A. INGREDIENT NAME;
IODOFORM

B. Chemical Name:
Tri-iodomethane
C. Common Name;

Compound Iodoform Paint, B.LP.P. Gauze, Bismuth Sub-nitrate and Iodoform Paste

D. Chemical grade or description of the strength, quality, and purity of
the ingredient:

(Specifications) (Results)
Assay: 99.0-100.5% 99.01%
Not less than 99% of CHI»

E. Information about how the ingredient is supplied:

Fine greenish yellow powder, or lustrous crystals, unctuous touch, characteristic.
Persistent odor, slightly volatile evenm at ordinary temperatures, and distils slowly with
steam.

F. Information about recognition of the substance in foreign
pharmacopeias:

British Pharmacopeia 1954
The National Formulary - Volume VII, 1942

G. Bibliography of available safety and efficacy data including peer
reviewed medical literature:

Corbridge, R. J., Djazaeri, B., and Hellier, W. P. lodoform Paste. Clinical
Otolaryngology, 1995; 20(4): 305-307.

Holan, G. and Fuks, A. B. Iodoforn-containing paste (KRI). Pediatric Dentistry, 1993,
16(6): 403-407.



H. Information about dosage forms used:

Paste
Paint
Gauze
I. Information about strength:
10-50% Topically

J. Information about route of administration:

Topically
K. Stability data:

Decomposition at about 120°; decomposition at high temperature with evolution of
iodine.
Decomposes violently at 400F

L. Formulations:

M. Miscellaneous Information:
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CERTIFICATE OF ANALYSIS

PRODUCT: IODOFORM POWDER

RELEASE #: N LOT # :B59901C13
SPECIFICATICONS

1. DESCRIPTION YELLOW POWDER

2. Melting point 115 deg C min.

3. Moisture 1.0% max.

4. Residue on ignition 0.2% max.

5. Assay 89.0 - -—30075%

ATTENTION: TONY HATCHETT

Date :09/02/97 Prepared by : A. HAZARI

10540 Approved by

50-//R7
4 53738

GRADE: PURIFIED
CODE:A925D053

RESULT

CONFORMS

120 deg C

< 1.0%

Our Order # 237082 Your PO # 53617

# " E ABOVE TEST RESULTS HAVE BEEN OBTAINED BY OUR MANUFACTURER/SUPPLIER AND/ORIN OUR QUALITY CONTROL LABORATORY.
AE DATAIS PROVIDED AT THE REQUEST OF AND FOR THE CONVENIENCE OF THE CUSTOMER AND DOES NOT RELIEVE THE CUSTOMER
OF ITS RESPONSIBILITY TO VERIFY IT. THIS ANALYSIS IS NOT TO BE CONSTRUED AS A WARRANTY, EXPRESSED OR IMPLIED.

A



MATERIAL SAFETY DATA SHEET o

Use your web browser's "Back” key to return to previous topic.

MATERIAL SAFETY DATA SHEET

Iodoform, 99+%
97101

**** SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION sk

MSDS Name: Iodoform, 99+%

Triiodomethane

—— Company Identification: Acros Organics N.V.

One Reagent Lane

Fairlawn, NJ 07410
For information in North America, call: 800~ACROS-01
For emergencies in the US, call CHEMTREC: 800-424-9300
For emergencies in the US, call CHEMTREC: 800-424-9300

**%%* SECTION 2 - COMPOSITION, INFORMATION ON INGREDIENTS ****

o e o
| CAS# ] Chemical Name

| 75-47-8 |Iodoform, 99+%

o e e o e
Hazard Symbols: XN
Risk Phrases: 20/21/22
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%%+ SECTION 3 - HAZARDS IDENTIFICATION ****

EMERGENCY OVERVIEW
Appearance: Not available.
Cancer suspect agent.
Target Organs: None.

Potential Health Effects
The toxicological properties of this material have not been
investigated. Use appropriate procedures to prevent opportunities
for direct contact with the skin or eyes and to prevent inhalation.
*kk% SECTION 4 - FIRST AID MEASURES ***x*

Eyes:

S~ Immediately flush eyes with plenty of water for at least 15 minutes,

occasionally lifting the upper and lower lids.

Skin:
Flush skin with plenty of scap and water for at least 15 minutes
while removing contaminated clothing and shoes.

Ingestion:

Page 1 of 5
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MATERIAL SAFETY DATA SHEET Page 2 of 5

Do NOT induce vomiting. Allow the victim to rinse his mouth and then

to drink 2-4 cupfuls of water, and seek medical advice.
Inhalation:

Remove from exposure to fresh air immediately.
Notes to Physician:

Treat symptomatically and supportively,

***% SECTION 5 - FIRE FIGHTING MEASURES ****

General Information:
As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full
protective gear. During a fire, irritating and highly toxic gases
may be generated by thermal decomposition or combustion.
Extinguishing Media:
Use agent most appropriate to extinguish fire.
Autoignition Temperature: Not available.
Flash Point: 204 deg C ( 399.20 deg F)
NFPA Rating: Not published.
Explosion Limits, Lower: Not available.
Upper: Not available.

*¥*** SECTION 6 - ACCIDENTAL RELEASE MEASURES *+*+**

General Information: Use proper personal protective equipment as indicated
in Section 8.
Spills/Leaks:

Clean up spills immediately, observing precautions in the Protective

Equipment section. Sweep up, then place into a suitable container for
disposal.

**** SECTION 7 - HANDLING and STORAGE ****

Handling:

Wash thoroughly after handling. Remove contaminated clothing and

wash before reuse. Avoid contact with eyes, skin, and clothing. Avoid
ingestion and inhalation.
Storage:

Store in a cool, dry place. Keep container closed when not in use.
**kk SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION **¥*

Engineering Controls:

Use adequate general or local exhaust ventilation to keep airborne
concentrations below the permissible exposure limits. Use process
enclosure, local exhaust ventilation, or other engineering controls
to control airborne levels.

Exposure Limits

| Iodoform, 99+%

OSHA Vacated PELs:
Iodoform, 99+%:
0.6 ppm TWA; 10 mg/m3 TWA

Personal Protective Equipment

Eyes:
Y Wear safety glasses and chemical goggles if splashing
is possible. '
Skin:
Wear appropriate protective gloves and clothing to
prevent skin exposure.
Clothing:

Wear appropriate protective clothing to minimize
contact with skin.
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Respirators:
Wear a NIOSH/MSHA-approved (or eguivalent)
full-facepiece airline respirator in the positive
pressure mode with emergency escape provisions.

*%%% SECTICON 9 - PHYSICAL AND CHEMICAL PROPERTIES ****

Physical State: Not available.
Appearance: Not available.

Odor: None reported.

pPH: Not available.

Vapor Pressure: Not available.

Vapor Density: Not available.
Evaporation Rate: Not available.
Viscosity: Not available.
Boiling Point: @ 760.00mm Hg
Freezing/Melting Point: 120.00 - 123.00 deg C
Decomposition Temperature: 204 deg C

Solubility: freely soluble in benzene and acetone
Specific Gravity/Density: 4.0080g/cm3

Molecular Formula: CHI3

Molecular Weight: 393.72

*%%%x SECTION 10 - STABILITY AND REACTIVITY ****

Chemical Stability:
Stable under normal temperatures and pressures.
Conditions to Avoid:
Incompatible materials, strong oxidants.
Incompatibilities with Other Materials:
Strong bases - strong oxidizing agents - magnesium - alkali metals.
Hazardous Decomposition Products:
Carbon monoxide, irritating and toxic fumes and gases, carbon
dioxide, hydrogen iodide.
Hazardous Polymerization: Has not been reported.

*%%% SECTION 11 - TOXICOLOGICAL INFORMATION ****

RTECS#:
CAS# 75-47-8: PB7000000

LD50/LC50:
CAS# 75-47-8: Inhalation, rat: LC50 =165 ppm/7H; Oral, mouse: LD50 =
470 mg/kg; Oral, rabbit: LD50 = 450 mg/kg; Oral, rat: LD50 = 355
mg/kg; Skin, rat: LD50 = 1184 mg/kg.

Carcinogenicity:

Iodoform, 99+% -

Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.

k&4* SECTION 12 - ECOLOGICAL INFORMATION ****

Ecotoxicity:
Not available.

***+ SECTION 13 - DISPOSAL CONSIDERATIONS ****

Dispose of in a manner consistent with federal, state, and local regulations.
RCRA D-Series Maximum Concentration of Contaminants: Not listed.

RCRA D-Series Chronic Toxicity Reference Levels: Not listed.

RCRA F-Series: Not listed.

RCRA P-Series: Not listed.

RCRA U-Series: Not listed.

Not listed as a material banned from land disposal according to RCRA.

*kk% SECTION 14 - TRANSPORT INFORMATICON ****

UsS DOT

No information available
IMO

Not regulated as a hazardous material.
IATA

Not regulated as a hazardous material.
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RID/ADR

Not regqulated as a hazardous material.
Canadian TDG

No information available.

**%x SECTION 15 - REGULATORY INFORMATION **+*

US FEDERAL
TSCA
CAS# 75-47-8 is listed on the TSCA inventory.
Health & Safety Reporting List
None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule.
Section 12b
None of the chemicals are listed under TSCA Section 12b.
TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.
SARA
Section 302 (RQ)
None of the chemicals in this material have an RQ.
Section 302 (TPQ)
None of the chemicals in this product have a TPQ.
SARA Codes
CAS # 75-47-8: acute, chronic.
Section 313
No chemicals are reportable under Section 313.

Clean Air Act:

This material does not contain any hazardous air pollutants.
This material does not contain any Class 1 Ozone depletors.
This material does not contain any Class 2 Ozone depletors.

Clean Water Act:

None of the chemicals in this product are listed as Hazardous
Substances under the CWA.

None of the chemicals in this product are listed as Priority
Pollutants under the CWA.

None of the chemicals in this product are listed as Toxic Pollutants
under the CWA.

OSHA: .
None of the chemicals in this product are considered highly hazardous
by OSHA.

STATE

Iodoform, 99+% can be found on the following state right to know

lists: California, New Jersey, Florida, Pennsylvania, Minnesota,

Massachusetts.

California No Significant Risk Level:

None of the chemicals in this product are listed.

European/International Regulations
European Labeling in Accordance with EC Directives
Hazard Symbols: XN
Risk Phrases:
R 20/21/22 Harmful by inhalation, in contact with
skin and if swallowed.
Safety Phrases:
S 24/25 Avoid contact with skin and eyes.
WGK (Water Danger/Protection)
CAS# 75-47-8:
Canada
CAS# 75-47-8 is listed on Canada's DSL/NDSL List.
This product has a WHMIS classification of D1B, D2B.
CAS# 75-47-8 is not listed on Canada's Ingredient Disclosure List.
Exposure Limits
CAS# 75-47-8:. OEL-AUSTRALIA:TWA 0.6 ppm (10 mg/m3). OEL-BELGIUM:TWA
0.6 ppm (10 mg/m3). OEL-DENMARK:TWA 0.2 ppm (3 mg/m3). OEL-FINLAND:TWA
0.2 ppm (3 mg/m3);STEL 0.6 ppm (1 mg/m3);Skin. OEL-FRANCE:TWA 0.6 ppm
(10 mg/m3) . OEL-THE NETHERLANDS:TWA 0.2 ppm (3 mg/m3). OEL-SWITZERLAN
D:TWA 0.6 ppm (10 mg/m3). OEL-UNITED KINGDOM:TWA 0.6 ppm {10 mg/m3) ;ST
EL 1 ppm (20 mg/m3). OEL IN BULGARIA, COLOMBIA, JORDAN, KOREA check AC
GIH TLV. CEL IN NEW ZEALAND, SINGAPORE, VIETNAM check ACGI TLV

*&x% SECTION 16 - ADDITIONAL INFORMATION ***+
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MSDS Creation Date: 2/01/1996 Revision #0 Date: Original.

The information above is believed to be accurate and represents the best
information currently available to us. However, we make no warranty of
merchantability or any other warranty, express or implied, with respect to
such information, and we assume no liability resulting from its use. Users
should make their own investigations to determine the suitability of the
information for their particular purposes. In no way shall Fisher be liable
for any claims, losses, or damages of any third party or for lost profits
or any special, indirect, incidental, consequential or exemplary

damages, howsoever arising, even if Fisher has been advised of

the possibility of such damages.

[3n¢h to product information.

Page 5of §



QUALITY CONTROL REPORT

-
CHEMICAL NAME.:IODOFORM PURIFIED
MANUFACTURE LOT NO.:B62949P30
PHYSICAL TEST
SPECIFICATION TEST STANDARD.:USP__ /BP /MERCK__/NF__/MART.__/CO.SPECS. .
‘1) DESCRIPTION. :
- YELLOW POWDER OR CRYSTALS; UNCTUOUS TOUCH; CHARACTERISTIC, DISAGREEABLE
£ oo ———
T ——
2) SOLUBILITY. :
VERY SLIGHTLY SOLUBLE IN WATER; 1 GRAM DISSOLVES IN 60ML COLD ALCOHOL,
16ML BOILING ALCOHOL, 10OML CHLOROFORM, 7.5ML ETHER, 80ML IN GLYCEROL;
FREELY SOLUBLE IN BENZENE, ACETONE.
3)MELTING POINT. :
MELTS AT ABOUT 120 DEGREES; DECOMPOSITION AT HIGH TEMPERATURE WITH

")

EVOLUTION OF IODINE.
mw-__

4) SPECIFIC GRAVITY.:

5) IDENTIFICATION. :

PASSES. : FAILS.:
COMMENTS. :

ANALYST SIGNATURE. : DATE. :
PREPACK TEST.: DATE. : INITIAL. :
RETEST. : DATE. : INITIAL.:




T

n‘: hosphorous acid, H,PO,, added to prevent discoloration
on keeping. Wt per ml about 1.1 g. Incompatible with

n, slkalis and oxidising agents. Store in well-closed glass-

‘ soppered bottles. Protect from light.

LA S .

: s =yte hydriodic acid has the general properties of

ne in weak combination. It was usually administered

,» Hydriodic Acid Syrup.

B Preparations

1g Hydriodic _Acid Syrup (B.P.C. 1949). Syr. Acid.

f- Hydriod. Dilute hydriodic acid 10 ml, water S ml, and
n syrup 1o 100 ml. Dose. 2 to 4 ml.

]
4576-k
) [odinated Glycerol. lodopropylidene Glycerol. An

isomeric mixture of iodinated dimers of glycerol,
C,H) [0, = 258.1. It contains about 50% of organically
dound todine.
CAS — 5634-39-9.
A paie yellow liquid with a pungent bitter after-taste.
Soluble in chloroform, cther, and cthyl acetate. Protect
from tight.
Adverse Effects, Treatment, and Precautions. As for
fodine, p.862.
Uses. lodinated glycerol is used as an expectorant in
bronchitis and bronchial asthma in doses of 60 mg four
times daily with fuids.
Proprietary Preparations
Organidin (WB Pharmaceuticals, UK: Boehringer Ingel-
heim, UK). Elixir containing in each 5 mi iodinated
glycerol 60 mg and alcohol 1.25 ml (suggested diluent,
equal parts of glycerol and water).
Other Proprietary Names
Mucarama Rectal Infantil (Spain),
4577-

A Indoform (B.P.C.BIO54). Forméne Tri-iodé.

' *iod |

J3=1393.7. i '

CAS — 75-47-8.

Pharmacopoeias. In Arg.. Aust, Belg, Fr. It.. Jug.,
Pol.. Por1., Rus., Span., and Swiss.

Shining lemon-yellow crystals or powder, some-
what unctuous to the touch, with a characteristic,
persistent, penetrating odour and disagreeable
taste. Slightly volatile at room temperature. M.p.
115°%; at higher temperatures it decomposes with
loss of iodine.

Practically insoluble in water; soluble 1 in 60 of
alcohol, 1 in 3 of carbon disulphide, 1 in 13 of
chloroform. 1 in 8 of ether, 1 in 100 of glycerol,
1 in 35 of olive oil; soluble in other fixed and
volatile oils, and in flexible collodion. Incompat-
ible with alkalis, oxidising agents, lead, silver,
and mercury salts. Store in a cool place in
airtight containers. Protect from light.

To cover its odour it may be mixed with cou-
marin 1 in 50, or with menthol, phenol, or thy-
mol, or with oils of anise, eucalyptus, geranium,
peppermint, rosemary, or sassafras, about 1 or

0.

Adverse Effects. Symptoms of systemic toxicity,
as described under lodine (see p.862), sometimes
occur on prolonged or extensive application to
wounds. As a precaution not more than 2g
should usuzlly be applied as a wound dressing.
Some persons are hypersensitive to iodoform and
even small quantities applied locally may cause
an erythematous rash.
Severe poisoning, which may be fatal, is charac-
terised by headache, somnolence, delirium. and
rapid feeble pulse. ,
__Maximum permissiole atmospheric concentration
~5 ppm.

ses. lodoform has a marked anaesthetic action
when applied to mucous membranes. [t slowly
releases elemental iodine when applied to the us-
sues and has a mild disinfectant action. It was

— ( BLP.P. Gau

formerly used extensively as a wound dressing
but is not very effective.

Compound lodoform Paint has been used as a
protective covering and to hold gauze dressings
and radium needles in position.

Bismuth Subnitrate and lodoform Paste (BIPP)
has been applied to wounds and abscesses, the
area to be treated being cleaned and smeared
with the paste. Sterile gauze impregnated with
the paste has also been used for packing cavities
after oral and otorhinological surgery.

Prepantions{—}—
28 (Roy. Nati. T. N. and E. Hosp.}. Sterile
AvBON gauze impregnated with a sterile paste consisting
of iodoform 40%, bismuth subnitrate 20%, and liquid
paraffin 40%. =

ismuth Subnitrate a e (B.P.C. 1934}
ast. Bism. Subnit. et lodof.. BIPP; Bismuth and lodo-

form Paste. Bismuth subnitrate 1, iodoform 2, sterilised
liquid paraffin 1, by wi, prepared aseptically. Store in a
cool place in sterilised collapsible tubes. Prolonged or
extensive application may give rise to iodoform poison-
ing.

Adverse effects. Open leg ulcers in a Malay child aged
13 months were treated with the paste. They healed but
oedema and pain increased. After 9 weeks, X-ray exam-
ination showed dense transverse bands of metallic bis-
muth deposited in metaphyseal growth areas of long
bones.— H. N. Krige, S. Afr. med. J.. 1963, 37, 1005.
Two reactions to dental dressings with Bismuth Subnit-
rate and [odoform Paste occurred in which crystals of
bismuth subnitrate were considered to be the cause
rather than the iodoform.— W. A. Miller and G. S.
Taylor, Br. dent. J.. 1968, [24, 420.

Symptoms compatible with iodoform toxicity occurred in
| patient and raised iodine concentrations in 2 further
patients following the packing of cavities with gauze
impregnated with Bismuth Subnitrate and [fodoform
Paste. In a further patient who received a pack soaked
in Compound lodoform Paint no signs of iodoform
toxicity were observed. [t was suggested that Bismuth
Subnitrate and lodoform Paste was satisfactory for
packing small operative cavities but for large cavities
Compound lodoform Paint pastes were ufer.—//\. F.F
O'Connor et al., J. Lar. 0!% 1977, 91, %J.L;

cgmmmmm.m_mq. ig. Todof.
o.; lodoform Varnish: Whitehead's Varnish. Prepared

from iodoform 10 g, benzoin 10 g, prepared storax 7.5 g,
tolu balsam 5 g, and solvent ether to 100 ml.

4578-¢

Todophores

lodophores are carriers of iodine and are usually
complexes of iodine with certain types of surfac-
tants with detergent properties. It is possible for
jodine to be taken up in chemical combination by
high molecular weight surfactants and water-
soluble polymers. The surfactants may be
nonionic, cationic, or anionic, but generally the
most efficient and stable iodophores are com-
pounds of nonionic surfactants.

Though the iodine in an iodophore is held in
loose chemical combination. part of the iodine is
available and retains its bactericidal activity.
lodophores may solubilise up to 25% by weight
of iodine of which about 80% may be released as
available iodine when a concentrated solution is
diluted

Solutions of an iodophore are more stable than
solutions of iodine which lose strength by volati-
lisation and there is no precipitation on dilution
of an iodophore solution, The stat.lity of the
majority is not affected by changes in pH. As
the available iodine is taken up, the colour of the
solution changes from amber to pale yellow.
Unlike the hypochlorites, solutions of iodophores
can be formulated with acid and the bactericidal
action of most of them is ennanced by lowering
the pH. Increases in temperature increase the
bactericidal action of iodophores, but above 43°
they break down with the liberation of iodine.
Stability of solutions. Use-difutions of an iodophore pre-
paration (Wescodvnel contaming 150 ppm available

Ammonium lodide/lodophores 865

iodine and 0.05% sodium nitrite lost their typical brown
colour after standing for a {ew days and were found to
lose 24% potency in 24 hours or 42% in 48 hours at
35°. Similar dilutions without sodium nitrite were more
stable and lost 9.2% potency after 3 weeks at 35°.— R.
J. Abrahams and H. J. Derewicz, Am. J. Hosp. Pharm.,
1968, 25, 192.

Uses. Solutions of iodophores are employed in
pre-operative skin disinfection and for disinfect-
ing blankets and some instruments. Stains of
iodophores on skin and natural fabrics may be
removed by washing with soap and water. The
iodophores described in this section are Povi-
done-lodine  (see  p.867) and Undecoylium
Chloride-lodine (see p.868).

Disinfection of skin. There was no significant difference
in the incidence of wound infections when an iodophore
and hexachlorophane were used as surgical hand
scrubs.— J. J. White and A. Duncan, Surgery Gynec.
Obster., 1972, 135, 890.

The effectiveness of iodophores against both Gram-
negative and Gram-positive organisms was an advantage
over hexachlorophane, but they did not persist in the
skin to provide cumulative, continuing antibacterial
activity. Like alcohol, iodophores could cause excessive
dryness of the skin with repeated use.— Med. Lerr.,
1976, 18, 85. lodophores were active against both
Gram-negative and Gram-positive bacteria and did not
require repeated application for maximum effectiveness.
They were considered to be less bactericidal but less
irritant than aqueous or alcoholic solutions of iodine. —
ibid.. 1977, 19, 83.

Studies involving 95 women in active labour necessitat-
ing conti epidural analgesia indicated that skin dis-
infection of the catheter site with an iodophore (Prepo-
dyne) was superior to that with a benzalkonium chioride
preparation.— E. Abouleish er al.. Anesthesiology,
1977, 46, 351.

For other reports, see Povidone-lodine, p.867.

Uses of disinfectants on farms. For a list of disinfec-
tants, including iodophores, and their rate of dilution
approved for use in Great Britain in foot-and-mouth dis-
ease, swine vesicular discase, fowl pest, and tuberculosis
in animals, see The Discases of Animals (Approved Dis-
infectants) Order 1978 (SI 1978: No. 32), as amended
(S1 1978: No. 934; SI 1979: No. 37).

A list of proprietary iodophore preparations approved
for the cleansing and disinfecting of milk containers and
appliances is contained in Circular FSH 8/78, Ministry
of Agriculture, Fisheries and Foods, London, HM Sia-
tionery Office, 1978.

Virus disinfection. For the disinfection of materials in
contact with lassa fever virus, sec Memorandum on
Lassa Fever, Dept of Health and Social Security, Lon-
don, HM Stationery Office, (976.

Recommendations for precautions in medical care of,
and in handling materials from, patients with trans-
missible virus dementia (Creutzfeldt-Jakob disease).—
D. C. Gajdusek et al., New Engl. J. Med.. 1977, 297,
1253.

For the use of iodophores in the disinfection of fabrics
exposed o smallpox virus, see Disinfectants, General,
p.548.

Proprietary Preparations
Faringets (Winthrop, UK). Lozenges ecach containing
4 mg of miristalkonium iodine chioride (myristyl benz-

atkonium iodine chloride; benzyl-
dimethyltetradecylammonium  chloride-iodine complex;
C,3HCli,N=621.9). For minor infections of the

throat. Dose. | or 2 lozenges to be sucked siowly every
4 hours; not more than 6 in 24 hours.

Steribath (Stuart, UK). An antiseptic solution containing
an iodophore (complexed with a nonoxynol) and provid-
ing 4.5% of available iodine; available in 14-ml sachets
for addition to the bath.

Vanodine (Evans Vanodine, UK). A bactericidal and
fungicidal detergent solution containing available iodine
1.92% w/v (in the form of an iodine-poloxamer complex
18.7%). For the control of foot infections in swimming
baths and changing rooms. Dilute | voi. in 100 vol. of
water for use.

Other Proprietarv Names
SeptoDyne (LS AJ.
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mixture vigorously. After the chloroform has been decolorized aliow the mixture
to stand for 5 minutes. If the chloroform develops a purple color, titrate further
with the jodate solution. Each ml. of 0.05 M potassium iodate is equivalent to
30.55 mg. of iodochlorhydroxyquin (C,H;CIINO).

Tablets available—lodochlorbydroxyquin Tablets usually available contain the

~_following amount of iodochlorhydroxyquin: 250 mg. (4 grains).

Packaging and storage—Preserve Iodochlorhydroxyquin Tablets in tight, light-re-
gistant containers,

CATEGORY—Antiprotozoan.

UsUAL DOSE OF JIODOCHLORHYDROXYQUIN—250 mg. (approximately
4 grains).

Iodoform

IODOFORM

Triiodomethane
CHI, Mol. wt. 393.75

Iodoform, previously dried over sulfuric acid for 4 hours, contains
not less than 99 per cent of CHI,.

escription—Iodoform occurs as a fine greenish vellow powder, or lustrous crystals.

E It a peculiar, very penetrating, persistent odor. lodoform is slightly volatile

ven at ordinar tem?::eratures, and distils slowly with steam.

Solubility~—One ({m. of Jodoform dissolves in about 60 ml. of alcohol, in about 80
ml. of glycerin, in about 10 ml. of chloroform, in about 7.5 ml. of ether, and in
about 34 ml. of olive oil. One Gm. dissolves in about 16 ml. of boiling alcobol.
Iodoform is practically insoluble in water to which, however, it imparts its odor
and taste.

Melting point—Iodoform melts to a brown liquid at about 113°, and decomposes
at a higher temperature, e nitting vapors of iodine, page 691,

Loss on drying—Dry Iodoform over sulfuric acid for 4 hours: it Joses not more than
1 per cent of its weight, page 690.

Residue on ignition—Iodoform yields not more than 0.2 per cent of residue on igni-
tion, page 711.

Coloring matter, acids, and alkalies—Shake about 2 Gm. of Todoiorm with 5 ml. of
water for 1 minute, and filter: the filtrate is colorless and free from bitter taste
and is neutral to litmus.

Assay—Dissolve about 200 mg. of Todoform, previously dried over sulfuric acid for
4 bours and accurately weighed, in 20 ‘ml. of alcohol in a 500-ml. glass-stoppered
Erlenmeyer flask. Add 30 ml. of 0.1 N silver pitrate and 10 ml. of nitric acid,
stopper the flask, and set it aside overnight. Add 130 ml. of water and 5 ml. of
ferric ammonium sulfate T.8., and titrate the excess of silver pitrate with 0.1 N
ammonium thiocyanate. Each ml. of 0.1 N silver pitrate is equivalent to 13.12
mg. of CHI,.

Packaging and storage—Preserve Iodoform in tight, light-resistant containers, and
avoid excessive heat.

CaTEGORY—Local antibacterial.

THE NA

IPECAC AN

Dover’s Powder

Ipecac, in very fine powder . . .
Powdered Opium . . . . . . .
Lactose, coarsely powdered . . .

To make .

Triturate the ingredients
reduced to & very fine, unifor

Description—Ipecac and Opium I
hibiting coarse, an , frequer
up to 400 x in length, very slowly
polarizing light with a strong disp
of identification are the tissues
described in the U. S. Pharmacc

Packaging and storage—Preserve
ers.

CatecorY—Diapbhoretic.
UsuaL DOSE—300 mg. {ap;
Ope usual metric dose contains

Orizaba Jalap

Ipomea is the dried root ¢
volvulacez).
Ipomea yields not less tha

Unground Ipomea occurs as near!
diameter, and from 1 to 5.5 em
wrinkled, and has & tough, fil
rings with protruding lighte
crushed has s distinct, somewhs
what acrid.

Histology—Ipomea shows a corky
cells; an outer cortex of severe
made up of thick-walled, tangen
or crystals of calcium oxalate,
to yellow resinous latex; rings
alternating with bands of parer
outside of the wood-wedges.
numerous and distributed thro
surrounding the bundles are 1
calcium oxalate crystals.

Powdered Ipomea is pale brown
up to 35 4 in diameter, mostly
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Txtract the mixed drugs by percolation, using diluted aleohol as the
nenstruum.  Macerate three hours, and pereolate wt o moderate rate
mtil 250 ce. of percolate is obtained.  To this add suflicient distilled
vater to make the product measure 1000 ce.; or, to prepure the Infusion
n smaller quantitics: and extemporincously, add suflicient distilled
vater to 1 volume of the percolate to muake 4 volumes of the Infusion.

Note: The percolate or concentrated infusion may be preserved in
light containers, but the Infusion nust not be dispensed unless it has
neen recently prepared.

Storage—Dispense Compound Infusion of Gentinn in tight containems.
Alcohol content—From 0 to 11 per cent, by volume, of CH,011.

AVERAGE pose—NMletrie, 15 ce.; Apothecaries, 4 fluidraclhuns.

INFUSUM SENNAS CUM MAGNESII SULFATE
Infusion of Senna with Magnesium Sulfate

Inf. Senn. ¢. Mag. Sulf. Compound Infusion of Sennn

Senna . . . . . . . ... 60 Gm.
Manna . . . . . . . . .« . . e e e e .. ... . . ... l2006Gm
Magnesium Sulfate . . . . . . . . . .. .. ... .. ... .. 120Gm
Fennel, bruised . . . . . . 20 Gm.
Distilled Water, a sullicient quantity,

Tomake . . . . . . . ... .. ... ... 1000cc.

Pour 800 ce. of boiling distilled water upon the senna, manna, and
fennel, contained in a suitable vessel, and allow the mixture to infuse
for half an hour, pass the liguid through a strainer and express the
mare.  Dissolve the magnesium sulfate in the liquid, and add suflicient
distilled water through the strainer to make the Infusion mcuasure
1000 ce.  Filter if necessary, until the product is clear.

Nortg: This preparation must not be dispensed unless it has heen
recently prepared.

Storage-—Dispense Infusion of Senna with Magnesium Sulfate in tight containers.

AVERAGE posE—NMetrie, 60 cc.; Apothecaries, 2 fluidounces.
TODOFORMUM

Iodof. Triiodomethane

TIodoform, previously dried over sulfurie acid for 24 hours, contains
not less than 99 per cent of CHI; (393.78).

¥ooar 2z Ty )
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Description—Iodoform occurs as a fine lemon-yellow powder, or lustrous crystals.
It hus & peeuliar, very penetrating, persistent odor.  lodoform is slightly volatile
cven at ordinary temperatures, and distils slowly with the vapor of water.

Solubility—Indoform is practically insoluble in water to which, however, it iinparts
ita odor and tuste. One G of lodoforin dissalves in about. 60 ca. of nleohol, in
about 80 cc. of glycerin, in about 10 ce. of chloroform, in about 7.5 cc. of ether
and in nbout 34 cc. of olive oil, at 25° C. One Gm. dissolves in nhout 16 ce. of
boiling nleohol.

Melting polnt—Ilodoform melts to a brown liquid at about 115° C., and decom-
poses at o higher temperature, emitting vapors of iodine.

Loss on drying—One Gm. of lodoform dried over sulfuric acid for 24 honrs loses
not more than t per cent of its weight.

Ash—Ilodoform vields not more than 0.2 per cent of ash upon ignition.

Coloring matter, acids, and alkalies—Shnke nbout 2 Gm. of lodoform with 5 ece. of
distilled water for one minute, nnd filter: the filtrate ia colorless and free from
bitter taste and is neutral to hitmus paper.

Assay—Dissolve nbout 0.2 Gm. of Iedoform, previously dried over sulfuric acid
for 24 hours and accurately weighed, in 20 cc. of aleohol in a 500 cc. glass-
stoppered Frlenmeyer flask. Add 30 cc. of tenth-normal silver nitrate and 10
ce. of nitric acid, stopper the flask, and set it aside overnight. Add 150 cc. of
distilled water and 5 cc. of ferric nmmonium sulfate T.8., and titrate the excess
of silver nitrate with tenth-normal ammonium thioeyanate. Fach ce. of tenth-
normal silver nitrate is equivalent. to 0.01313 Gm. of CITI,.

Storage—reserve Lodofurm in tight containers, protected from light, and avoid
excessive heat.

IPOMFA
Ipomea

Ipom. Orizaba Jalap Mexicon Seammony

Ipomen is the dried rool. of Ipomea orizabensis Ledenois (IFam. Con-
volvuluce).

Ipomea yields not less than 15 per cent of the total resins of Ipomen
and not more than 3 per cent of acid-insoluble ash.

Unground Ipomea-—Nearly flut transverse slices, from 2 to 12 cm. in diamcter,
and from 1 to 5.5 em. in thickness; externulfy brown, very deeply wrinkled;
{racture tough, fibrous; cut surface showing concentric rings with protruding
lighter-colored fibro-vascular bundles.

Histology—A corky layer of several rows of thin-walled, narrow, tabular cells;
outer cortex of several layers of thin-walled cells; a broad cortical layer made up
of thick-walled, tangentially clongated cells, containing either starch grains or
crystals of calcium oxnlate, and numerous large cells containing reddish brown
to yellow resinous latex; rings or zones of smalfcollateml fibro-vascular bundles,
alternating with bands of parenchyma; sieve in semi-cylindrical strands out-
side of the wood wedges; medullary rays broad; resin cells numerous and dis-
tributed throughout the parenchyma; the parenchyma cells surrounding the
bundles, moro or Iess collupsed and containing cither gtarch or enleivm oxalato
crystals.

Powdered Ipomea—Color pale brown to weak yellowish orange; odor distinct,
somewhat aromatic; taste sweet, becoming somewhat acrid; starch grains up to
35 microns in diameter, mostly simple, also 2- to 4-compound, and usually with
a central cleft; calcium oxalate crystals numerous, mostly in rogette nggregates,
occasionally in rhombohedra, from 10 to 45 microns in length; fragments of
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Unique Identifier

96081121

Authors

Corbridge RJ. Djazaeri B. Hellier WP. Hadley J.

Title
A prospective randomized controlled trial comparing the use
of merocel nasal tampons and BIPP in the control of acute
epistaxis.

Source
Clinical Otolaryngology. 20(4):305-7, 1995 Aug.

Abstract
A prospective study was undertaken to compare the efficacy
of Merocel nasal tampons to BIPP (Bismuth Subnitrate and
Iodoform Paste) impregnated ribbon gauze in the control of

\ acute epistaxis requiring hospital admission. A total of 50
' patients presenting with severe epistaxis was treated with
either merocel nasal tampons, or BIPP. The groups did not
differ significantly in terms of age, sex distribution,
aetiology or severity of the bleed. There was no
significant difference in efficacy or patient tolerance of
either treatment. It was concluded that Merocel nasal
tampons should be considered effective in the first line
treatment of severe epistaxis uncontrolled by simple
measures. Their ease of insertion makes them suitable for
use in the accident and emergency department or in general
practice.
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94203886
Authors
Holan G. Fuks AB.
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Title

A comparison of pulpectomies using ZOE and KRI paste in
primary molars: a retrospective study.

Source

Pediatric Dentistry. 15(6):403-7, 1993 Nov-Dec.
Abstract

Maintaining a successfully root-treated primary molar has
the advantage of preserving the natural tooth--the best
possible space maintainer. The purpose of this study was to
compare the success of endodontic treatment of nonvital
primary molars using ZOE with that of KRI paste. Of 78
necrotic primary molars, 34 were filled with ZOE and 44
with an iodoform-containing paste (KRI). The canals were
prepared with files, rinsed with saline and filled with one
of the resorbable pastes, using a spiral Lentulo on a
low~speed handpiece. A radiograph was exposed immediately
postoperatively to observe whether the root filling was
flush, underfilled, or overfilled. The effect of length of
fill on the treatment outcome also was evaluated. Teeth
were examined periodically clinically and radiographically
to assess success of the treatment. Follow-up interval
varied from 12 to more than 48 months. Overall success rate
for KRI paste was 84% versus 65% for ZOE, which was
statistically significant (P < 0.05). Overfilling with ZOE
led to a failure rate of 59% as opposed to 21% for KRI (P <
0.02). Conversely, underfilling led to similar results,
with a failure rate of 17% for ZOE and 14% for KRI. These
results support the clinical efficacy of root filling with
KRI paste as a treatment option for nonvital primary
molars.

<3>

Unique Identifier
94087045

Authors

von Schoenberg M. Robinson P. Ryan R.

Title

Nasal packing after routine nasal surgery--is it
justified?.

Source

Journal of Laryngology & Otology. 107(10):902-5, 1993 Oct.

Abstract

Ninety-five patients undergoing routine nasal surgery were
enrolled into a randomized, prospective trial to
investigate the efficacy and morbidity of nasal packing.
The patients were randomized to receive a bismuth iodoform
paraffin paste (BIPP) pack, a Telfa pack or no pack.
Patients for septal surgery were randomnized between the

2



Page Number :

BIPP and Telfa groups only. They were independently
randomized to receive or not receive, a silastic nasal
splint for the first post-operative week. Post-operative
pain levels were analysed using a visual analogue scale.
Mean pain scores were increased 50 per cent by the use of
nasal packs and pack removal, particularly BIPP which, was
a most painful event (p < 0.001). Reactionary haemorrhage
occurred in only two patients (2.1 per cent), both of whom
had packs in situ. Vestibulitis was unique to the patients
with a silastic splint, who were packed with BIPP,
occurring in 21 per cent of them. Similarly septal
perforation was unique to this group. There was no
significant difference in the incidence of adhesions
between the groups which received packs and those who did
not. Routine nasal packing, especially with BIPP, would
seen difficult to justify in view of the increased pain
levels and increased complications which occur without any
demonstrable benefit in the majority of patients. Therefore
packing should be reserved for cases where there is concern
about persistent haemorrhage. In these cases Telfa would be
preferable to BIPP.

3
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A. INGREDIENT NAME:
METRONIDAZOLE BENZOATE

. Chemical Name:

5-nitro-1H-imidazol-1-ylethyl benzoate

. Common Name:

. Chemical grade or description of the strength, quality, and purity of

the ingredient:

Assay: 99.54% calculated as dried basis

. Information about how the ingredient is supplied:

White or slightly yellowish, crystalline powder

. Information about recognition of the substance in foreign

pharmacopeias:

The Indian Pharmacopeia Volume I (A-P) 1985

Bibliography of available safety and efficacy data including peer
reviewed medical literature:

Stolze, K. Elimination of Elyzol 25% Dentagel matrix from periodontal pockets. J Clin
Periodontol, 1995, 22(3): 185-187.

Information about dosage forms used:
Suspension

Information about strength:

400mg- 3 times daily, for 5 - 10 days



J. Information about route of administration:
Topically
K. Stability data:

Melts at about 99-102°
Keep container tightly closed
L. Formulations:

M. Miscellaneous Information:

Page -2-
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ANALYSIS. CERTIFICATE . . NO o 3283 s e

Your Ord. No. . .. of the 10th Deg.. 1997

MATERIAL METRONIDAZOLE BENZOATE B.

Empirical formula

Molecular weight = e e,

Melting point 99-1\02°c
Boiling range e e e

Solubility.  practically insoluble in water;
freely.soluble in Dichloromethone; soluble
ln Acetone. ..................................................................................

(acidity). Q.09 ML . ...

Light absorption .. .

Loss on drying 0.1483%

Residue on ignition 0.0398% e,

10211 [T o o T O
SUITBLE ..o e e oo I/
Heavy metals Less than 20 ppm ’

B) complles

D) Related substances pa

..................................................... E) te

Titer (Assay) 99.54% calculated as dried basis«

—————

N\

Other requirements, notes = Results of test or analysis as per B.P. e

Lsne 2017
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QUALITY CONTROL REPORT

CHEMICAL NAME.:METRONIDAZOLE BENZOATE POWDER

MANUFACTURE LOT NO.:0712

PHYSICAL TEST

SPECIFICATION TEST STANDARD.:USP__/BP__ /MERCK__/NF__/MART.__/CO.SPECS. .

1)DESCRIPTION. :
WHITE OR SLIGHTLY CREAM TO YELLOWISH,CRYSTALLINE POWDER OR FLAKES.

2) SOLUBILITY.:
VERY SOLUBLE IN CHLOROFORM,ALCOHOL;SOLUBLE IN ETHER, INSOLUBLE
IN WATER.

3)MELTING POINT.:
MELTS AT ABOUT 99-102 degree. fi\

4) SPECIFIC GRAVITY.:

5) IDENTIFICATION. :
A)COMPLIES BY IR SPECTRUM AS PER COMPANY SPECS.
B)A SOLUTION PH IS 5.8.

PASSES. : FAILS.:

COMMENTS. :

ANALYST SIGNATURE.: DATE. :
PREPACK TEST.: DATE. : INITIAL. :
RETEST. : DATE. : INITIAL.:
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: MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT IDENTIFICATION

Product name : METRONIDAZOLE BENZOATE

Chemical name : 1-(2-bensoyloxyethyi>2-methyi-5-nitro imidazole
Emp. Formula : C H NO, - 2753

—
—

p—————

2. COMPOSITION / INFORMATION ON INGREDIENTS

Chemical name

imidapale
e

1-(2-benzoyloxyethyl)-2-methy)-5-nitro 659198-10-3 Xn 99%

CAS N* EINECS N* Symbol %

8. HAZARD IDENTIFICATION

.u
|

Effect(s) of (aver)exposure: May cause irritation to respiratory apparatus.

Symptoms of (over)exposure

Y Inhalation : not available
- Skin : notavajlable
Eyes ¢+ not available
Ingestion : notavailable

4. FIRST AID MEASURES

Inhalation: Effects

First aid
Skin: Effects

First aid
Eyes: Effects

Firet aid

Ingestion: Effects
First aid

May be irritating. :
Remove victim to fresh air. Keep victim at rest. Consult 2 doctor.

May be irritating.
Remove contamined clothing. Wash off with plenty of water and
soap. Consult a doctor.

May be irritating.
Wash out with plenty of water. Consuit a doctor.

LD, 1.050 mg/Kg
Wash out mouth with water. Consult & doctor.

APR 30 '98 ©93:23

30/04 ‘98 15:47 NR. TX/RX 4143 Po1

0939 2 6693128  PAGE.E@2
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Product name: METRONIDAZOLE BENZOATE

wuys

Page 2 of 4

. 5. FIRE FIGHTING MEASURES

Extinguishing measures
Suitable : Water spray, CO,, foam, dry chemical
Not be used

Hazardous thermal : €O, COo, NOx

decomposition and
combustion products

Protective equipment

Self-contained breathing apparatus. Full protective clothing.

e——
———

—

6. ACCIDENTAL RELEASE MEASURES

See gection 8 and 13

Personal precautions t Waear suitable protective clothing. When using do not eat,
drink or stmoka. ,

Environmental precautions Not available.

Cleaning procedures :  Collect spilled material. Clean up affected area with water.

7. HANDLING AND STORAGE

Handling : Ventilation recommended. When uging do not eat, drink or smoke.

Storage : Keep container tightly closed. K

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Respiratory protection : Airlined respirator or dust mask, type P2.
Hand protection i Rubber gloves.
Eye protection H Safety goggles or face shield.
Skin protection : Working clothing.
30/04 '98 15:47 NR. TX/RX 4143 Po2
APR 3B '98 ©9:24 g@33 2 6693128 PAGE . 083
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Produact name: METRONIDAZOLE BENZOATE Page 3 of 4
9. PHYSICAL AND CHEMICAL PROPERTIES |
i
Appearance : aystalline powder Vapour pressure : Not available
Colour + white to yellowish-white  Vapour density : Not available
Odour +  odoutless Flash point : Not available
Melting point 5 99°.103°C Axtoignition : Not available
Bolling point ¢ Not available Flammability : Not flammable
Relative density : Not available Explosive properties: Not available
Bulk density : Not available Upper limit : -
Solubility In water ; 0.5% at 20°C Lower limit -
pH 1 Not available Viscosity : Not available
Partition coefficient : Not available Conductivity : Not available
s—A
10. STABILITY AND RRACTIVITY
Conditions to aveid : -
Materials to avoid t Oxidizing agents
Hazardous decomposition : NOx
products
11, TOXICOLOGICAL INFORMATION
Acute toxicity
Oral ¢ Not available
Dermal :  Not available
Inhalation 1 May be irritating
Eye irritation t  May be irritating
Skin Irritation 1 May be irritating
Other information : Not available
— ——— ————— —
13. ECOLOGICAL INFORMATION |
Mobility : Not available
Persistence and : Not available
degradability
Bioaccumulative : Not available
potential
Ecotoxicity : Not available
30/04 '98 15:47 NR. TX/RX 4143 ro3

APR 3@ 'S8 ©9:24 BP35 2 6693128 PAGE . 804
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Product name: METRONIDAZOQOLE BENZOATE Page 4 of 4
13. DISPOSAL CONSIDERATIONS
| Methods of disposal : Combustion in an incinerator for chemical waste.
Danger(s) ; Not available
14. TRANSPORT INFORMATION B
Special precautions :
Classification
UN Code : Packaging group
ADR/RID : ICAO/IATA
IMO :
15. REGULATORY INFORMATION
EC Classification
Contains: 1-(2-banzoyloxyethyl)-2-methyl-5-nitro imidazole
Symbol: Xn
Rigk phrases: 20/22
Safety phrases: 2
16. OTHER INFORMATION |
The information contained in this data sheet is, to the best of our knawledge, true and
accurate, but any recommendations or suggestions which may be made are without
| guarantee, since the conditions of use are beyond our control.
| Furthermore, nothing contained herein shall be construed as a recommendation to use
any product in conflict with existing patents covering any material or its use.
Issued on January 1998
30/04 "'98 15:47 NR. TX/RI 4143 P04
PA39 2 6693128 PAGE.@DS

APR 38 'S8 @S:i24
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—Soluble in dichloromethane; soluble in acetone; slightly

Storage Store in a well-closed container, protected from
light.
Preparation
Methylprednisolone Acetate Injection
Action and use Corticosteroid.
1/95

Metoprolol Tartrate

Identification Test A. Line 4. For ‘18 read *-18°.
Line 6. After ‘residue’ insert *, Appendix I A’

12/93

Heavy metals Line 2. For ‘1 ml’ read ‘10 ml’.
7/94

Add the following statement.

Preparations
Metoprolol Injecdon
Metoprolol Tartrate Tablets

Metronidazole

Add a five-pointed star (%) to the title.
7/94

Preparations Add the following:
Metronidazole Intravenous Infusion

C,3H3N,0, 275.3 13182-89-3
Definition Metronidazole Benzoate contains not less
than 98.5% and not more than 101.0% of 2-(2-methyi-
5-nitro-1H-imidazol-1-ylethyl benzoate, C,3H,;N;0,,

“calculated with reference to the dried substance.

Characteristics thte or wdlycuowmh crysmllmc
powder or flakes; pracucaﬂy insoluble in water; freely”

soluble in ethanol (96%); very slightly soluble in ether.

Identification Idennficanion test C may be omitted if
identificarion tests A, B, D and E are carried our. Identifica-
tion tests B, D and E may be ominted if identification tests A
and C are carried out.

A. Melning point, 99° to 102°, Appendix V A, Method 1.
B. Dissolve 0.1 g in 1M hydrochloric acid and dilure to
100 mil with the same acid. Dilute | ml of the soludon 10

100 ml with 1M hydrochloric acid. Examined between

220 nm and 350 nm, Appendix II B, the solution shows
two absorption maxima, at 232 nm and 275 nm. The
specific absorbance at the maximum at 232 nm is 525 w0

575.

C. Examine by infrared absorption spectrophotometry,
Appendix IT A. The absorption maxima in the spectrum
obtained with the substance being examined correspond
in positon and relatve intensity to those in the spectrum
obtained with metromidazole benzoate EPCRS.

D. Examine the chromatograms obtained in the test for
Related substances under wiraviolet light (254 nm). The
principal spot in the chromatogram obrained with solution
(2) is similar in posidon and size to the principal spot in
the chromatogram obtained with solution (3).

E. To about 10 mg add about 10 mg of zinc powder, 1 ml
of water and 0.3 m! of hydrochloric acid. Heat on a water
bath for 5 minutes and cool. The soluton yields the
reaction characteristic of primary aromanc amines,
Appendix V1.

Appearance of solution Dissolve | g in dimethylform-
amide and dilute to 10 ml with the same solvent. The
solution is not more opalescent than reference suspension [I,
Appendix [V A, and not more intensely coloured than
reference solution GY,, Appendix IV B, Method II.
Acidity Dissolve 2 g in a mixture of 20 ml of dimethyi-
Jformamide and 20 ml of water, previously neutralised with
0.02Mm hydrochloric acid VS or 0.02Mm sodium hydroxide VS
using 0.2 ml of methyl red solution. Not more than 0.25 ml
of 0.02M sodium hydroxide VS is required to change the
colour of the indicator.

Related substances Examine by thin-layer chromato-

graphy, Appendix III A, using silica gel HF,s, as the

coating substance. Heat the plate at 110° for 1 hour and

allow to cool before use.

Solurion (1) Dissolve 0.20 g of the substance being
examined in acetwne and dilute to 10 mi with the same
solvent.

Solurion (2) Dilute 1 ml of solution (1) to 10 ml with
acetone.

Solurion (3) Dissolve 20 mg of menonidazole benzoate
EPCRS in acetone and dilute to 10 mi with the same
solvent.

Solurion (4) Dilute 5 ml of solution (2) to 100 ml with
acetone.

Solunion (5) Dilute 2 ml of soludon (2) 1o 100 ml with
acetone.

Solution (6) Dissolve 10 mg of mermronidazole EPCRS in
acetone and dilute to 100 ml with the same solvent.
Solurion (7) Dissolve 10 mg of 2-methyl-5-nitrosmidazole in
acetone and dilute to 100 ml with the same solvent.
Solution (8) Dissolve 10 mg of mevronidazole EPCRS and
10 mg of 2-methyl-5-mrrotmidazole in acetone and dilute to
50 ml with the same solvent.

Apply separately to the plate 10 ul of each soludon.
Develop over a path of 15 cm using ethy! acetare. Allow the
plare 10 dry in air and examine under witravioler light
(254 nm). In the chromarogram obtained with solution
(1) any spot corresponding 10 metronidazole or 2-methyl-
5-nirroimidazole is not more intense than the correspond-
ing spot in the chromatograms obtained with solutons {6)
and (7) respectively (0.5%). Any other secondary spot is
not more intense than the spot in the chromartogram
obtained with soluton (4) (0.5%) and at most one such
spot is more intense than the spot in the chromatogram
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METRONIDAZOLE

Loss on drying : Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°, Appendix 5.8.
Assay : Weigh accurately about 0.45 g and dissolve in 10
ml of glacial acetic acid, add a few drops of 1-naphthol.
benzein solution and titrate with 0.1N perchloric acid
until a pale-green colour is produced. Perform a blank de-
termination and make any necessary correction. Each ml
of 0.1N perchloric acid is equivalent to 0.01712 g of
CeHoN3O;5.

Storage : Store in well-closed light-resistant con-
tainers.

Metronidazole Tablets

Category : Anti-amoebic; antitrichomonal; anti-
giardial.

Dose : Metronidazole. For trichomoniasis, 200 mg
three times daily, for 7 days.

For amoebiasis, 400 mg three times daily, for 840
10 days.

For giardiasis, 2 g daily for three successive days
foradults, 1 g daily for children and 400 mg daily for
infants.

Usual strengths : 200 mg; 400 mg.

Standards : Metronidazole Tablets contain not less
than 95.0 per cent and not more than 105.0 per cent
of the stated amount of Metronidazole, CH,N,O,.
The tablets may be coated.

Ideatification : (A) Shake a quantity of the powdered
tablets equivalent to about 0.2 g of Metronidazole with 4
ml of N sulpburic acid and filter. To the filtrate add 10 ml
of picric acid solution and alow to starid for one hour, the
precipitate after washing with cold water under suction
and drying at 105° melts at abour 150°, Appendix 5.11.

(B) Comply with Identification test (B) describea un-
der Metronidazole, using a quantity of the powdered tab-
lets equivalent to 10 mg of Merronidazole.

2-Methyl-5-nitroimidazole : Comply with the test des-
cribed under Metronidazole, using as solution (1),a solu-
tion prepared in the following manner: Shake 2 quantity
of the powdered ablets equivalent 10 0.2 g of Metronida-
zole with 5 ml of mixture of equal volumes of chloroform
and methy! alcohol for five minutes and flter. The chro-
matogram obuined with solution (1) may also show
spots due to excipients.

Other requirements : Comply with the requirements
stated under Tablets.

Assay : Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder equivalent to 0.2 g of Metronida-

320

zole, transfer to a sintered-glass crucible and extract with
six quantities, each of 10 ml, of hot acetone. Cool, add to
the combined extracts 50 ml of acetic ankydride, 0.1 ml
of a 1 per cent w/v solution of brilliant green in glacial
acetic acid and titrate with 0.1 N perchloric acidto a yel.
lowish-green end-point. Perform a blank determination
and make any necessary correction. Each ml of 0.1N
perchloric acid is equivalentt0 0.01712g of C,HoN;0;.
Storage : Store in well-closed, light-resistant con-
tainers.

/ﬁ

Metronidazole Benzoate

Benzoyl Metronidazole

CHCH200CCgHs

Q2N | lj\”/CMg ‘v,

Cy,H,,N,0, Mol. Wt. 275.27 &
Category : Anti-amoebic.

Gt

v

Dose : For amoebic dysentry, the equivalent of 400 :D
mg of metronidazole three times, daily, for 5 to 10

“gays.

~
¢

L
i

e
4

240 by
NOTE —200 m W
mately equivalent to 125 mg of metronidazole. ik

Description : White or cream-coloured crystalline
powder, odourless; almost tasteless.

Solubility : Sparingly soluble in water; soluble in
chlorgform, in acetone, and in alcobol (90 per cent).
Standards : Metronidazole Benzoate is 2-(2-me-
thyl-5-nitro-imidazol-1:yl) ethyl benzoate. It con-
tains not less than 98.0 per cent of C,,H,,N,0,, cal-
culated with reference to the dried substance.

Identification : (A) The light absorption, in the range
230t0 530 nm ofa I-cm layer of 2 0.00 1 per cent w/v solu-
tion in ethy! alcobol exhibits a maximum only ar 309 nm;
extinction at 309 nm, about 0.3, Appendix 5.15A.

(B) It gives the reactions of benzoates, Appendix 3.1.
Melting range : Between 100° and 102°, Appendix 5.11.
PH : Between 5.0 and 7.0, determined in a 2.0 per cent
w/v suspension, Appendix 5.10.

Free benzoic acid : Not more than 0.2 per cent, deter-
mined by the following method: Dissolve 0.50 g in 25 ml
of alcobol and titrate with 0.1 N sodium hydroxide. using
Dphenolred solution as indicator. Perform a blank determi-
nation and make any necessary correction. Each ml of

P Ao B T
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MORPHINE HYDROCHLORIDE

0.1N sodium hydroxide is equivalent to 0.01221 g of
CHgO:.

Related substances : Carry out the method for thin-
layer chromatography, Appendix 5.4.3, using silica gel
HF 254 as the coating substance and a mixture of 8
volumes of chloroform and 2 volumes of acetone as the
mobile phase. Apply separately to the plate 10 yl of each of
three solutions in 2 mixture of equal volumes of methy!
alcobol and chloroform conaining (1) 6.0 per-cent wyv
of the substance being examined; (2) 0.02 per cent w/v of
2-methyl-5-nitroimidazole R.S. and; (3) 0.02 per cent
w/v of metronidazole R.S. After removal of the plate,
allow the solvent to evaporate and examine under an
ultra-violet lamp having a maximum output at about 254
nm. The spots in the chromatogram obtained with
solutions (2) and (3) are more intense than any
corresponding spots in the chromatogram obtained with
soludon (1).

Sulphated ash : Not more than 0.1 per cent, Appendix
3.2.7.

Loss on drying : Not more than 0.5 per cent, determined
on 1.0 g by drying “in vacuo at 60°,” Appendix 5.8.

Assay : Weigh accurately about 0.5 g and dissolve in 50
ml of acetone. Add 10 ml of acetic anhydride and titrate
with 0.1 N perchloric acidusing brilliant green solution
as indicator. Perform a blank determination and make any
necessary correction. Each ml of 0.1 N perchloric acid is
equivalent to 0.02753 g of C,,H,N,0,.

Storage : Store in well-closed, light-resistant con-
tainers.

Morphine Hydrochloride

HO

NHCH3 CI7,3H,0

HO ~
C.-H,,NO,, HCl, 3H,0
Category : Narcotic, analgesic.
Dose : 10 t0 20 mg.

Description : Colourless, glistening needles or
white crystalline powder; odourless; taste, bitter.

Solubility : Soluble in water; sparingly soluble in
alcobol; practically insoluble in solvent etherand in
chloroform; soluble in glycerin.

Mol. Wt. 375.85

Standards : Morphine Hydrochloride is the trihyd-
rate of the hydrochloride of 7,8-didehydro-4,5a-
epoxy-17-methylmorphinan-3,6e-diol, which may
be obtained from opium. It contains not less than
98.0 per cent and not more than the equivalent of
100.5 per cent of C,;H (NO;, HC|, calculated with re-
ference to the dried substance.

Identification : (A) Sprinkle 2 small quantity in powder
form on the surface of a drop of nitric acid; an orange-red
colour is produced.

(B) To a 2 per cent w/v solution add potassium ferri-
cyanide solution conuaining 1 drop per ml of ferric chlo-
ride test-solution: an immediuate bluish-green colour is
produced (distinction from codeine).

(C) Add 5 ml of sulpburic acid 1o 5 mg in a test tube,
and add 1 drop of femic chloride test solution. and heat
in boiling water for two minutes; a deep blue colout is pro-
duced. Add a drop of nitric acid, the colour changes t0
dark red-brown (codeine and ethylmorphine give the
same colour reactions, but dihydromorphine and
papaverine do not produce this colour change).

(D) Add to about 1 mg of the powdered substance in 2
porcelain dish 0.5 ml of sulphuric acid containing 1 drop
of formaldebyde solution. A purple colour is formed
which rurns to violet.

(E) Dissolve about 5 mg in 5 ml of water, and add 1 ml
of hydrogen peroxide solution, 1 mi of dilute ammonia
solution and 1 drop of 2 4 per cent w/’v solution of copper
sulpbate. A wansient red colour develops.

(F) A solution (1 in 20) gives the reactions of chlorides,
Appendix 3.1.
Acidity or Alkalinity : Dissolve 0.2 g in 10 ml of freshly
boiled and cooled water add 1 drop of methy! red solu-
tion. Not more than either 0.2 mi of 0.02N sodium bydr-
oxide or of 0.02 N bydrochloric acidis required 1o change
the colour of the solution.

Specific optical rotation : Between —112° and -115°,
calculated with reference to the dried substance and deter-
mined in 2 2 per cent w/v solution, Appendix 5.12.

Ammonium salts ; Heat 0.2 g with sodium bydroxide
solution on a water-bath for one minute; no odour of
ammonia is perceptible.

Other alkaloids : Not more than 1.5 per cent, calculated
with reference to the dried substance, determined by the
following method: Transfer 0.5 g to aseparator, add 15 ml
of water, 5 ml of Nsodium bydroxide, and 10 ml of
chlomform. shake. allow to separate, and transfer the
chloroform solution to another separator. Repeat the
extraction with two further quantities, each of 10 ml,
of chloroform. Wash the mixed chloroform solutions
with 10 ml of 0.1 N sodium hydroxide and then with two
successfve quantities, each of 5 ml, of water, evaporate 10
dryness on a water-bath, and dry the residue to constant
weight at 105°.
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TITLE: Elimination of Elyzol 25% Dentalgel matrix from periodontal pockets.

AUTHOR: Stoltze K

AUTHOR Department of Periodontology, School of Dentistry, Faculty of Health
AFFILIATION: Sciences, University of Copenhagen, Denmark.

SOURCE: J Clin Periodontol 1995 Mar;22(3):185-7

NLM CIT.ID: 95310528 H
ABSTRACT: Wich is developed for use in the treatment of
criodontitis is a suspefision of metronidazole benzoate (40%) in a mixture
(3’\ of glyceryl mono-oleate (GMO) and triglyceride (sesame oil). Metronidazole
—~ can be detected in the periodontal pockets 24-36 h afte%gggcm cation. The
aim of the present study was to estimate the period of time that the gH :T
matrix persists on periodontal pockets after 1 application of EDG. 12
patients were included in the study. From each patient, 1 sample was taken
before and immediately after, and 1, 2, 3, 4, 5, 6, 8, 12 and 24 h after
application. Subgingival scaling followed by absorption of gingival
crevicular fluid with filter paper was used for sampling. The sampling unit
was 1 tooth. Each sample was assayed for the amount of GMO and oleic
acid (a degradation product of GMO) by means of high-performance liquid
chromatography (HPLC) with UV detection. To allow determination of the
GMO dose applied into the pockets and to estimate the recovery rate of the
sampling method, 1 tooth in each patient was selected for sampling as soon
as the gel had set, i.e., about 10 min after application. Only in 1 patient was
a detectable amount of GMO within the pocket revealed 24 h after
application. This amount was approximately 0.5% of the mean GMO dose
applied around 1 tooth. GMO was found no longer than 12 h in the
remaining patients.

MAIN MESH Glyceridess ADMINISTRATION &

SUBJECTS: DOSAGE/ANALYSIS/*PHARMACOKINETICS
Metronidazole/*ANALOGS & DERIVATIVES/ADMINISTRATION &
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Periodontal Pocket/*METABOLISM
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A. INGREDIENT NAME;:
PHENINDAMINE TARTRATE

B. Chemical Name:

1,2,3,4-Tetrahydro-2-methyl-9-phenyl-2-azafluorene hydrogen tartrate; 2,3,4,9-
Tetrahydro-2-methyl-9-phenyl-1H-indeno-[2, 1¢c]pyridine hydrogen tartrate.
C. Common Name:

Thephorin, Dalca, Nolamine, Melodan, Cerose, Carrhist

D. Chemical grade or description of the strength, quality, and purity of
the ingredient:

(Limits) (Results)
Dry Basis: 98.0% - 101.5% 99.7%

E. Information about how the ingredient is supplied:

A white to cream white crystalline powder. Is odorless or almost odorless.

F. Information about recognition of the substance in foreign
pharmacopeias:

Arg., Br, Ind,, Int., and Turk.
British Pharmacopeia 1993

G. Bibliography of available safety and efficacy data including peer
reviewed medical literature:

Witek, T. J., Canastrari, D. A., and Miller, R. D. The effects of phenindamine tartrate on
sleepiness and psychomotor performance. J. Allergy Clin Immunol, 1992;90(6 Pt 1): 953-
961.

Sigidinenko, L. V. Various principles of therapeutic tactics in epilepsy patients during
pregnancy. Zh Nevropatol Psikhiatr, 1984, 84(6): 897-899.



H. Information about dosage forms used:
Tablets
Liquid
Elixir
Capsules

I. Information about strength:

25-50mg
J. Information about route of administration:
Orally

K. Stability data:

Melts at about 162-167° with decomposition.
Solutions were unstable above pH 7 and were most stable at pH 3.5-5. Heating could
cause phenindamine to isomerise to an inactive form.

L. Formulations:

M. Miscellaneous Information:

Page -2-
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CERTIFICATE OF ANALYSIS ~ #37%
Product: PHENINDAMINE TARTRATE - | |

Lot No.: 587-65-256 -
Date of Analysis:” November 11, 1993 -

TESTS LIMITS

A. Acetic Anbydride
and Acetic Acid Tt A

B. Pyridine and Acetic
Anhydride Test

rad—violdcolormnsthezmdneed- Passes Test.

An emerald green color mmst be

produced. Passes Test.

Passes Test.

Mninnnnwavelmz&nmstbe?.ﬁOiZm

and muinimum at 241 + 2 nm. Passes Test.

Abs. must not differ by more than 3.0%. 1.7%

3.0t0 4.0 35

PH:
ioss un Diying: MMT 15% 0.11%

0.007%

<0.002%

Residue on Ignition: NMT 0.25%

PP

Beavy Metals: NMT 0.002%

<0.005%

0

Iscphemndnnnne.

Assay:
A. As is Basis:

B. Dry Basis:

NMT 0.005%,

NMT 2.0%

NLT 96.5%

98.0% to 101.5%

1.3%

99.6%

95.7%




QUALITY CONTROL REPORT

CHEMICAL NAME. :PHENINDAMINE TARTRATE
MANUFACTURE LOT NO.:
PHYSICAL TEST
SPECIFICATION TEST STANDARD.:USP__ /BP__/MERCK__/NF__/MART._ /CO.SPECS. .
1) DESCRIPTION. :
= A WHITE TO CREAM WHITE CRYSTALLINE POWDER.IS ODORLESS OR ALMOST
= ODORLESS . —
DORLES:
2) SOLUBILITY. :
SOLUBLE IN 70 PARTS OF WATER;SLIGHTLY SOLUBLE IN ETHANOL (96%);
PRACTICALLY INSOLUBLE IN CHLOROFORM AND IN ETHER.
3)MELTING POINT.:
MELTS AT ABOUT 162-167 degree WITH DECOMPOSITION. ﬁ(;

)

4) SPECIFIC GRAVITY.:

5) IDENTIFICATION. :

A)COMPLIES (A) AS PER CO.SPECS.

B)COMPLIES (B} AS PER CO.SPECS.

C)COMPLIES (C) AS PER IR SPECTRUM CO.SPECS.

PASSES.: FAILS.:

COMMENTS . : ABOVE TEST IS CARRIED OUT BY SUPPLIER CERT.OF ANALYSIS.

ANALYST SIGNATURE. :

DATE.
PREPACK TEST.: DATE. : INITIAL. :
RETEST. : DATE. INITIAL.:
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Frocuct: PHENINDEIMINE
S E T R Rt RANE T ESE R

Phenindzmine tartrate

Description/sador:

Meleing Fange: 1€0

Vapor Density: n/a
Solubility: Sol

¥elecular Weighky:

5162777681

ALFA CHEM PAGE B3

‘—.\—. -
STRATE Face 2 of 7
==‘:i==&'====:==:,«‘-::::'—:::#:'—::::;:’.'\;:?..?'..‘.‘.’:::'—'2-‘,:’,::‘-'—7:7».’1‘:5
£28 Numnber Percent  QSEXA ETL ACGIH LV
569~-58-8 net <G€.5 n/a n/
::::::a::az::=====:=:€::::===~_::=====:'.:=::::1:::2":::

White or almost white, almest odoriess, volumincus
powder.
to 162 dezrees C. Boiling Point: nSa
Vapor Fressure: a/a
ukle in 70 partes of water.
411.45 Specifiv Gravity: asa

— Malecular Formula: CIIBLSKNCIEE0H B#¢aporatien Rate:
RS- AR T - RS- B R A4 SN RS RN X BN NS E-E XN E N N N T NS
PISE AND_ENFLOSION DATH:

Elzsh Foint: WAL Flampabie Limits: n/=z
LEL: n/a UEL: n/a
Zatinguishirg Media! Water spray, carbon dicxide, cr &ry crnemical
Spegiagl Fire Fighting Instyuctions:
isolate hazard and evacuate confined aveas. Stay upwiad, avoid
smoke arnd fumes, Use water spray to wet containers. If gmoke .
ané fumes cannot be aveided, wear a chemical-prect guit with hood
znd breathing air supply. Fight fire from waximuwn distancs.
Unusual Fire and Explosicn Kazards: n/a
A o N L S T R R A R PR AU T U R R 2 R A S T e R Y T RS S R S A S N TR R AL SRS AN IR IS AR S e
o aim
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-~ [N
ﬁ\(ﬁAIERIbL SAFETY DATA SHEE?W
Preduct: PHENINDEMINE -~RTRETRE Paga 5 aF )
:::::::::L.;.::.*.::u:.*:::::-_—.-,::.:::'::a::::::::z::::::::::::—;::::::::::::;:::::::::::
Stability: stable,
Congditions to Avoid:  n/a
Incompatibility: n/a
Fazardous Dec9mRQ&iLLgR_gﬁ.ﬁxegpdgggaL Wren heated 5 de ovperivian
texle fumes such as nitrogen oxidec and Carbon monoxice &re emitted.
::.-:::::::::::::::::r::_.::::-.::::::::::a::n::::z:::::—.:'.:x::-.::-..-::::-:-:.:':::.—.-:r:
HEALTH DATA
Tesicity (Reference 2):
<val L350 ~ rat: 280 mg/kg.
Sra] LBse - meuge: 255 ma/kg.
Orxl Lp5y - rabbit: 877 my/kea.
Intrazeritconeal LSO - mousg & 83 mg/keg.
Irntravencus LD5) - mouse ! 13 mg/kg.
— Subcutanegous LdLe - rat: 200 mc/kg.
Saks: Highly Loxic by oral administration.
CEXEA: Tezic materia)’
Rontes of Riatry: Inhalatien, ingestion, and devmal
2cute or Chroniec Health § z22rds: n/a
Signs and Symptoms of Erposure:
ARCUTE s®¥IN: Allergic reactions and skin sensitiyation mav
ocouy,
INGESTION: Small amounts ingesteq could lead to nauses,
VOmltlng,,d;arrhea, anorexia, epigastric sAin,
lurred vision, tightness of the Chest, micoular
weaxness, hezdaches, and CNS stimulation. VLarger
: . amounts could lead fc coma arg convulsgicong,
INHALATION: No information available.
CHRONIC EXPQOSURE: Might impair the power cf voluntary metion.
Medical itid nerall)y . .
Aggravated EXposure: Acute vesicular zng exucative
aermstosis, narrow angle ¢lavcoms,
: hepatice or cardicvascular disorders,
focal lesions mf the cerebdra. cortax.
—
5162777681 PAGE . 024
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~~

MATERIAL SBFETY DATH SHEE
Produect: TFTHENINDAMINE TARTRATE Tzge ¢ gf 7
TARRNZIDRIATNOER "'...'—:::::::'S-::S::::::' -u';:::::"’::ﬂ.-::::‘21‘221222::Ti't-“:::::::-‘:

_‘...l?-..r.ﬁgﬂ_‘g._ﬂ d Pirst Aid Procedyr
Product on Skint Inmedixtely wash with water and soap. Remove
contaminated ciothing while washing nroceeds.
Lon»am-nqtpd clething should L; uﬂsuoﬁ oy
ry-claaned bnzcre revge Get medical
a,.ent, on 1% negessacy.
Preduet Inhzleg: Rerpve from expasure, keep warm, &nd at ragt.
If breathing is difficult, give cxygen. LU
not breathing, give artificial wvegprration
Ge: mecdiczl atiention if necessavy.
froduct Ingested: if conscious, induce vewmiting kY giving
ipecae 5yrup or two glasses of warm ulater
follewed by tickling the back cf the thrcat
with a tengue S2pressor. After vomitlng
stops, give the pelienf orne or two,
— tablespdons of activaeted cherezal in a glass
of water, Cet madical sttention immediztely.
Profuct in Eve: Immadiately fiush the eyes witrn large ameunts
- of water for 15 winutes., Lift uppel and
lowey 1ids occesionally. Get medicel
] . oA
attention LI n&coessary.
CargincgeniGit Not listed zs a carcinog=n by O3HA, BCEIH., NTP, »x
TARC
ITarceh Qrgans: None listed,
Sefety Precautions: Avoid breathing the dust. =

Avnid contact wi th ere and skin.

Wash thoroughly after handling.
3'.‘:22‘2.:::.‘E'L':.‘EE!B===:======='—"=‘=============:=:’:2::‘::=====::::3.‘.::‘.‘.:‘.‘:::.:::::
FPROTECTION INFORMATION
Use with adeguate veqtllatlon to prevent dust buvild up, Wear & NIOSH-
approved re"b rator, gloves, ? es, and cinheyx aoa:opr‘ate rrotegtiva
equipment o prevent exposure when handling the product.

L IR ETOLESNNENRTEINSTRSITSA SRS N NN TEE R AN RRA N AS ST UMY IS SRETTLSSOSRIFISISNRS
MAY 26 98 14:11 5162777681 PAGE . 685
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ERIAL SAFETY TA_SHEET
Precduct FHENIREZRMINE TARDRATE - Pzge 5 of 7
:====!‘.=.‘!E::;:::‘_‘:::::::::::::‘:E1:‘:‘&‘:::::-‘;::'—-3:&::::::-‘.;‘-l&:z:‘:—'H‘:;‘::#.‘.::::.‘-::
SR21LL END RISPCSRL INFQRMATION:
Shovsz! large qusntities of tpilled matevial intn dxams. Sweep up the spill
Area ang save the swept-up matarial for recovery. Wash the swept soill
zre2 once with detsrgent and water. If the material cannot be racoverad,
the creferred method of dispasal is incinsration im a faciiity which
comp-les wivh all federal, state, and Jocal reguirements.
- . e M .- - - -:::::z::::::::---_ ======:’==‘:=:::::::::::::::2::::::::::.‘::
R A -, I -~ .
STANDARDS AND RZGULATIONS:
207 Not regulated.
IATS Mot regulated
1 Not regulated,
AN
i?.—".‘.’-:::::.;-:&::..:.-.?.::.‘-:: ==3~'x‘.-€::C::-::::t:lltﬂé::::::H:ﬁ‘::::::::::: TrLso2- =
iy
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DE‘)‘&CS"G‘-]Q arc_’b ),. ""E C‘f In‘ ',_1.51 v IS - Y a v T .
a2t _.\.-7...-‘_-1-..“7._.——3;..:-".‘...5.::' —psi ‘US_E.&.:..‘..__.L_' L Aseriais, N. Irv? Dy Say R
5 ation, Van tostrand Reinhold Company, 1ac., 135 West 50tn Strems
Rew Yor®, N¥ 16GZ0. '
Reaistry of vic Effeat Coan . . . v wes
upda?e 913#TT° ie Effects of Chemigal Substances Servige, uly 1881
o) Lat ] . . . )

u%gng-qg,gh Ouide To Chemica) Hazards, 7.58. De epartiment cf Heslth
and Humarn Sezv¢ues, Naticral Institute of Occupatianal Safets and
Heaith, Washington, D.C¢., June 1990.
TLRY Me e e o P ) : ~ . . -
Salx Q00O veRgs on toe Evaluation of the Carcinogenic Kisk of

x4 > —al vy 2= > S8 15tk .
Ezgm;ca15”;w~ﬂag , Geneva! World Heaitb Organizatisn, Internsticnal
hgeney for Rosezrel on Cancer, 49 Sheridan Streeat, Rlibsny, Now Yory
;&E;mJgagezqgs Go0ds Regulations, International Air Transpersy Asgos
tien, Montreal, Qae%ec, Canada. 23rd Editien, 199%.
Jakerngtional Maritime Dapngerous g%?.e.is-_gs_d.@, internaticnz! Maritimg
Crayanization, Lonwch, England, 1967
Gods of Fedgval Regulaztions, Title 49, Parts 100 to 177, 1834,
sede o Fgderal Pegulasions, Title 29, Fart 1910, Subpar:t Z. 1533
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1316 Promethazine and other Antihistamines

6148-y

Methdilazine (U.5.P.). 10-(1-Met-
hylpyrrolidin-3-ylmcxhyl)phcnothiazine.
CIBH"Ostz 96.4.

g~ CAS — 1982-37-2.

_samm

" Pharmacopoeias. In U.S.

A light tan crystalline powder with a characteris-
tic odour. M.p. 83° to 88° with a range of not
more than 2°. Methdilazine 7.2 mg is the equi-
valent of approximately 8 mg of methdilazine
hydrochloride. Practically insoluble in water;
soluble ! in 2 of alcohol, 1 in 1 of chloroform,
and 1 in 8 of ether; freely soluble in 3M hydro-
chloric acid. Store in airtight containers. Protect
from light.

Methdilazine has actions and uses similar to
those of methdilazine hydrochloride. It is given in
usual doses of 7.2 mg two to four times daily.

Preparations

Methdilazine Tablets (U.S.P.). Tablets containing met-
hdilazine. Store in airtight containers. Protect from
light.

Proprietary Names
Tacaryl (Westwood, USA).

6149+

Methdilazine Hydrochloride (U.5.P.). 10-
(1-Methylpyrralidin-3-ylmethyl)phenothiazine
hydrochloride.

C3Hy NS, HC1=332.9.

CAS — 1229-35-2.
Pharmacopoeias. In U.S.

A light tan crystalline powder with a slight char-
acteristic odour. It darkens on exposure to light.
M.p. 184° to 190°. Soluble 1 in 2 of water and
of alcohol, and 1 in 6 of chloroform; practically
_insoluble in ether; soluble in 0.1 M hydrochloric
acid and 0.1 M sodium hydroxide solution. A |%
solution in water has a pH of 4.8 to 6. Store in
airtight containers. Protect from light.

Adverse Effects, Treatment, and Precautions. As
for the antihistamines in general, p.1294.

As with all phenothiazine derivatives it should be
used cautiously in patients with hepatic diseases.

Uses. Methdilazine hydrochloride is a phen-
othiazine derivative with the properties and uses
of the antihistamines (see p.1295). It is more
potent than promethazine and generally causes
less sedation. It has a duration of action of 8 to
12 hours. It has serotonin-antagonising and anti-
cholinergic properties.

Methdilazine hydrochloride is given for the
symptomatic treatment of allergic conditions,
particularly to control pruritus. It may also be
given for pruritus of non-allergic origin. The
usual dose is 8 mg twice daily and may be
increased to 4 times daily if necessary. Children
may be given 300 ug pcr kg body-weight daxly in
-2 divided doses.

Allergy. Ninety-six patients suffering from allergy, of
whom 58% had pruritus and 27% hay fever, were stu-
died over 2 weeks in a double-blind study desngned to
compare methdilazine hydrochloride with promethazine
hydrochloride. The dose was usuaily 8 mg of the former
and 20 mg of the latter, twice daily in syrup. Both
drugs gave relief to about one-half the patients and
there was little difference in efficacy for pruritus, but
promethazine was superior to methdilazine in the relief
of hay fever. Drowsiness occurred in 32% of the patients
when they were taking promethazine, being twice the
incidence seen with the other drug, but in spite of this
the patients generaily preferred it.—Report No, 25 of
the General Practitioner Research Group, Practitioner,
1962, 188, 803.

== _Migraine. Mecthdilazine 4 to 8 mg thrice daily was use-
‘ul to prevent or reduce the frequency of migraine
attacks.— J. M. Sutherland, Drugs, 1973, 5, 212.

For a report of the use of methdilazine in the treatment
of migraine, see Methysergide Maleate, p.669.

Preparations

Methdilazine Hydrochloride Syrup (US.P). A syrup
containing methdilazine hydrochloride, with alcohol 6.5
to 7.5%. pH 3.3 to 4.1. Store in airtight containers.
Protect from light.

Methdilsazine Hydrochloride Tablets (U.S.P.). Tablets
containing methdilazine hydrochloride. Store in airtight
containers. Protect from light.

Proprietary Names

Dilosyn (Allen & Hanburys, Austral., Allen & Han-
burys, Canad.); Tacaryl (Mead Johnson, Austral.. Phar-
macia, Swed.; Westwood, USAJ; Tacryl (Pharmacia,
Denm.).

Methdilazine hydrochloride was formerly marketed in
Great Britain under the proprictary name Dilosyn (Dun-
can, Flockhart).

6150-q

Metiamide. SKF 92058. 1-Methyl-3-{2-(5-met-
hylimidazoi-4-yimethylthio)ethyi]thiourea.
CoH NS, =244.4,

CAS — 34839-70-8.

Adverse Effects. Metiamide may cause agranulocytosis.
Acute reversible ncutropenia occurred in 2 patients
given metiamide.— J. A. H. Forrest er al. (letter), Lan-
cet, 1975, 1, 392, Bone-marrow depression due to met-
iamide was thought to be due to the thiourea present in
the metiamide molecule, rather than to Hj-receptor
blockade.— ibid., 1975, 2, 802.

A further 4 cases of metiamide-induced agranulocytosis
had occurred and trials had stopped.— W. L. Burland
et al., Smith Kline & French (letter), Lancet, 1975, 2,
1085.

Further references: E. J. Feldman and J. 1. Isenberg,
New Engi. J. Med., 1976, 295, 1178.

Uses. Metiamide is a histamine H,-receptor antagonist
(see p.1294) with actions similar to those of cimetidine
(p.1303) but a shorter duration of action. It has been
used in doses of 1 g daily in conditions associated with
gastric hyperacidity but has been found to cause
bone-marrow depression.

References to the action and uses of metiamide: R. W.
Brimblecombe et al., S. Afr. med. J., 1974, 48, 2253;
D. M. Shepherd er al., Digestion, 1974, 11, 307, B.
Thjodleifsson and K. G. Wormsiey, Br. med. J., 1974
2, 304; idem, Gut, 1975, 16, 501; G. L. Barbezat et al.,
Gur, 1975, 16, 186; J. 1. Isenberg, Ann. intern. Med.
1976, 84, 212; A. S. MacDonald er al/. (preliminary
communication), Lancet, 1976, I, 68; J. M. Hind and T.
J. Sutton, J. Pharm. Pharmac., 1977, 29, 244; O. R,
Griffith ef al., Br. J. Pharmac., 1978, 64, 416P.

Duodenal ulcers. References to the use of metiamide in
duodenal ulcers: M. Mainardi er al., New Engl. J.
Med., 1974, 291, 373; G. J. Milton-Thompson er al.,
Lancet, 1974, 1, 693; R. E. Pounder et al., Br. med. J.,
1975, 2, 307, Lancer, 1975, 2, 779; ibid., 802; R.
Earlam (letter), ibid., 973; J. H. B. Saunders and K. G.
Wormsley, Lancer, 1977, 1, 765.

Zollinger-Ellison syndrome. References to the use of
metiamide in the Zollinger-Ellison syndrome: M. H.
Thompson et al. (letter), Lancer, 1975, J, 35; L. G.
Halloran er al. (letter), ibid., 281; E. R. Smith er al.,
Med. J. Aust., 1976, I, 1000; D. M. McCarthy er al.,
Ann, intern. Med., 1978, 87, 668; J. K. Siepler er al.,
Am. J. Hosp. Pharm., 1978, 35, 141.

Manufacturers

Smith Kline & French, UK.

7L

6151-p

Oxomemazine. RP 6847; Trimeprazine SS-Dioxide.
10-(3-Dimethylamino-2-methylpropyl)phenothiazine
5.5-dioxide.

C,sH3;N,0,8=1330.4.

C

CAS — 3689-50-7. '
A white crystalline powder with a bitter -

155°. Practically insoluble in water; sllghtly sl
alcohol; soluble in chloroform and cther, l&

6152-s

Oxomemazine Hydrochloride.
C,3H;;N,0,8. HCI =366.9.

CAS — 4784-40-1.

Crystals. M.p. 250°. Oxomemazine h dmchi - '
11.1 mg is approximately equivalent to 10 rn; of txen
mazine. p®
Oxomemazine is a phenothiazine derviative ","f‘&
properties and uses of the antihistamines (see me)_
has been given both as the base and as

chioride in doses equivalent to 10 to 40 mg’ "of g
mazine daily. Y.
Proprictary Names
Doxergan (Specia, Belg., Specia, Fr.; Speci
Specia, Switz.). Imakol (Rhdne-Poulenc, Ger ) s‘!

6153-W 4 . : -»‘
Phenj ine Tartrate (B.P.). Phenj
artras; Phenindaminium Tartrate; Phenin
Acid Tartrate. 1,2,3,4-Tetrahydro-2-methyl-9.
henyl-2-azafluorene hyd chgcn tarfrate; - W

-Tetrahydro-2-meth en ideag> f 190
m;mwm W"} kel
|9H|9N C‘ 606=4l 1.5. ;‘é:’:"
CAS — 82-88-2 (phenindamine); 569 5 5 tart- B pegnan
rate} e '\M}fa Teeatm
[/Pharmacopoem.r In_Arg., Br. Ind.; Int., and Turk 3808 § bstam
A white or almost white, almost odourﬁ" gf&i{

minous powder with a bitter taste. M.p]
162°; on further heating it solidifies an(r
again at about 168° with decomposition &lﬁ ;
1 in 70 of water and | in 300 of alcohol,‘ptiﬁi
cally insoluble in chloroform and cther.ﬁA :
solution in water has a pH of 3.4 10 3 9. é
airtight containers. Protect from light._~
Incompatibility. Incompatible with alkalis, sodl
cylate, phosphates, and oxidising substances. ;Solu ;
were_unstable above pH 7 and were most stable;a ",
to 5. Hediing could cause pheriihda (S
to—an—inacti 5 pharm. s ASSLY

TR

Pharei_ Edn, \nu )

Advmment, and Precautiond e
for the antihistamines in general, p.1294. mleate
Unlike most other antihistamines phcn . &son
tartrate may have a stimulant effect; t0 a3 m;"s';
possibility of insomnia it should not be Vs
after 4 p.m. Wh i
Allergy. In a modified ‘repeated-insult’ patc fiee p.
phenindamine tartrate was found to produeeiﬂh“ hs o

sensitisation of the skin.— A. M. thmMI. Quses
Derm., 1966, 47, 393. o Penir
Extrapyramidal symp For a rcpo B i
dyskinesia associated with the use of phenind ;‘Nr
Brompheniramine Maleate, p.1298. ey xn s“‘,g
Uses. Phenindamine tartrate has the pro mmﬂf
and uses of the antihistamines (see p: 17-95)9, b &ily -
less potent than promethazine but lta‘_’ﬁf,# 151
generally produce drowsiness and maynﬂvﬂv‘ be Renir
mildly stimulating. It has a moderﬂ iic,
cholinergic action. : By

Phenindamine tartrate is given in dosﬁq' ; g
50 mg up to thrice daily. hapes,
mpfntions Raes

Phenindamine Tablets (B.P.). Tablets con
mdamme tartrate. They are sugar-coated. R
(Sinclair, UK). Phenindamine tar
able as tablets of 25 mg. (Also available asr
in Austral., S.Afr).



fCLIDINE HYDROCHLORIDE

phenyithiocarbamats,

asmolytic agent.

'CLIDINE HYDROCHLORIDE. (Parke,
L(I-phenylcyclohexy l)piperidine hydro-

oyl

naigesic, anesthetic,

ETRAZINE BITARTRATE, Calorie
0.3/Tab. See: Plegine (Ayerst Lab.)
UNE. (MacAliister) Amphetamine sulfate.
oz., Ipt., 1 pal.

entral narvous system stimulant,

4 GERMICIDAL SOLUTION & TINC-
(Ulmer) Benzalkonium Chioride,

1%. Bot. Iqt. &1 gal.
ZINE SULFATE, N.N.D. 1963. Mono-
ixidase inhibitor, beta-phenylethyl-

ne sulfate, See: Nardil (Warmer-Chilcott)
GAN HCI, N.N.D. 1963. (Wyeth)
thazine) N«(2’-Dimethylamino-2 *-
‘thyl)phenothiazine HCI.
1%, Tube 1,12 0z, Lot., Phenergan 2%,
umine 15%. Bot. 4 oz.
25 mg.) Box I2s.
ntihistaminic.
SAN EXPECTORANT TROCHES.
Phe™™™ 1,5 mg., ipecac pow. ext. 2.3
ol - i sulfonate 162 mg. /Troche,

‘xpectorant,

GAN EXPECTORANT TROCHES W/
NE. (Wyeth) Phenergan 1.5 mg., codeine
., ipecac pow. ext. 2,3 mg., Pot.

¥ suifonate 162 mg. /Troche. Jar 36s.
:xpectorant.

GAN HYDROCHLORIDE, N.N.D. 1960.
l. Expectorant: Phenergan HC! 5 mg.,
ephrine HC! § mg., ipecac Hdxt, 0,17
sol. guaiacol sulfonate 44 mg., chloro-
25 mg., citric acid 60 mg., Sod. citrate
./5 cc. Bot. 1 pt. Also avail. w/codeine
ate 1/6 gr. /dr. Supp. 25 mg. Box 12s.
Phenergan HC) 6.25 mg. /5 cc. Also

25 mg. /5 cc. Bot. 1 pt. Teb.: Phenergan
1.5mg. & 50 mg./Tab. Bot. 100s.

GAN INJECTION. (Wyeth) Promethazine
fial (25 mg. /cc.) 10 cc.; (50 mg. /cc.) 10

M., 1.V, antihistaminic.

GAN PEDIATRIC. (Wyeth) Dextro-

shan HBr 7.5 mg., promethazine HCI 5.0
wuidextract ipecac 0. 17 min,, pot.
Msulfonate 44 mg., min. chloroform 0,25
tric acid 60 mg., sod. citrate 197 mg. /S
{. pt.

\ntitussive.

L panolamine HCI,

C phenylephrine}lﬂl, menthol.

name recognized as USAN or by N.F.,
wN.N.D,

*PHENERIDINE. 1-{b-phenyl-b-ethy!)-4-car-
bethoxy-4-phenyipiperidine.

*PHENETHICILLIN POTASSIUM, N.K.D. 1963,
Alpha-phenoxyethyl penicillin pot. Penicillin-152
pot. See: Alpen, Tabs. (Schering)

Broxil (Beecham Res.)

Chemipen, Tab. (Squibb)

Darcil (Wyeth)

Dramcillin-s (White)

Maxipen, Tab. (Roering)
Ro-Cillin, Tabs. (Rowall)
Semopen, Tab., Pow. (Massengill)
Syncillin, Tab. (Bristol)

PHENETRON INJECTABLE. (Lannett)
Chiorphenisamine maleate 100 mg, /cc. Vial 5 cc.

PHENETSAL, N.N.R. 1948.

See: Salophen, Tab. (Winthrop Labs.)

*PHENFORMIN HCI, N.N.D. 1963. N'-phen-
ethyibiguanide HCI,

See: D.B.I. (U.S. Vitamin)

PHENICHTHOL. (Parke, Davis) Phenot 2%,
ammonium ichthosulfonate, alum & lead piaster.
Use: Antiseptic.

*PHENINDAMINE TARTRATE, U.5.P.;$
of Tab,, U.S.P. 2-Methyl-9-phenyl-2,3,4,9-
tetrahiydro-1-pyridindene tartrate.

See: Thephorin, Prep. (Roche)

W/Alumiium aspifin, chiorpheniramine maleate,
phenylephrine HCI.

See: Dalca, Tabs, (Ascher) J—L

W/Chlorprophenpyridaming maleate, phenylpro-

T

bttt & -

See: Nolamine, Tab. & Elix. (G.W. Camrick)
¥/Dextromethorphan, chlorpheniramine, maleate,

See: Melodan, Syp. (Mayrand)
'/Dextro’i?ﬁé‘r’pl\an HBr, phenylephrine. -
See: Cerose, Pediatric (Ives-Cameron)
W/Phenyiephrine hydrochloride, caramiphen :
ethanedisulfonate. See: Dondril (Whitehall Labs.)

W/Phenylephrine HC!, chioroform, ipecac fidxt.,
glycerin, pot. guaiacol sulfonate, sod. citrate,
citric acid. See: Cesose, Lig, {Ives-Camemn)H

S

<

S R TR

Sy g L

FxY |J‘w_‘gﬁzm7uj_.

&

W/Pyrilamine maleate, chlorb?eniramine maleate, rf’

- phenylephrine. See: Carhist Elixit (Carrtone)
W/Sultadimethoxine, N-acetyi-p-aminophenol,
caffeine. See: Madricidin, Cap, (Roche)
*PHENINDIONE, N_N.D. 1963. (2-Phenylin-
_ dane-1, 3-Dione; 2-Phenyl-1, 3-Indandione;
Phenylindanedion, Dindevan)
See: Danilone, Tab. (Schieffelin)
Hedulin, Tab. (Walker)
Indon, Tab, (Parke, Davis)
PHENIODOL. See: lodoalphionic Acid
*PHENIPRAZINE HCI.
See: Catron, Tab. (Lakeside)
*PHENIRAMINE. 1-Phenyi-1{2-pyridyl)-3-di-
methylaminopropane. (No pharmaceutical form
available.)

W/Codeine phosphate.

Ses: Anlosen, Syr. (Squibb)

W/Scopolamine HBr.

See: Nio-Piracene, Tab. (Nion)

SPHENIRAMINE MALEATE, N.F., N.N.D.

1963 Tab., N.F.; Ophth. Soi., N.F. 1-Phenyi-
14{2-pyridyl) -3-dimethylamino-propane maleate.
Prophenpysidamine,
See; Ishiston (Upjohn)

Trimeton (Schersing)

W/Acetophenetidin, aspirin, phenabashital,
hyoscyamine suifate, phenylephrine HCI.

See: Phenaphen Plus, Tab. (Robins)

W/Ammoniom chioride, Sod. citrate & chioroform,
See: Trimetose, Syr. (Schering)

W/d-Amphetamine suifate, chioroform, menthol
& alcohol.

See: Tussate, Syr. (Pitman-Moore)

W/Dihydrocodeinone bitartrate, Pot. gualacol
sulfonate, Sod. citrate, citric acid & chiotoform.
See: Tussar, Liq. {Armour)

¥/0ihydiocodeinone bitrartrate, Yit. C, pyrilamine
maleate pol. cilrate.

See: Citra Forte. (Boyle)

W/Dihydrocodeinone bitratrate, phenylpropanol-
amine HCI, pyrilamine maleate, glyceryl guaiacoi-
ate, chlorofom.

Ses; Tussaminic Expectorast, Syp. (Smith-
Dorsey)

¥/Dikydrocodeinone bitartrate, pyrilagine maleate,
phenylephrine HCI, pot. guaiacol-suffonate,
cherry flavor.

See: Nova-Tussa, Lig. (Drug Specialties-Prane)
¥/Doxylamine succinate, pyrilamine maleate.

See: Tridecamine, Tab. (Mational)
W/Ephedrine sulfate & ammonium chloride.

See: Extosen, Syr. (Squibb)

W/Giyceryl guaiacoiate, desoxyephedrine HCI &
codeine phosphate.

See: Robitussin A-C, Syr. (Robins)
¥W/Hesperidin, ascorbic acid, thenylpyramine

fumarate, pyrilamine maleate, salicylamide,

caffeine. See: Tripac, Cap. (Person & Covey)
¥/Hesperidin, phenylephrine HCI, methapyrilene

HCI, pyrilamine maleate, vit, C, saficylamide,

acetophentidin, caffeine.

See: Boyle Citra , Caps. (Boyle)

W/Narcotine, phenylephrine HCI, chloroform,
menthol, See: Conar, Liq. (Massengiil)

¥/Phenylephrine HCI.

See: Isohist, Ophth. Sol. (Broemmel)
¥W/Phenylephrine HCI.
See: Phenistan, Tab. (Chicago Pharm.)

W/Phenylephrine HC1, acetyl-p-aminophenol,
atropine sulfate,

See: TPC, Tab. (Tennessee Pharm.)

W/Phenylephrine HC!, methapyrilene HC!, pyril-
amine maleate, aspirin, acetophenetidin,
catteine, Vit, C, hesperidin.

See: Darbacin, Cap. (Crestmed)
W/Phenylephrine HC1, pyrilamine mz
ascorbic acid. See: Corizahist,
W/Phenylephrine HCI, pyrilamine mz

methapyrilene HCI.

See: Citra H.F., Cap. (Boyle)
W/Phenylephrine HCi & AP, C.
¥W/A.P.C., Cap. (Pitman-Moore)

See: Novahistine
W/Phenylephrine HCI, chloroform &

See: Novahistine, Elixir. (Pitmar
W/Phenyipropanolamine HCI, glycer

See: Darathon, Sol. (Grail)
W/Phenylpropanolamine HCI, pyrilar

See: Triaminic, Preps. (Smith-Do
W/Phenylpropanolamine HCI, pheny

pyrilamine maleate,

See: Synergen, Elix, (Lemmon)
W/Phenylpropanolamine HCI, pheny

pyrilamine maleate, acetyi-p-amin

See: Phenagesic (Dalin)
W/Pyiitamine maleate,

See: Triaminic, Tab. (Smith-Dors
W/Pyrilamine maleate, dioxylamine

See; Tridecamine, Tab. (Merrell)
W/Pyrilamine maleate & methapyrile

See: Incorpohist, Tab, (Blue Lin

Pediahist, Syr. (Columbus)
Pyma Timed, Cap. (Testagar)
¥/Pyrilamine maleate, phenylpropar

See: Trialler, Tab. (Lemor)
W/Pysilamine Maleate, phenylpropa

trisuifapyrimidines.

See: Trisulfaminic, Prep. (Smith
W/Pytilamine Maleate & phenyltolo)

dihydrogen citrate, .

See: Multibist, Cap. & Syr. (Smi
W/Salicylamide, acetophenetidin, ¢

ascorbic acid, hesperidin purifiec

See: Coryban, Cap. (Roerig)
W/Scopoiamine hydrobromide, alumi

gel, ethyl aminobenzoate,

See: Daptren, Tab. (Davis & Sly

W/Thenylpyramine HC!, pyrilamine

phenylpropanciamine,
See: Histene, Tab. (Paul Maney

W/Tyrothricin, neomycin, benzocai

See: Neo-T-Cain, Lozenges (Chi

W/Vvit. C, aspirin & alkalizing bas:

See: Cehistra, Tab, (Drganon)
PHENIRATAN. (lrwin, Neisler) Ct
tannate 15 mg. /Tab. Bot. 100s.
Use: Antihistamine.
*PRENISONONE HBs. 3, 4-dihydr
isopropylaminopropiophenone HB:
See; Dapanone KBt (Merck, Shar
PHENISTAN. (Chicago Pham.) P
10 mg., prophenpyridamine male:
tab. Bot. S0s, 100s, 1000s. ~
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end of the dtration, as indicator. Repeat the operation
without the substance being examined. The difference
between the ttrations represents the amount of iodine
required. Each ml of 0.05M fodine VS is equivalent to
5.857 mg of C8H12N2,H2804.

Storage Phenelzine Sulphate should be kept in a well-
closed container and protected from light.
Preparation

Phenelzine Tablets

Action and use Monoamine oxidase inhibitor.

Phenethicillin Potassium

/S]/\z__zrs Me

ér——N Me
H COOK
and enantiomer at C*
C7HoKN,05S 402.5 132-93-4

Definition Phenethicillin Potassium is potassium (6RS)-
[(25)-2-phenoxypropionamido]penicillanate. It contains
not less than 97.0% and not more than 100.5% of
C,7HsKN,058S, calculated with reference to the
anhydrous substance.

Characteristics A white or almost white powder.
Freely soluble in water; sparingly soluble in ezhanol
(96%); slightly soluble in absoluze ethanol and in chioro-

form; practcally insoluble in ether.

Identification A. The infrared absorption spectrum,
Appendix II A, is concordant with the reference spectrum
of phenethicillin potassium.

B. Dissolve 10 mg in 10 ml of water and add 0.5 ml of
neutral red solution. Add sufficient 0.01m sodium hydroxide
to produce a permanent orange colour and then add

1.0 ml of penicillinase solution. The colour changes rapidly
to red.

C. Heat 0.5 g with 10 mi of 5M hydrochloric acid under a
reflux condenser for 4 hours, cool, add a mixture of 7 ml
of 5M sodium hydroxide and 7 ml of water and extract with
successive 10-ml quantities of ether untl complete
extraction is effected. Wash the combined ether extracts
with water, filter through anhydrous sodium sulphate and
evaporate the filtrate to dryness. The melting poinz of the
residue, after recrystallisation from petroleum spirit (botling
range, 40° 1o 60°), is about 116°, Appendix V A.

D. Ignite. The residue yields the reactions characteristic
of potassium salts, Appendix VI.

Acidity or alkalinity pH of a 10% w/v solution, 5.5 to
7.5, Appendix V L.

Specific optical rotation In a 1% w/v soluton in a
solution containing 0.2% w/v of dipotassium hydrogen
orthophosphate and 0.8% w/v of potassium dihydrogen
orthophosphate, +217° to +244°, calculated with reference
to the anhydrous substance, Appendix V F.
Iodine-absorbing substances Not more than 3%,

calculated with reference to the anhydrous substance,
when determined by the following method. Dissolve

0.125 g in sufficient mixed phosphate buffer pH 7.0 to
produce 25 mi. To 10 ml add 10 ml of mixed phosphate
buffer pH 4.0 and 10 ml of 0.01m iodine VS and ttrate
immediately with 0.0 1M sodium thiosulphate VS using
starch mucilage, added towards the end of the titration,
as indicator. Repeat the operation without the substance
being examined. The difference between the titrations
represents the amount of iodine-absorbing substances
present. Each ml of 0.01M sodium thiosulphate VS is
equivalent to 0.425 mg of iodine-absorbing substances.

Water Not more than 1.5% w/w, Appendix IX C. Use
1.5g.

Assay Dissolve 0.25 g in sufficient water to produce
500 ml and dilute 10 ml to 100 ml with water. Place two
2-ml aliquots of the resulting solution in separate
stoppered tubes. To one tube add 10 ml of imidazole—
mercury reagent, mix, stopper the tube and immerse in a
water bath at 60° for exactly 25 minutes, swirling
occasionally. Remove from the water bath and cool
rapidly to 20° (solution A). To the second tube add

10 ml of water and mix (solution B). Without delay
measure the absorbances of solutions A and B at the
maximum at 325 nm, Appendix II B, using in the
reference cell a mixture of 2 ml of water and 10 ml of
imidazole—meraumry reagenz for solution A and water for
soludon B. Calculate the content of C;H;gKN,05S
from the difference between the absorbances of solutions
A and B, from the difference obtained by repeating the
operation using phenethicillin potassium BPCRS in place
of the substance being examined and from the declared
content of C;7H;oKN;05S in phenethicillin potassium
BPCRS.

Storage Phenethicillin Potassium should be kept in a
well-closed container.

Labelling The label states (1) the date after which the
material is not intended to be used; (2) the conditions

under which it should be stored.

Preparations

Phenethicillin Capsules / 7? 3 /?f/
Phenethicillin Tablets

Action and use Antbactenal.

Phenindamine Tartrate

l H OH

{_ _COOH
H , HOOC -
O NMe H OH

and enantiomer

C9H;gN,C4HOg 411.5 569-59-5
Definition Phenindamine Tartrate is (RS)-2,3,4,9-
tetrahydro-2-methyl-9-phenyl-1 H-indeno[2,1-c]pyridine
hydrogen (2R,3R)-tartrate. It contains not less than
98.5% and not more than 101.0% of CoH;¢N,C4H¢O6:




http://igm-06 .nlm.nih.g... M-client?10900+detail + 1

lof2

National Library of Medicine: IGM Full Record Screen

AUTHOR:
AUTHOR

The effects of phenindamine tartrate on sleepiness and psychomotor
performance.

Witek TJ Jr; Canestrari DA; Miller RD; Yang JY; Riker DK
Regulatory and Clinical Development, Richardson-Vicks USA (A Procter

AFFILIATION: & Gamble Company), Shelton, Conn.

SOURCE:

J Allergy Clin Immunol 1992 Dec;90(6 Pt 1):953-61

NLM CIT. ID: 93094481
ABSTRACT: Phenindamine, an H1-receptor antagonist that was developed almost 50

el
k Jocy, Jrows! MM’A”E_@%’W
S 5/5/98 12:19 PM

~ years ago, has been associated with both drowsiness and insomnia. Since its

b\ central nervous system profile has not been well characterized, we used a
series of psychomotor tests to conduct two studies. In the first, 12 subjects
received single oral doses of phenindamine (25 mg), diphenhydramine (50
mg), terfenadine (60 mg), or placebo .in a four-way crossover study.
Psychomotor tests included choice reaction time (CRT), tracking, and hand
steadiness (HS). In the second trial, 15 subjects received single oral doses of

phenindamine (25 mg), pseudoephedrine (60 mg), phenindamine and
pseudoephedrine, diphenhydramine (50 mg), or placebo in a five-way
_crossover study. Psychomotor tests included CRTm
divided attention between tracking and reaction time. Introspective
drowsiness was measured in both trials with use of a visual analog scale
(VAS) and the Stanford Sleepiness Scale (SSS). Al assessments were made
before and 1, 3, and S hours after drug administration. In the first trial,
diphenhydramine produced significant impairment relative to placebo (p <
70.05) in CRT, tracking, and HS tasks and higher SSS and VAS scores, with
"“peak effect noted at 3 hours. Phenindamine did not significantly differ from
W In the second trial, diphenhydramine produced
significant impairment relative to placebo (p < 0.05) in CRT, divided
attention, HS, and VAS, and SSS, also peaking at 3 hours. Stanford
Sleepiness Scale scores after phenindamine were greater than placebo at 3

ék\ “hours (p < 0.05) but significantly less than diphenhydramine (p <
-0.05).(ABSTRACT TRUNCATED AT 250 WORDS)

Ao perade]
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PUBLICATION
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LANGUAGE:

REGISTRY
NUMBERS:
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Histamine H1 Antagonists/*PHARMACOLOGY
Psychomotor Performance/*DRUG EFFECTS

Pyridines/*PHARMACOLOGY
Sleep/*DRUG EFFECTS

Adolescence

Adult
Diphenhydramine/PHARMACOLOGY
Ephedrine/PHARMACOLOGY
Human

Middle Age

Time Factors

CLINICAL TRIAL
JOURNAL ARTICLE
RANDOMIZED CONTROLLED TRIAL

Eng

0 (Histamine H1 Antagonists)
0 (Pyridines)

299-42-3 (Ephedrine)

58-73-1 (Diphenhydramine)
82-88-2 (phenindamine)
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=, TITLE: [Various principles of therapeutic tactics in epilepsy patients during
pregnancy]
AUTHOR: Sigidinenko LV
SOURCE: Zh Nevropatol Psikhiatr 1984;84(6):897-9

NLM CIT. ID: 84276611

ABSTRACT: Forty-two epileptics were examined during pregnancy. According to the
severity of the paroxysmal symptomatology, the authors identified three
clinical groups: the first included patients with a therapeutic remission; the
second, those with non-convulsive paroxysms; and the third group
comprised patients with convulsive paroxysms. With due regard for
impairments identified in the blood content of neurotransmitters, the

&\ patients received the multiple modality treatment, which included vitamins

of group "B", potassium orotate, antihistamine drugs, the substitution of

chloracon for phenobarbital and benzonal for diphenylhydantoin sodium;
_at the later stage of pregnancy the patients were given phenindamine
_tartrate. The use of the multiple modality treatment facilitated the cessation
' _of attacks and served as the prevention of epileptic exacerbation in patients

during the gestational and -partal periods.
MAIN MESH Anticonvulsants/*ADMINISTRATION & DOSAGE

SUBJECTS: Epilepsy/BLOOD/*DRUG THERAPY
Neurotransmitters/*BLOOD
B Pregnancy Complications/BLOOD/*DRUG THERAPY
ADDITIONAL  Adult
MESH Drug Therapy, Combination
SUBJECTS: English Abstract
Epinephrine/BLOOD
Female
Histamine/BLOOD
Human
Norepinephrine/BLOOD
Pregnancy
Serotonin/BLOOD
PUBLICATION JOURNAL ARTICLE
TYPES:
LANGUAGE: Rus
REGISTRY 0 (Anticonvulsants)
NUMBERS: = 0 (Neurotransmitters)

50-67-9 (Serotonin)
51-41-2 (Norepinephrine)
51-43-4 (Epinephrine)
51-45-6 (Histamine)

2o0f2 5/5/98 12:24 PM
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AUTHOR: Branch SK; Casy AF; Hussain R; Upton C

AUTHOR School of Pharmacy and Pharmacology, University of Bath, Bath, UK.

AFFILIATION:

SOURCE: J Pharm Pharmacol 1988 Jan;40(1):83-4

NLM CIT. ID: 88214661

ABSTRACT: High-field NMR (13C and 1H) studies of phenindamine are reported
which establish structures of the free base and some of its salts in the
solute condition. The base exists as a mixture of two isomers which
differ in double bond position (9-9a or 4a-9a) while most salts are 9-9a
isomers. The clinically employed tartrate (Thephorin) is exceptional in
being a 4a-9a ene. Salts of both double bond type exist in solution as
mixtures of protonated epimers of variable epimeric ratio, that of the
tartrate in D20 being approximately 1:1.

MAIN MESH Pyridines/*ANALYSIS

SUBJECTS:

ADDITIONAL Chemistry

MESH SUBJECTS: Crystallization
Nuclear Magnetic Resonance
Spectrophotometry, Ultraviolet

PUBLICATION JOURNAL ARTICLE

TYPES:

LANGUAGE: Eng

REGISTRY 0 (Pyridines)

NUMBERS: 82-88-2 (phenindamine)

The structure of phenindamine base and salts in the solute state.

5/5/98 12:22 PM



A. INGREDIENT NAME:

PHENYLTOLOXAMINE DIHYDROGEN CITRATE

B. Chemical Name:

N, N-Dimethyl-2-(Alpha-Phenyl-O-Toloxy)Ethylamine, Dihydrogen Citrate
2-(2-Benzylphenoxy)-NN-dimethyl-ethylamine dihydrogen citrate

C. Common Name:

Rinurel, Pholtex, Aust.-Codipront; Fr.- Biocidan: There are various names from different
countries. See file.

D. Chemical grade or description of the strength, quality, and purity of
the ingredient:

Assay: 99.9%
E. Information about how the ingredient is supplied:

White crystalline powder, odorless, tasteless, crystals from water or methanol

F. Information about recognition of the substance in foreign
pharmacopeias:

G. Bibliography of available safety and efficacy data including peer
reviewed medical literature:

Sunshine, A., Zighelboim, 1., and De Castro, A. Augmentation of acetaminophen
analgesia by the antihistamine phenyltoloxamine. J Clin Pharmacol; 1989: 29(7): 660-
664.

Falliers, C. J., Redding, M. A, and Katsampes, C.P. Inhibition of cutaneous and mucosa
allergy with phenyltoloxamine. Ann Allergy, 1978; 41(3): 140-144.
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H. Information about dosage forms used:

Expectorant
Suspension
Tablet

I. Information about strength:
25-50mg - 3-4 times daily

J. Information about route of administration:
Orally

K. Stability data:

Melts at about 138-140° centigrade
Stable
L. Formulations:

M. Miscellaneous Information:

Page -2-
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- CERTIFICATE OF ANALYSIS =+ 166!
Product : PHENYLTOLOXAMINE DIHYDROGEN CITRATE US?
Quantity : § kgs net
- Batch No. 7083
Appearance : white crystalline powder
Idontification (A,B) : conform
Melting point d 141,4 deg. C
Loss on drying : 0,12 %
Residue on ignition : 0,018 %
u.v. : clear solution
G.C. : 99,5 %
“19 ﬁEEEV F 99,9 %
The abeove product wonforms to the requirementq ©of the USP.
N
) T 50~-PHARM GmbH
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QUALITY CONTROL REPORT

CHEMICAL NAME:PHENYLTOLOXAMINE DIHYDROGEN CITRATE

MANUFACTURE LOT NO.:

PHYSICAL TEST
SPECIFICATION TEST STANDARD:USP__/NF__/ MERCK*/BP__/COMPANY SPECS.__

1) DESCRIPTION: .
WHITE CRYSTALLINE POWDER; ODORLESS; TASTELESS, CRYSTALS FROM WATER

SR _METHANOL.

2) SOLUBILITY:
SOLUBLE IN WATER.

3)MELTING POINT:
MELTS AT ABOUT 138-140 degree centigrade F;\

4) SPECIFIC GRAVITY.:

5) IDENTIFICATION. :

PASSES.: FAILS.:
COMMENTS. :

ANALYST SIGNATURE. : DATE. :
PREPACK TEST.: DATE. : INITIAL.:
RETEST. : DATE. : INITIAL.:
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IDENTIFICATION

PRODUCT #: P8404 NAME: PHENYLTOLOXAMINE CITRATE

CAS # 1176-08-5

MF: C17H2IN101
SYNONYMS

N,N-DIMETHYL-2-(ALPHA-PHENYL-O-TOLOXY)ETHYLAMINE DIHYDROGEN
CITRATE *

PHENYLTOLOXAMINE DIHYDROGEN CITRATE * PRN *
TOXICITY HAZARDS
RTECS NO: KR6650000

ETHYLAMINE, N,N-DIMETHYL-2-((ALPHA-PHENYL-O-TOLYL)OXY)-, CITRATE
(1.1)

TOXICITY DATA |
ORL-RAT LD50:1472 MG/KG TXAPA9 1,42,59
IPR-MUS LD50:246 MG/KG JAPMAS 42,587,53

REVIEWS, STANDARDS, AND REGULATIONS

NOHS 1974: HZD 80480; NIS 3; TNF 517; NOS 9; TNE 4176

NOES 1983: HZD 80480; NIS 2, TNF 41; NOS 8; TNE 1225; TFE 406

EPA TSCA CHEMICAL INVENTORY, JUNE 1990

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES
(RTECS)

DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE
INFORMATION,
HEALTH HAZARD DATA -cmmeemmmmmmenv

ACUTE EFFECTS
HARMFUL IF SWALLOWED.
EXPOSURE CAN CAUSE:
NAUSEA, DIZZINESS AND HEADACHE
LIGHT-HEADEDNESS, VOMITING, SEDATION.
THE TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY
INVESTIGATED.
FIRST AID
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS
CONSCIOUS.
CALL A PHYSICIAN.
IN CASE OF SKIN CONTACT, FLUSH WITH COPIOUS AMOUNTS OF WATER

FOR AT LEAST 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND

SHOES. CALL A PHYSICIAN.

IF INHALED, REMOVE TO FRESH AIR. [F BREATHING BECOMES DIFFICULT,
CALL A PHYSICIAN.

IN CASE OF CONTACT WITH EYES, FLUSH WITH COPIOUS AMOUNTS OF WATER

FOR AT LEAST 15 MINUTES. ASSURE ADEQUATE FLUSHING BY SEPARATING



)

THE EYELIDS WITH FINGERS. CALL A PHYSICIAN.
PHYSICAL DATA
MELTING PT: 138 TO 140'C
SOLUBILITY: METHANOL-SOLUBLE
APPEARANCE AND ODOR
WHITE CRYSTALLINE POWDER.
------------ FIRE AND EXPLOSION HAZARD DATA -----------
EXTINGUISHING MEDIA
CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.
SPECIAL FIREFIGHTING PROCEDURES
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING
TO
PREVENT CONTACT WITH SKIN AND EYES.
UNUSUAL FIRE AND EXPLOSIONS HAZARDS
EMITS TOXIC FUMES UNDER FIRE CONDITIONS.
REACTIVITY DATA

STABILITY

STABLE.
HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS

TOXIC FUMES OF:

CARBON MONOXIDE, CARBON DIOXIDE

NITROGEN OXIDES
HAZARDOUS POLYMERIZATION

WILL NOT OCCUR.

--------------- SPILL OR LEAK PROCEDURES -------=-s---

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED

WEAR RESPIRATOR, CHEMICAL SAFETY GOGGLES, RUBBER BOOTS AND
HEAVY

RUBBER GLOVES.

SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.

AVOID RAISING DUST.

VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS
COMPLETE.
WASTE DISPOSAL METHOD

DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN
INA

CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.

OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS.
--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE ---
NIOSH/MSHA-APPROVED RESPIRATOR.
MECHANICAL EXHAUST REQUIRED.
COMPATIBLE CHEMICAL-RESISTANT GLOVES.
CHEMICAL SAFETY GOGGLES.



HARMFUL IF SWALLOWED.
WEAR SUITABLE PROTECTIVE CLOTHING.
THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT

PURPORT TO BE
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA ALDRICH SHALL

NOT BE

HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM
CONTACT WITH THE

ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR
ADDITIONAL

TERMS AND CONDITIONS OF SALE



! yses and Administration
. Oxatomide, a piperazine derivative, is an antihista-
. mine that has also been reported to have mast-cell
qabilising properties.
psatomide is used for the symptomatic relief of hy-
" sensitivity reactions including urticaria (see
.31), and rhinitis and conjunctivitis (see p.430).
Oxatornide is given by mouth as the anhydrous sub-
stance or as the monohydrate. The dose of anhy-
drous oxatomide is 30 to 60 mg twice a day; a dose
of 30 mg twice daily is recommended for the elder-
ly. Oxatomide should be administered with caution
in patients with hepatic impairment but the manu-
facturer suggests that if treatment is required pa-
tients should start with half the usual dose. Children
aged 6 to 14 years may be given 15 to 30 mg twice

aday.

References.

1. Anonymous. Ox
Bull 1983; 21: 35-6.

2 Richards DM, er al. Oxatomide: a review of its pharmacody-

namic properties and therapeutic efficacy. Drugs 1984; 27:

210-31.

Preparations

Names of preparations are listed below; details are given in Part 3.
Proprietary Preparations

Ausz.: Tinset; Beig.. Tinset; Fr. Tinset; Ger. Tinset; Jtal.: Tinset;
Neth.: Tinset; S.Afr.: Tinset; Spain: Atoxan; Cobiona; Oxleti; Tan-
al: Switz.: Tinset; UK: Tinsett,

ide-—a new H;- Drug Ther

Oxomemazine isip

Oxomemazine (rINN). :

© RP4847; Trimeprazine $5-Dioxide. |0-(3-Dimethylamino-2-
methyloropyl}phenothiazine 5,5-dioxide.

CygHyaN; 0,5 = 330.5.

CAS — 3689-50-7.

{ Oxomemazine Hydrochloride (51525
o Dxomemazine Hydrochloride (rINNM).

T HyNR 0,5, HCI = 366.9.

|~ 4784-40-1.

Oxomemazine, a phenothiazine derivative, is an an-
Athistamine used for the symptomatic relief of hy-

" persensitivity reactions (see p.430) and in pruritic
> skin disorders (see p.432). It is also an ingredient of
-eompound preparations for the symptomatic treat-
ment of coughs and the common cold (see p.432).

1 is given by mouth in doses equivalent to 10 to

40 mg of oxomemazine daily. Oxomemazine may
- ‘tls0 be administered by the rectal route. Ox-
4 Omemazine hydrochloride has been used similarly
5%, mouth,

.. Preparations

" of preparations are listed below; details are given in Part 3.

Proprietary Preparations

Belg.. Doxergan; Fr.: Doxergant; Neth.: Doxergan.

pix m"“!ndlent preparations. Aust.: Aplexil; Belg.: Recto-

|; Toplexil; Fr; Rectoplexil; Toplexil; Ger.: Aplexil: Neth.:
: Switz.. Toplexil.

)

Adverse Effects, Treatment, and Pracay.
tions

As for antihistamines in general (see p.+X™

Unlike most other antihistamines pheitciamme 1.
trate may have a stimulant effect; to aVo1S mhe unaj.
bility of insomnia patients may be advisad 10 ke
the last dose of the day before 4 p.m.

Uses and Administration

Phenindamine, a piperidine derivative. is an antilys.
tamnine, however it may be mildly stimuitnang, i 1y
used as the tartrate for the symptomatic =%t of hy-
persensitivity reactions including urteaia gy
p431), and rhinitis (see p.430), and as an mavediern
of compound preparations for coughs am: :he oy, .
mon cold (see p.432).

Phenindamine tartrate is given in dosex of 2§y,
50 mg up to three times daily. Children ovee o yeyyy
of age have been given up to 75 mg dailx wn diviy |
doses.

Preparations

Names of preparations are listed below; details are grsewn i 1%
Official Preparations

BP 1993: Phenindamine Tablets.

Proprietary Preparations

UK: Thephorin; {/SA: Nolahist.

Multi-ingredient preparations. Ger.: Flupram: oy,
Nolamine; P-V-Tussin. .

———

Pheniramine (4

Pheniramine (BAN, rANN).

Propnenpyridamine. ~ NN-Dimethyi-3-phenyi-. 3 Pyriiyl)
propylamine.

CigHyoNy = 2403,

CAS — 86-21-5.

Pheniramine Aminosalicylate (100151
Pherramine p-Aminosalicylate; Pheniramine 3-.Amuynq).
cylate; Pheniramine Para-aminosalicylate. Pheniramize 4 4y
no-2-hydroxybenzoate.

CigHoN2 C/HNO; = 39355,

CAS — 3269-83-8.

Pheniramine Maleate (si54¢)

Pheniramine Maleate (BANM, USAN, rfiNNM).

Pheniraminium Maleate; Prophenpyridamine Maeura i,
niramine hydrogen maleate.
CieHaN2. CiH Oy = 356.4.
CAS — 132-20-7.
Pharmacopoeias. In Befg. and 8¢.
A white or almost white crystalline powder; odoutitea w with
a slight odour. M.p. 106° to 109°. Freely soluble ia w.atey,
alcobol, and in chloroform; very slightly soluble s Mhwy, A
lI_‘i;‘soluu'on in water has a pH of 4.5 to 5.5. Prwaewt fyun
ight.

Adverse Effects, Treatment, and Pyecay.
tions
As for antihistamines in general, p.427.

Abuse. References to the abuse of pheniramine 5\ sy,
. Jones IH. er al. Pheniramine as an hallucinogen. Mew, ./
1973: 1: 382-6.

Csillag ER, Landauer AA. Alleggd hallucino;cnlt RN Ny

o -

———

_,Phenindamine Tartrate @isiw

. Presindamine Tartrate (BANM, USAN, fNNM).
ﬁdamine Acid Tartrate; Phenindamini Tartras; Phenin-
. nium Tartrate. 1,2,3,4-Tetrahydro-2-methyl-9-phenyl-2-

Wafuorene hydrogen tartrate; 2,3.4,9-Tetrahydro-2-methyi-

. :“*nv\-\mndeno[z.l-c]pyn'dine hydrogen tartrate.
- M GN CHO, = 411.5.

~ 82-88-2 (phenindomine); 569-59-5 (phenindam-
¢ lartrate),

™acopoeias. In Br.

-*hite o almost white, odourless or almost odourless, volu-
a lehPOWder' Sparingly soluble in water; slightly soluble
: ol; practically insoluble in chloroform and ether. A
*H..‘Oluuon in water has a pH of 3.4 to 3.9. Protect from

toxic dose of an anti prep Mew ) yae
1973; 1: 6534,

. Buckley NA, ef al. Pheniramine—a much abused drug. \pa¢ 7
Aust 1994, 160: 188-92. ’

w

Pharmacokinetics

The pharmacokinetics of pheniramine and its metaN\ahye \.
desmethylpheniramine and N-didesmethylpheniram. as wyre
investigated in 6 healthy subjects.' After oral admu:ati
of pheniramine aminosalicylate, peak-plasma phean mine
concentrations were reached in | to 2.5 hours. The rinngg
half-life ranged between 8 and |7 hours after intraveaww, it
ministration {pheniramine maleate} and 16 and {9 S~ atter
oral administration. The total recovery of phenirarsiias wy up.
changed drug and metabolites from the urine was =X ny gy,
of the intravenous dose and 70 to 83% of the oral dowa
1. Wiste PU, er al. Pharmacokinetics of pheniramine Law ™ aug
metabolites in healthy subjects after oral and intravenven al
munistration. Int J Clin Pharmacol Ther Toxicol 1935, 23X
62.

x'ymbm t denotes a preparation no longer actively marketed

Mequitazine/Phenyltoloxamine Citrate 449

Uses and Administration

Pheniramine, an alkylamine derivative, is an antihis-
tamine with antimuscarinic and central sedative
properties.

It is used as the maleate or aminosalicylate for the
symptomatic relief of hypersensitivity reactions in-
cluding urticaria and angioedema (see p.431), rhini-
tis and conjunctivitis (see p.430), and in pruritic skin
disorders (see p.432), It has also been used for its
antiemetic properties in the prevention and control
of motion sickness (see p.432). Pheniramine
maleate is used as an ingredient of compound prep-
arations for the symptomatic treatment of coughs
and the common cold (see p.432).

Pheniramine maleate is given by mouth in a dose of
22.5 to 30 mg two or three times daily, or more com-
monly, in sustained-release preparations in doses of
75 mg once or twice daily or 150 mg at night. Phe-
niramine maleate is also used in combination with a
decongestant in eye and nasal preparations. In some
countries pheniramine maleate has been adminis-
tered parenterally.

Usual doses of the aminosalicylate are 25 to 50 mg
two or three times daily by mouth.

The hydrochloride and the tannate have also been
used.

Preparations

Names of preparations are listed below:; details are given in Part 3.
Proprietary Preparations

Aust.: Avil; Austral.: Aller-Gt; Avil; Avilettes; Fenamine; Belg.:
Avil; Eire: Daneral SA; Ger.: Avil; Avileuent; Jral.. Inhiston;
S.Afr.: Avil; UK: Daneral SA.

Multi-ingredient preparations. Aust.: Neo Citran; Austral..
Avil; Avil Decongestant; Triominict; Belg.- Naphcon-A; Triamin-
iet; Canad.: Ak-Vernacont; Caldomine-DH1; Contac Night-Time
Hot Drinkt; Diorouge; Dristan; Naphcon-A; Opcon-A; Pulmor-
phan; Pulmorphan Pediatrique; Robitussin AC; Robitussin with
Codeine; Tantacol; Triaminic; Triaminic Expectorant; Triaminic
Expectorant DH; Triaminic-DM Expectorant; Triaminicin; Tri-
aminicin with Codeinei; Triaminicol DM; Trisulfaminic; Tussa-
minic C; Ty inic DH; Eire: Triominic; Fr.: Fébrispir; Fervex;
Triaminic; Triawssict; Ger.: Cosavilt; Konjunktival Thilo; Potan-
alt; Triaminict; /ral.; Medramil; Senodin-AN; Tetramil; Triamin-
ic: Triaminicflu; Triaminicolt; SAfr: Allertac; Calasthetic; Coff-
Up: Degoran; Triami; Triaminic; Spain: Regresin Hemorroidalt;
Rynatant; Triominic; Switz.: Neo Citran; Triaminict; UK: Trio-
minic; USA: AK-Con-A; Dristan Nasal Spray; Fiogesict; Nafazair
A; Naphazole-A; Naphazoline Plus; Naphcon-A; Naphoptic-A:
Opcon-A; Poly-Histine; Poly-Histine-D: Rolatuss with Hydroco-
done; Ru-Tuss with Hydrocodone; Scot-Tussin Original 5-Action;
§-T Forte; Statuss Green; Triaminic Expectorant DH; Triaminic
Oral Infant; Tussirex.

/} Phenyltoloxamine Citrate iss)

enyltoloxamine Citrate (BANM, iINNM).
C-5581H (phenyitoloxamine), Phenyitolyloxamine Citrate;
PRN (phenyttoloxamine). 2-(2-Benzylphenoxy)-NN-dimethyl-
ethylamine dihydrogen citrate.
CH NO.CHgO7 = 447.5.
CAS — 92-12-6 {phenyltoloxamine); |176-08-5 (phenyl-
toloxamine citrate).

Phenyltoloxamine citrate is an ethanolamine deriva-
tive with the actions and uses of antihistamines (see
p.427). Tt is usually given by mouth in combination
preparations with a decongestant or analgesic. Phe-
nyltoloxamine citrate has been used in nasal prepa-
rations. Phenyltoloxamine polistirex has also been
administered by mouth.

Preparations

Names of preparations are listed befow; details are given in Part 3.
Proprietary Preparations

Muiti-ingredient preparations. Aust.: Codipront; Codipront
cum Expectorans; Auszral.: Sinutgb with Codeine; Belg.. Sinutab;
Canad.: Ommi-Tuss; Sinutab SA; Tussionex; Fr: Biocidan; Né-
tux; Rinurel; Rinutan; Ger.: Codipront; Codipront curn Expecto-
ranst; ergo sanol spezial; Naldecolt: [tal.: Codipront; S.Afr.:
Adco-Sinal Co; Decon; Pholtex; Sinusiop; Sinustop with Codeine;
Sinutab; Sinutab with Codeine; Suncodin; Spain: Codipront;
Switz.: Codipront; Codipront cum Expectorans; Ergosanol spécial;
UK: Pholtext; Rinurelt; Sinutab Nightime; USA: Aceta-Gesic:
Biotabt; Comhist LA; Decongestabs; Decong ; Decongest-
ant SR; Kutrase; Lobac; Magsal; Major-gesic; Medatussin Plust;
Menoplex: Mobigesic; Momentum; Myogesic; Naldec Pediatrict,
Naldecon; Nalgest; New Decongestant Pediatric; Norel Plus; Par
Decont; Percogesic; Phena-Chiort; Phenyigesic: Poly-Histine:




eliminated intact, should not be prescribed in patients
with Crohn’s disease or other intestinal disease in which
strictures may form.— J. L. Shaffer er al. (letter), Lan-
cet, 1980, 2, 487.

Other Proprietary Names

Acovil, Acoviletas (both Spain}, Avil (aminosalicylate
and/or maleate) (Austral., Belg., Ger., Neth., S.Afr.);
Aviletten (aminosalicylate) (Ger.); Avilettes (amin-
asalicylate} (Ausiral.}; Fenamine (aminosalicylate and/for
maleate) (Austral.); Inhiston (l1al.}.

A preparation containing pheniramine tannate was
formerly marketed in Great Britain under the proprie-
tary name Rynabond (Fisons).

.ine Maleate (B.P.). Pheniraminium
henpyridamine Maleate. NN-Dime-
- y|.3-(2-pyn'dyl)propylamine hydrogen

20, H, 0, =356.4.
. 86-21-5  (pheniramine); 132-20-7

»ias. In Br.

almost white crystalline powder with
aminc-like odour. M.p. 106° to 109°.
i 0.3 of water, 1 in 2.5 of alcohol, and
chloroform; very slightly soluble in

solution in water has a pH of 4.5 to
l”in airtight containers. Protect from 61551

p: Phenyitoloxamine Citrate. C 5581; Phenyl-

., ects. As for the antihistamines in tolyloxamine Citrate; PRN. 2-(2-Benzylphenoxy)-NN-
¢ 1204 dimethylethylamine dihydrogen citrate.

i inosalicylate in doses exceedin Ci7HyNO.CeH 0, =447.5.

; minos . .
- h;T]cucainatory cf%'ec,s followed by cxhausg CAS — 92-12-6 (phenyltoloxamine); 11 76-08.-5 {citrate).
side-effects were cramps, dilated pupils, Phenyltoloxamine citrate is an ethanolamine derivative
priz, and incoordination. In | patient the with the properties and uses of the antihistamines (see
ed clouded for several days.— I. H. Jones . p.1294). It is a structural isomer of diphenhydramine
), Aust., 1973, 1. 382, T {(sce p.1311). It has been given in doses of 25 to 50 mg
of transient toxic psychosis in 2 young men T‘hree or four times daily. ———
n between 0.5 and 1g of pheniraminey/ f5,co Mention of the abuse of a cough mixture con-
ylate.— E. R. Csillag and A. A. Landauer, taining hydrocodone with phenyltoloxamine.— Y. J.

w1973, /. 653. Berry (letter), New Engl. J. Med., 1976, 295, 286.

‘Hallucinatory effects lasting for 2 days and . . -
ere reported in a child who took 750 to Proprietary l.’repa‘ntmfls . .
k niramine maleate.— 1. H. Jones et al., Phenyitoloxamine citrate ic an ingredient of Rinurel, see
f&_ 1973, 1, 382, ) under Phenylpropanolamine Hydrochloride, p-26.
‘amd the neonate. For studies on the adverse Phenyhgloxamine is an ingredient of Pﬁ:]_;_c}: see under
pheniramine and other antihistamines during Pholcodine, p.1260. N

e p.1294,
_'o( Adverse Effects. As for the anti-
g in general, p.1294,
R Studies in vitro indicated the pheniramine is
‘Mwrbed by activated charcoal.— J

6156-y

e ) Piprinhydrinate. The diphcnylpyralinc.salt of 8-chlo-
“_Clm. Toxicol., 1978, 12, 523. rotheophylline; 4-Benzhydryloxy-1-methylpiperidine sait
A ‘comment that pheniramine is associated of 8-chlorotheophylline.

arrhythmias in overdosage and that electro-  CpH 3 CINGO;=496.0.

ic monitoring may be necessary.— D. CAS — 606-90-6.

: y . W,
¥, Med. J. Aust., 1976, 2, 212 See also J. ™ f = . .
Biter), ibid., 1, 895. The use of tacrine in a Piprinhydrinate is dxfphenylpyralmc theoclate and has the
“pheniramine overdosage.— G. Mendelson general properties of diphenylpyraline hydrochloride (see

p.1312). It has been given in doses of 3 to 9 mg up to

2, 110,
- s . . thrice daily.
As for t tihist es eneral,
B, As for he antihistamines in gener: Proprietary Names

Colton (Byk Liprandi, Arg); Kolton (sec also under

Fate. As for the antihistamines in Diphenylpyraline Hydrochloride) (Promonta, Belg.; Pro-
295.

) ) monta, Ger.).
), 22.6% of an administered dose of phen-

o _excreted unchanged in the urine. Under

’1‘; dosage with 37 mg of pheniramine

B3% was excreted unchanged, 26.1% as N- 6157-i
bylpheniramine, 0.5% as N-desdimethylphe- 7

g about 49% was unaccounted for.— P.
el al., J. pharm. Sci., 1968, 57, 621.

Riramine is an alkylamine derivative

Pizotifen Malate. Pizotyline Malate; BC-105
(base). 9,10-Dihydro-4-(1-methyl-4-piper- :

. idvli _4H- 2 .
ahoperties and uses of the antihistamines ‘cni]lg;:il:ggtf\l :;’;:?e“'s]cyd()hwm“ 2 b]thioph-
9. It is less potent than promethazine, CyoHiy;NS.C,H,O; ' 29s. .

durati ti it L
M sedatg " OF action. and generally oo 5574966 (pizotifen).

maleate has been given in doses of Pizotifen malate 145 mg is approximately ‘equi-
Mg thrice daily but sustained-release valent to 100 mg of pizotifen.

are more commonly used in doses of 7 "
" . . s .- Adverse Effects, Treatment, and Precautions. As
?r twice cl;uly or 150 mg at night if for the antihistamines in general, p.1294.
{ncreased appetite and weight gain may occur.
A review of the actions and uses of pizotifen. Tolerance
to.alcobol could be lowered by pizotifen. The effects of
tranquillisers, sedatives, and some tricyclic anti-
depressants could be enhanced. It should not be given
with monoamine oxidase inhibitors. Because of its struc-
tural similarity to tricyclic antidepressants it might
antagonise the adrenergic neurone blockade induced by
some antihypertensive agents.— T. M. Speight and G.
S. Avery, Drugs, 1972, 3, 159.
Of 47 patients with severe migraine given pizotifen | to
2 mg daily adverse effects were recorded in 22 patients.
These reactions included weight increase (15), muscle
pain or cramps (3), heavy legs or restless legs (3), fluid
retention (3), drowsiness (2), more frequent milder
headaches (2), facial flushing (1), reduced libido (1),

children given up to three times

roer 1 oyear of age 7.5 mg, | to 5 years

P&, 6 years and over 15 to 22.5 mg.

"* 15 also administered as the amin-
.. {CigHyoN,,C;H,NO; = 393.5) in

22 of 25 10 50 mg thrice daily. It has

g ven as the tannate.

1 Preparations

T;:le‘g (Hoechst, UK). Sus;ained-:‘,t;lcase
ntainin: i i c .

.«2 hblcu dailgy' phcmrammc maleat mg.

fisk of intestinal obstruction, sustained-

WIlions such as Daneral-SA, where the

“In transit, but the matrix ghost is often

Methdilazine/Pizotifen 1317

exacerbation of epilepsy (1), and dreaming (2). Adverse
cffects necessitating withdrawal from the study occurred
in I patients. Advantageous effects were mood eleva-
tion in 3 and increased aleriness in 6.— K. M. S. Peet,
Curr. med. Res. Opinion, 1977, 5, 192.

Uses. Pizotifen malate has the properties of the
antihistamines (see p.1295). It also has pro-
nounced antiserotonin, antitryptamine, and weak
anticholinergic properties.

Pizotifen malate is used for the prophylaxis of
migranous headache. The usual dose is the equi-
valent of 500 ug of pizotifen thrice daily; some
patients may be controlled on 500 ug daily; up to
6 mg daily has been given. It has been recom-
mended that treatment should commence with
500 ug daily increased gradually over the follow-
ing 5 days.

Reviews and comments on the action and uses of pizo-
tifen.— T. M. Speight and G. S. Avery, Drugs, 1972, 3,
159; M. Anthony and J. W. Lance, ibid., 153; Drug &
Ther. Bull., 1976, 14, 29.

The use of pizotifen in 3 patients 10 prevent or reduce
the side-effects following calcitonin injections.— A. J.
Crisp (letter), Lancer, 1981, [, 775.

Appetite stimulation. In 2 double-blind study in 40
paticnts with tuberculosis the mean weekly weight gain
in those given pizotifen 500 ug thrice daily for 4 weeks
was 890 g compared with 230g for those given
glaccbo.— A. Tsougranis, Curr. ther. Res., 1972, 14,
72.

Carcinoid syndrome. Pizotifen was found to stop diar-
rhoea and facial flushing in a patient with malignant
carcinoid syndrome, the excision of whose primary
tumour was followed by regression of metastatic lesions.

hlorpromazine, methysergide, and cyproheptadine were
ineffective.— S. C. Loong et al., Med. J. Aust., 1968, 2,
845.

Carotodynia. A favourable report of the use of pizotifen
in the treatment of 4 patients with carotodynia, a form
of vascular neck and face pain— T. J. Murray, Can.
med. Ass. J., 1979, 120, 441,

Cluster headache. Patients with cluster headache who
did not respond to ergotamine might be relicved by met-
hysergide 3 to 6 mg daily or by pizotifen 1.5 to 3 mg
dailyi for the duration of the bout.— Br. med. J., 1975,
4, 425.

Further references.— K. Ekbom, Acta nmeurol. scand.
1969, 45, 601.

Cushing’s disease. Administration of pizotifen 500 ug
thrice daily for 2 to 7 months had a beneficial effect in
4 of 5 women with Cushing's discase, without serious
side-effects. On stopping pizotifen onc women remained
in remission for 10 months before relapsing, another
rela 2 months after stopping, and 2 were still in
remission 3 and 6 months respectively after withdrawal
of pizatifen. One patient’s weight increased by about
4 kg after 7 months of therapy. In patients being pre-
pared for surgery or in those in whom other forms of
therapy have failed, pizotifen may have a place.— A.
Kasperlik-Zaluska er al. (letter), Lancet, 1980, !, 490.

Depression. A double-blind study involving 20 patients
with minor to moderate depression indicated that pizo-
tifen certain antidepressant properties.— J. E.
Standal, Acta psychiai. scand., 1977, 56, 276.

Further references.— W. V. Krumholz et al., Curr.
ther. Res., 1968, 10, 342.

Migraine. Of 26 patients suffering from severe attacks
of migraine (classical migraine in 25) treated for 8
weeks in a double-blind crossover trial with placebo or
pizotifen in doses increased up to 1 mg thrice daily (in
addition to any existing medication), 9 obtained com-
plete relief or a reduction of at least one-half in the
number of their attacks. Ten patients noted increased
appetite, 6 a change of mood, and 5 experienced depres-
sion when active treatment ceased. Other side-effects
were tiredness (5), facial flushing (1), and increased
vomiting (1).— R. C. Hughes and J. B. Foster, Curr.
ther. Res., 1971, 13, 63. Sec also J. B. Foster, ibid.,
1976, 19, 66.

Further references.— F. Sicuteri et al, Int. Archs
Allergy appl. Immun., 1967, 31, 78; J. W. Lance and
M. Anthony, Med. J. Aust., 1968, !, 54; Q. Sjaastad
and P. Stensrud, Acta neurol. scand., 1969, 45, 594; J.
W. Lance et al., Br. med. J., 1970, 2, 327 J. Schaer,
Headache, 1970, 10, 67, B. Anselmi, Schweiz. med.
Wschr., 1972, 102, 487; A. J. Krakowski and R.
Engisch, Psychosomatics, 1973, 14, 302; J. D. Carroll
and W. P. Maclay, Curr. med. Res. Opinion, 1975, 3,
68; E. R. Lawrence er al., Headache, 1977, 17, 109; K.
W. G. Heathfield er al., Practitioner, 1977, 218, 428; K.
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Augmentation of acetaminophen analgesia by the antihistamine

phenyltoloxamine.
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SOURCE: J Clin Pharmacol 1989 Jul;29(7):660-4
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ABSTRACT: A double-blind, placebo-controlled, parallel-group study was MM
— compare the analgesic activity of the combination of 650 mg _
’ é acetaminophen plus 60 mg phenyltoloxamine citrate with that of 650 mg

.acetaminophen alone. Two hundred female inpatients who had severe pain
associated with a recent episiotomy procedure were randomly assigned to
receive a single dose of one of the two active treatments or a placebo.
Analgesia was assessed over a 6-hour period. Treatments were compared
on the basis of standard subjective scales for pain intensity and relief, a
number of derived variables based on these data and two global measures.
For essentially all measures, the two active treatments were significantly
superior to the placebo control.. mbination was significantly superior
to acetaminophen alone for all analgesic measures including SPID,
TOTAL, and global ratings. The results of this study demonstrate that 60
mg phenyltoloxamine produces significant augmentation of the analgesic
activity of 650 mg acetaminophen in postepisiotomy pain.
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NOTICE
THIS MATERIAL MAY BE PROTECTED BY

PHARMACOKINETICS

Augmentation of Acetaminophen

Analgesia by the Antihistamine
Phenyltoloxamine

Abraham Sunshine,* MD, Itic Zighelboim, MD, Ana De Castro, RN,

James V. Sorrentino, PhD, Douglas S. Smith, PhD, Robert D. Bartizek, MS,

and Nancy Z. Olson, MPS

A double-blind, placebo-controlled, parallel-group study was performed to compare the
analgesic activity of the combination of 650 mg acetaminophen plus 60 mg phenyltolox-
amine citrate with that of 650 mg acetaminophen alone. Two hundred femnale inpatients
who had severe pain associated with a recenl episiotomy procedure were randomly
assigned to receive a single dose of one of the two aclive treatinenls or a placebo.
Analgesio wos assessed over a 6-hour period. Treatments were compared on the basis of
standard subjective scales for pain intensity and relief, a number of derived variables
based on these data and two global measures.

For essentially oll measures, the two active treatments were significantly superior to
the placebo control. The combination was significantly superior to acetaminophen alone
for all analgesic measures including SPID, TOTAL, and global ratings. The results of this
study demonstrate that 66 mg phenyltoloxamine produces significant augmentation of

the analgesic activity of 650 mg acetaminophen in postepisiotomy pain.

ntihistaminics, in addition to their traditional

uses, are becoming recognized for their analge-
sic or analgesic adjuvant effects. Animal data indi-
cate that certain antihistamines show analgesic ac-
tivity and others do not.! Many mechanisms have
been proposed. It may well be that more than one
mechanism of action exists for the antihistamines.
Evidence in the literature suggests that histamines
play a role in both inflammatory and vascular pain,
which may explain why some antihistaminic drugs
exert analgesic effects alone or in combination.? In
clinical studies antihistamines such as diphenhy-
dramine.® hydroxyzine,* orphenadrine,® and pyril-

From New York University Medlcal Center, New York (Dr. Sunshine),
Hospital Maternidad Concepcion Palacios, Caracas, Venezuela (Dr.
Zighelboim and Ms, De Castro); Richardson-Vicks Inc., Shelton, Con-
necticut (Drs. Sorrentino, Smith and Mr. Bartizek); and Abraham Sun.
shine, M.0., P.C., New York, NY (Ms, Olson), Supported in part by a
grant from Richardson-Vicks, Inc., Shelton Connecticut. Presented at
tha 1987 Annual Meeting of the American College of Clinical Pharma-
calogy, October 15-16, 1987, Philadelphia, Pennsylvania. Address for
reprints: Abraham Sunshine, MD, PC, 907 Fifth Avenue, New York, NY
10021.

* Fellow, American College of Clinical Pharmacology.

660 e J Ciln Pharmacol 1989;29:660-664

amine® have been reported to produce analgesia
when tested alone. Analgesic adjuvant effects of sev-
eral antihistamines demonstrating the analgesic su-
periority of the combination over each drug alone
have also been reported: orphenadrine + acetamino-
phen.” hydroxyzine + morphine.® meperidine + hy-
droxyzine® and phenyltoloxamine + acetamino.
phen.“"“

Antihistaminics may act as analgesics via sub-
stance P, prostaglandin, bradykinin or cyclic nu-
cleotides. Substance P is a potent histamine liberator
and the vasodilation induced by substance P in the
rat hind paw has been shown to be inhibited to
about 50% by antihistaminics.! The release of bra-
dykinin and prostaglandin, two agents important in
the induction of inflammatory pain, is partially me-
diated by histamine.? Another possible pathway for
antihistamine analgesia may be related to the acti-
vation of cyclic nucleotides which have recently
been shown to act as CNS regulators of analgesia.!

Phenyltoloxamine is an ethanolamine-type H,
histamine antagonist. The results with phenyltolox-
amine as an analgesic have been equivocal. [n clini-
cal studies involving tension headache and muscu-
loskeletal pain associated with anxiety phenyltolox-
amine was shown to have analgesic-adjuvant effects

aana
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ACETAMINOPHEN ANALGESIA AUGMENTATION

TABLE |

Distribution of Selectad Patient Characteristics

Acctaminophen

Acetaminophen 650 mg/

Characteristic Placebo 650 mg Phenyltoloxamine 60 mg
Total Patients 50 75 75
Mean Weight (ib) 1344 1314 1319
Mean Height (in) 61.9 61.8 61.7
Mean Age (yr) 25.7 25.8 25.0
Ambulatory Status

Semi 0 1 2

Fully 50 74 73
Days Postpartum

<] 35 55 53

1 13 17 22

2 2 2 0

>2 0 1 0

when combined with acetaminophen.!®!' However, Medications

in postsurgical dental pain, phenyltoloxamine did
not appear to augment the analgesic effect of acet-
aminophen.'*'® This clinical trial was undertaken to
determine the relative analgesic efficacy of orally
administered acetaminophen alone compared with
acetaminophen in combination with phenyltolox-
amine citrate and placebo in the treatment of pa-
=—*~nts with severe postepisiotomy pain.

METHODS
Subjects

This study was conducted in Caracas, Venezuela at
the Hospital Maternidad Concepcion Palacios and
used a double-blind, parallel groups. single-dose de-
sign. The protocol was approved by the hospital's
Institutional Review Board. The study subjects were
selected from a population of multiparous postpar-
tum inpatients with severe postepisiolomy pain who
could tolerate oral medication. Patients who were 18
years or older, able to communicate meaningfully
with the nurse-obsesrver and who gave written in-
formed consent to participate in the study were con-
sidered. Patients with known allergic sensitivities to
any of the test medications were excluded from the
study, as were patients with active peptic ulcer dis-
ease, gastrointestinal disease, or other complicating
illness. Patients with diabetes not controlled by es-
tablished therapy, and those with a history of drug
abuse or alcoholism were also excluded. In addition,
patients were not eligible if they had taken any
anti-inflammatory, tranquilizing, psychotropic or
analgesic medication within four hours of the test

_Mmedication that could confound quantitating post-

“irtum analgesia.

PHARMACOKINETICS

R
@\‘
.
o~

All medications were identical in appearance. Pa-
tients were randomly assigned to receive either pla-
cebo, acetaminophen 650 mg, or the combination of
acetaminophen 650 mg plus phenyltoloxamine cit-
rate 60 mg as a single two-tablet dose which was
administered double-blind. The randomly-assigned
study medication was consumed with an adequate
amount of water (approximately 4 fluid ounces).
Whenever possible, the patient was asked to either
sit up or lie on her right side for at least one hour
after medication was administered in order to pro-
mote gastric emptying. Treatmenls were random-
ized in blocks of eight so that, in each group of eight,
the two active treatments were represented three
times and the placebo twice. The three treatment
groups, two of which consisted of 75 subjects plus
the placebo group consisting of 50 subjects provided
a total of 200 subjects. No medication that might
confound the efficacy and/or adverse effect liability
of the study analgesics were permitted concomi-
tantly or during the four hours prior to the adminis-
tration of the test medication.

Evaluation

When the patient's postepisiotomy pain was severe,
study medication was administered by the nurse-
observer. The same nurse-observer interviewed the
patient at the time medication was administered,
and at each of seven follow-up evaluations (0.5, 1, 2,
3, 4, 5 and 6 hr) after taking the study medication.
All interviews were conducted in Spanish, the na-
tive language of the patients. If the patient was
asleep at a scheduled interview time, she was awak-
ened. At each evaluation, the patient was asked to

661
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TABLE Ul
Mean Values for Measures of Analgesic Efficacy
Acetaminophen Acetaminophen 650 mg/
Placebo 650 mg Phenylitoloxamine 60 mg
Efficacy (n = 50) (n = 75) {r=7%)

Baseline Pain 3.0 3.0 30
Pain Relief

1/2 hr. 0.76 1.27° 1.607A

1hr, 0.74 1.60° 2.16°

2 bhr. 0.52 1.72° 24774

3hr. 0.26 1.37° 2.61%

4 hr, 0.14 1.09° 2.60°*

S hr. 0.18 0.89° 2.37°4

6 hr. 0.36 0.77° 1.52%4
Pain Intensity Difference (PID)

1/2 tr. 0.42 0.67° 0.85°*

1 hr. 0.42 0.91° 1.24P4

2 hr, 0.34 1.00° 1.51°2

3 hr. 0.20 0.83° 1.68°*

4 tr, 0.10 0.68° 1.67%*

5 hr. 0.16 0.56° 1.51F4

6 hr. 0.28 0.57° 0.917
SPID? 1.50 4.43° 8.31°4
TOTAL? 2.21 7.29° 13.45PA
Overall Improvement® 4.46 5.07° 5,737+
Global Rating of Study Drug* 0.50 1.49" 217

® = Significantly better than placebo, LSD, P < 0.05.

A = Significantly better than acetaminophen 650 mg, LSO, P < 0.05.
L SPID = Weighted sum ¢of pain intensily differonce scores,

5 TOTAL = Weighted sum of pain reflef scores.

3 Based on 3 reting scale of 1 = very much worsa o 7 = very much better; the
higher the vawe the better the patient’s evaluation of overail improvement,

¢ Based on a rating scale of 0 ~ no help to 3 = excetiont; the greter the value
the better the patient’s overall impression of the sludy drug.

assess the intensity of her pain which was scored as:
none (0), slight (1), moderate (2), or severe (3). The
patient was also asked to estimate her degree of pain
relief with the analgesic as: no relief (0), 25% relief
(1), 50% relief (2), 75% relief (3), or 100% relief (4). If
at 2 hours ot later a patient requested an additional
analgesic because of inadequate relief from the test
medication, she was given a conventional analgesic
and was included in the efficacy evaluation. In the
event s patient remedicated, a severe pain intensity
score and a zero pain relief score were assumed for
all subsequent observations. If a patient was remed-
icated before the second hour, she was excluded
from the efficacy analysis.

In addition, at the last interview, or prior to re-
medication, the patient was asked to assess her
overall improvement and her overall rating of the
test medication. These were respectively quantified
oh a seven-point scale; very much worse (1); much
worse (2); a little worse (3); no change (4); a little
better (5); much better (6); very much better (7), and
on a four-point scale: poor (0): fair (1); good (2); and

662 e J Clin Pharmacol 1989;29:660-664

excellent (3). Adverse reactions were noted if they
were observed or volunteered.

Statistical Evaluation

Several measures of analgesia were derived from the
interview data. The pain intensity difference (PID)
score was calculated for each observation by sub-
tracting the present pain intensity from the initial
pain intensity. The sum of the pain intensity differ-
ences (SPID) is the sum of the PID scores weighted by
the length of the time interval between observations
and is an estimate of the area under the time-effect
curve of the treatment. The weighted sum of pain
intensity differences was determined by multiplying
each PID by the fraction of an hour elapsed since the
previous observation and adding the product for all
seven observations. The variable TOTAL is the sum
of the relief values also weighted by the length of the
time interval between observations. The TOTAL
value was similarly determined by multiplying each
relief score by the fraction of an hour elapsed since
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Figure 1. Time-effect curve: mean PID. Scores are calculated by
subtracting the pain intensity score from the pafn intensity at 0
hour. Patient responses were scored on a four-paint scale as 0 ~ no
pain, 1 = slight pain, 2 = moderale pain, and 3 = severe pain.
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the previous observation and adding the product for
all seven observations.

To study the differences among test treatments, a
bioassay computer program performed an analysis of
variance (ANOVA) for medication, calculated as a
one-way layout on each of the study variables and
derived measures. When the ANOVA was signifi-
cant at the 0.05 level, pairwise contrasts between the
treatments were carried out uding Fisher's protected
least significant difference test (LSD).' Since the
ANOVA assumption of homogeneity of variances
was violated for some efficacy variables, the analysis
was confirmed by performing the Kruskal-Wallis
test and nonparametric pairwise comparisons. The
results from both analysis procedures were in
agreement and for simplicity only the ANOVA re-
sults are reported here.

RESULTS

Two hundred patients were enrolled in the study
and all are included in the efficacy analysis. The
distribution of some of the background variables of
the study population are given in Table I. There
were no significant differences among the three

_Lreatment groups in either age, height, weight, am-

latory status or number of days postpartum.
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The mean scores for the hourly and summary
measures of analgesia, and significant treatment dif-
ferences are displayed in Table I. The time-effect
curves for pain intensity difference (PID) and pain
relief are shown in Figures 1 and 2, respectively.

Time Effect Curves

Placebo was clearly the least effective treatment and
the combination of acetaminophen plus phenylto-
loxamine was the most effective treatment. Acet-
aminophen alone was midway in effectiveness be-
tween the combination and placebo. Acetamino-
phen alone reached mean peak effect at hour 2 and
then decreased in activity. The combination
reached mean peak effect at hour 3 and had a sus-
tained effect through hour 5 after which its effect
decreased (Figures 1 and 2).

Differences Between Active Treatments and
Placebo

Placebo was clearly the least effective treatment.
Significant pairwise differences between placebo
and each of the two active treatments were seen for

Lyt Placebo (m = 50)

@@ Acctaminophen 650mg (n=75)
B Acctaminophen 650mg +
1.0 Phenyltoloxamine 60mg (n = 75)

25

g
°

Pale Relief-
in

0.5

Time ia Hours

Figure 2. Time-effect curve: Mean pain relief. Mean pain relief is
plotted as a percentage of the initial pain that was relieved. Patient
responses were scored on a five-point scale as: 0 = no relief, 1 = a
lithe (25%) relief, 2 = some relief (S0%), 3 = a lot of relief (75%),
ond 4 = complete relief (100%).
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all of the hourly measures, the summary measures
(SPID. TOTAL), and the two global mseasures.

Differences Between Active Treatments

The combination of acetaminophen plus phenylto-
loxamine was found to be significantly more effec-
tive than acetaminophen alone for practically all
measures including the hourly measures, the sum-
mary measures (SPID, TOTAL), and the two global
measures.

Adverse Reactions

During the course of this single-dose study two pa-
tients reﬁorted adverse effects. Both patients had re-
ceived the combination as the treatment. The re-
ported complaints consisted of dizziness, sleepiness,
and sweating and none were considered of serious
nature. It is not unusual for patients in this pain
model to report or volunteer few or no adverse reac-
tions. The extremely low incidence of adverse ef-
fects has been documented in this patient popula-
tion in previous publications.'

Remedication

If at any time following the second hour evaluation,
a patient obtained inadequate pain relief and re-
quested remedication, a conventional analgesic was
given. Only ten patients required remedication be-
cause of inadequate pain relief. These differences
were significant at the 0.001 level based on the chi
square test. None remedicated before the second
hour evaluation. Of the ten patients who remed-
icated, eight had recsived placebo and two had re-
ceived acetaminophen. None of the patients who
had received the combination required rescue medi-
cation.

DISCUSSION

This study indicates that the combination of acet-
aminophen 650 mg plus phenyltoloxamine 60 mg
tresults in more analgesia than is produced by acet-
aminophen alone. Compared to acetaminophen
alone, the combination produced significantly more
analgesia for all time points from 1/2 hr through 6
hours as well as for the summary measures SPID and
TOTAL., For the global evaluations, the combination
was rated as a significantly more effective medica-
tion and as providing a greater degree of overall im-
provement. In our experience, global measures often
do not distinguish between active treatments. How-

664 e JCiin Pharmacol 1989;29:660-664
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ever, in this study, the global evaluations revealed
the combination to be significantly more efficacious
than acetaminophen alone. We speculate that the
contribution of the antihistamine may have contrib-
uted to the patient’s sense of overall improvement.
The results of thls study demonstrate that the addi-
tion of 60 mg phenyltoloxamine produces a signifi-
cant enhancement of the analgesic activity of 650 mg
acetaminophen in postpartum pain resulting from
an episiotomy.
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Within one hour following the oral administration of phenyltoloxamine
citrate, a Class I {ethanolamine-type) H, antihistaminic, a significant
suppression of reagin-mediated skin reactivity was observed and this was
correlated with a concomitant reduction in allergic nasal manifestations.
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INHIBITION OF CUTANEOUS AND MUCOSAL
ALLERGY WITH PHENYLTOLOXAMINE
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COPYRt‘GHT LAW (TITLE 17, U.S. CODE)

CONSTANTINE J. FALLIERS, M.D, FA.CA,

MARIE A. REDDING, M.A,, and CHRIS P. KATSAMPES, M.D.

ORAL ANTIHISTAMINIC PREPARATIONS are
commonly administered for the symptomatic treatment
of upper respiratory allergy and, more specifically, for
the relief of clear rhinorrhea, nasal pruritus, edema
(“congestion”) and impaired nasal ventilatory flow
characteristic of allergic rhinitis. One of the in vivo
manifestations of the anti-allergic effect of oral
antihistamines is their capacity to inhibit the
wheal-and-flare skin reactions induced by the
epicutaneous or intracutaneous application of allergenic
extracts on the skin of subjects with reagin-mediated
hypersensitivity.> Several studies have documented the
therapeutic efficacy of selected antihistamines*® and
some investigators have also measured the reduction in
the size of the immediate skin reactions following the
ingestion of standard doses of antthistamines and certain
other drugs.*’ The present study was undertaken in order
to evaluate, in a controlled manner, the dose-related and
time-dependent effects of phenyltoloxamine citrate
(Figure 1), a Class I, ethanolamine-type H, antihis-
taminic compound’” on (a) the existing upper respiratory
allergic symptoms and (b) the magnitude and duration
of immediate skin reactions to known inhalant
allergens.

Materials and Methods

The subjects of this investigation were 10 properly
informed and consenting adults (six females and four

Doctor Falliers is Attending Allergist, National Jewish Hospital. and
Associate Professor, University of Colorado School of Medicine, Denver.
Colorado.

Marie A. Redding is Clinical Research Assistant, Allergy and Asthma Clinic,
P.C.. Denver, Colorado.

Doctor Katsampes is Consultant, Clinical Investigation, Warner/Chilcott
Laboratories. Morris Plains, New Jersey. and Clinical Professor of Pediatrics
{retired), College of Physicians and Surgeons, Columbia University, New York,
New York.
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males) with a confirmed diagnosis of intermittent,
seasonal allergic rhinitis (Table I). The age range was
18-38 years for the six females (average 26) and 30-39
for the four males (average 34 years). They all had
histories of allergic rhinitis for at least three years, either
strictly seasonal (three patients) or perennial —
intermittent or continuous — with seasonal exacerba-
tions (seven patients). All participants had shown
strongly positive skin reactions with the automatic triple
puncture (Sterneedle), as well as with the intradermal
techniques, to pollen allergens concordant with their
clinical symptomatology (Table I). This reagin-mediated
skin reactivity was again confirmed, for the purposes of
this study, by the intradermal injection of two selected
antigenic extracts per subject in a 1:1,000 aqueous
solution. Standard methodology was employed and the

PHENYLTOLOXAMINE CITRATE

CH;

CH, COOH
CH,
o~cu,-cu,-n\ HO-C — COOM
CH,
CH,-COOH

Figure 1. Phenyltoloxamine citrate, a Type 1, H, antihistaminic.
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4 ~ctions were applied alternatively on the external
ct of the right or left upper arm. Clinical
symptomatology was determined by means of standard
physical examination procedures, with the patient at rest
in the examining room, and scored on a 0-3 scale of
increasing severity (Table 1) for the cardinal symptoms
of (a) nasal obstruction, (b) nasal discharge, (¢) nasal
and/or ophthalmic pruritus and (d) sneezing, before the
ingestion of the study tablets and at one and two hours
post-treatment.
Three treatments were administered on three different
days, at least 24 hours apart and at the same time of

the day for each subject. Due to scheduling constraints,
the timing was not the same for all subjects but in this
experiment the known circadian variability in skin test
reactions’ was considered to be relatively unimportant
for comparative purposes. All three treatments consisted
of the administration of two tablets orally, in a
controlled, double-blind fashion and in a randomized
sequence. On one of the three treatment days the patient
received two 22 mg. tablets of phenyltoloxamine citrate;
on a different day the treatment consisted of one tablet
of phenyltoloxamine citrate 22 mg. and another identical
placebo tablet and on the remaining treatment day —

Table I. Clinical and Demographic Data on 10 Patients with Allergic Rhinitis.

No. Initials Age Sex

1 SM 22 F

2 SS 20 F
3 BMcK 39 M "
4 NB 20 F "
5 JK 18 F ”
6 DM 35 M "
7 AV 38 F "
8 MS 33 F "
‘_:_ 9 JM 30 M "
S 10 EJ 2 M "

Diagnostic Pattern
Seasonal/Perennial

Allergens tested
intracutaneously
Elm, June Grass
Cottonwood, Common Sage
Prairie Sage,
Russian Thistle
June and Rye Grass
Red Top and
Timothy Grass
Timothy Grass,
Giant Ragweed
Lamb’s Quarters,
Western Waterhemp
Rye Grass,

Russian Thistle
June Grass,

Russian Thistle

Oak, Common Sage

Table ll. Data Form and Scoring Method for Clinical and Skin Test Changes Following

Treatment.

Clinical Evaluation
Baseline (No Rx)
Nasal obstruction 0-1-2-3

Rhinorrhea (clear) 0-1-2-3
Nasal/ophth. pruritus 0-1-2-3
Sneezing {ptarnysmus) 0-1-2-3
Headache-frontal 0-1-2-3
Other 0-1-2-3

Nasal Microsc. Smear
Eosinophilia {pre-Rx)

Allergy Skin Tests
Allergen

None + ++

Baseline (No Rx)
wheal size
(a) e X___mm

erythema
0-1-2-3+

itching

0-1-2-3+

wheal size
(b) —_X___mm

erythema
0-1-2-3+

itching
0-1-2-3+

Comments:

1 hr. p Rx 2 hrs. p Rx
0-1-2-3 0-1-2-3
0-1-2-3 0-1-2-3
0-1-2-3 0-1-2-3
0-1-2-3 0-1-2-3
0-1-2-3 0-1-2-3
0-1-2-3 0-1-2-3
+++ ++4+

1 hr. p Rx 2 hrs. p Rx
wheal size wheal size
—X___mm X___mm
erythema erythema
0-1-2-3+ 0-1-2-3+
itching itching
0-1-2-3+ 0-1-2-3+
wheal size wheal size
—X___mm ____X___mm
erythema erythema
0-1-2-3+ 0-1-2-3+
itching itching
0-1-2-3+ 0-1-2-3+

Legend: 0=None, 1=Mild, 2=Moderate, 3=Marked or Severe
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which could happen to be the first, second or last session
— the patient received two placebo tablets and no
phenyltoloxamine. Nasal smears were taken from each
individual for eosinophil counts before the study and the
results were graded on a 0-4+ scale (Table I1). The skin
test results were assessed visually and then the two
perpendicular diameters of the wheal were measured
before, one hour and two hours after the administration
of the test tablets. The two diameters were multiplied
to give an approximation (in arbitrarily “squared”
numbers) of the area of the wheal and erythema, in
square millimeters. Erythema and pruritus were scored
on a 0-3+ scale. Adverse reactions, subjective and
objective, were explored, with particular attention to the
possible development of somnolence, mucosal dryness,
vertigo, irritability, gastric distress and other localized
or systemic side effects.

Results . . .
The mean baseline clinical scores were quite close for

the three treatment days, being 5.2 for the day when
44 mg. phenyltoloxamine was given, 4.8 when 22 mg.
phenyltoloxamine was given with one additional placebo
tablet and 5.0 for the day when two placebo tablets were
administered (Table III). At one and two hours after
treatment two tablets of phenyltoloxamine and one
tablet of phenyltoloxamine showed a significant
difference (p=0.01) from placebo, in the direction of
improvement. The larger dose of phenyltoloxamine
differed significantly from the lower dose but less than
when compared to placebo (p=0.05) one hour after
administration of treatment. At two hours after
medication 44 mg. of phenyltoloxamine citrate was
significantly different from 22 mg. at the p=0.01 level,
In terms of percentage over baseline the improvement
after 44 mg. phenyltoloxamine citrate was 67.3%, after
22 mg. phenyltoloxamine 47.9% and after only placebo
was ingested there was a 16.0% improvement in nasal
allergic symptomatology after two hours. Of course it
must be recognized that these percentage changes are
relative to the grading system employed. In fact, one
could not easily define a change from a score of 2 to
a score of 1 as a 50% improvement or a shift from 1

“infinite” (!) 1mprovement Also, under the
of the experiment the possible effect of other
such as physiologic circadian periodicity, the relaf
clean environment in the laboratory or other infl
could not be excluded.

The size of the urticarial wheals induced by’ ‘the
intradermal 1injection of the allergenic extracts wag
found to be remarkably consistent prior to lhc
admmlstrauon of treatment. Mean baseline wheal sizeg
were 484 mm* on the day phenyltoloxamine 44 mg. wag
given; it was 492 mm’ when the dose wag
phenyltoloxamine 22 mg. and 484 mm’ when (he
randomized schedule provided for the administration of
placebo. One and two hours after the administration of
the two active phenyltoloxamine doses a significant
decrease in the wheal size was noted, greater than that
following placebo at the p=0.01 level. The 44 mg. dose
of phenyltoloxamine reduced the size of the whea]
significantly more than the 22 mg. dose at the p=0.05
level, which was somewhat less than the difference of
either drug from placebo (Table IV). Thus it was
observed that 44 mg. phenyltoloxamine provided 88.6%
and 97.1% protection, respectively, one and two hours
after treatment; 22 mg. phenyltoloxamine provided
70.7% and 75.2% protection and placebo reduced the
wheal size by 7.6% and 4.4% at one and two hours after
administration, respectively.

It was thus noted that the antihistaminic inhibition
of the wheal, caused by the intradermal injection of two
selected allergens among demonstrably sensitive
individuals, correlated well with the clinical im-
provement induced by two doses of phenyltoloxamine
citrate, in comparison to changes observed after the
administration of identical-appearing placebo tablets
(Figure 2). The higher dose of phenyltoloxamine, 44
mg., or two tablets, was found to be more effective than
the lower dose of 22 mg. (one tablet) both in terms of
symptomatic relief and in the prevention of whealing
after intradermal application of allergens. Noteworthy
is the fact that, under the conditions of this experiment,

Table HI. Effect of Medication on Clinical Symptom Scores, 10 Ss with Allergic Rhinitis.

No. Baseline 1 Hour

Treatment Tabs. Score After Rx

. Phenyltoioxamine 2 5.2 2.2

Il.  Phenyltoloxamine 1 4.8 2.7
Placebo 1

lil. Placebo 2 5.0 45

Percentage 2 Hours Percentage

Ditference Improvement After Rx Difference Improvement
3.0 57.7 1.7 3.5 67.3
2.1 43.8 25 2.3 47.9
0.05 10.0 4.2 0.8 16.0

Table IV. Mean Wheal Area (sq. mm.) Following ID Tests (two/Ss) performed on 10 Ss Before and After Medication.

No. Baseline 1 Hour

Treatment Tabs. Score After Rx
. Phenyltoloxamine 2 484 55
. Phenyltoloxamine 1
Placebo 1 492 144
. Ptacebo 2 484 447

Percent  Two Hours Percent
Difference Protection After Rx Difference Protection
429 88.6 14 470 97.1
348 70.7 122 370 75.2
37 7.6 463 21 4.4
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Do patient showed any adverse effect which might
inish the clinical usefulness of phenyltoloxamine,
. ,<cially in higher doses.

After it was ascertained that the skin reactions began
to subside and that the patients were not experiencing
any systemic adverse effects from the medication given,
they were allowed to return home. They were all
specifically requested to report any delayed reactions
noted but none did, either spontaneously or after
questioning at a subsequent visit.

Discussion

The capacity of histamine to produce respiratory
mucosal changes and urticarial skin reactions typical of
allergy has been recognized for several decades.’'*"
Inhibition of histamine-induced wheals has been used as
a means to test the potency of antihistaminic drugs: the
intradermal injection of 10-30 mcg. histamine phosphate
resulted in 200-260 mm?® wheals, which were found to
be reduced by 50% or more by certain antihistaminic
compounds.” In a double-blind, placebo-controlled
comparative study four common antihistaminics were
found to suppress or reduce the size of skin test reactions
to high concentrations of selected “major™ and “minor™

allergens,” with peak effects noted between one and two -

hours after ingestion of the drugs. Likewise, another
study of five representative drugs — including
hydroxyzine — found 30-63% wheal diminution, with
= average duration of this effect from 1.89 to 4.31
3. Spontaneous variability of the immediate skin
reactions to standard allergens of verified potency is not
common, provided that uniform and meticulously
controlled techniques are applied." Circadian variability
in skin reactivity around the 24-hour biological cycle,
although measurable,® is several times smaller than that
associated with the biological potency of the allergens
employed and with the medication administered prior
to the testing; therefore, it can be considered negligible
for a study placing primary emphasis on medication
and/or allergenic exposure. Non-immediate or delayed
skin responses, occurring six to 12, or 24 to 48 hours
after the intradermal application of the allergens, have
been described and have been attributed either to
immunoglobulin E antibodies® or to Type 1l and Type
IV immune reactions.” Such reactions have generally
been assumed to be extremely infrequent and in some
cases they have been only noted following the
suppression of the immediate wheal-and-erythema
reactions by antihistamines.” When this was noted it has
been hypothesized that the immediate “flush™ reaction
does indeed serve a useful teleologic purpose and that
only its suppression allows a delayed-type reaction to
me manifest. It is considered noteworthy that in the
present study no “late™ or delayed skin reactions were
observed among the 10 patients tested, either when they
Teceived oral antikistaminic medication or when only
= “ebo was given.
__che inhibition of classical Type I wheal-and-flare skin

&
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reactions by phenyltoloxamine is of more than casual
pharmacologic interest. Indeed, it can be considered as
being comparable in its therapeutic implications to the
experimental demonstration of a protective antihistamin-
ic effect against the histamine-induced increase in
pulmonary vascular permeability and pulmonary edema,
demonstrated in certain selected animal species.” The
clinical improvement in the nasal symptoms of the
patients in the study can be viewed as evidence of this
therapeutic antihistaminic effect.

Summary

A dose-and-time-related-effect of oral phenvltoloxa-
mine citrate, a Class I, H, antihistamine compound,
has been demonstrated against allergen-induced
wheal-and-erythema skin reactions among 10 adults
with a diagnosis of allergic rhinitis and seasonal
pollinosis. Clinical improvement in the existing
symptoms of rhinorrhea, nasal obstruction, pruritus and
sneezing, showed a significant correlation with the
inhibition of reagin-mediated skin reactivity caused by
phenytoloxamine. No adverse side effects were observed.
It can be concluded that oral phenyltoloxamine citrate
possesses antihistaminic properties and a range of safety
which make it a useful agent for the symptomatic
management of upper respiratory allergy.
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“For better or worse, there are few occupations of a more satisfying
character than the practice of medicine, if a man can but once get orientirt
and bring to it the philosophy of honest work, the philosophy that insists
that we are here, not to get all we can out of life about us, but to see
how much we can add to it. The discontent and grumblings which one hears

have their source in the man more often than in his environment.”

Sir William Osler
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Within one hour following the oral administration of phenyltoloxamine Reprinted with permissiorﬁ
citrate, a Class | (ethanolamine-type) H, antihistaminic, a significant
suppression of reagin-mediated skin reactivity was observed and this was
correlated with a concomitant reduction in allergic nasal manifestations.
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INHIBITION OF CUTANEOUS AND MUCOSAL
ALLERGY WITH PHENYLTOLOXAMINE

OTICE ~
N
MAY BE PROYECTED BY

CONSTANTINE J. FALLIERS, M.D,, FACA,,

MARIE A. REDDING, M.A, and CHRIS P. KATSAMPES, M.D.

ORAL ANTIHISTAMINIC PREPARATIONS are
commonly administered for the symptomatic treatment
of upper respiratory allergy and, more specifically, for
the relief of clear rhinorrhea, nasal pruritus, edema
(“congestion™) and impaired nasal ventilatory flow
characteristic of allergic rhinitis. One of the in vivo
manifestations of the anti-allergic effect of oral
antihistamines is their capacity to inhibit the
wheal-and-flare skin reactions induced by the
epicutaneous or intracutaneous application of allergenic
extracts on the skin of subjects with reagin-mediated
hypersensitivity.~ Several studies have documented the
therapeutic efficacy of selected antihistamines*® and
some investigators have also measured the reduction in
the size of the immediate skin reactions following the
ingestion of standard doses of antihistamines and certain
other drugs.** The present study was undertaken in order
to evaluate, in a controlled manner, the dose-related and
time-dependent effects of phenyltoloxamine citrate
(Figure 1), a Class I, ethanolamine-type H, antihis-
taminic compound’ on (a) the existing upper respiratory
allergic symptoms and (b) the magnitude and duration
of immediate skin reactions to known inhalant
allergens.

Materials and Methods

The subjects of this investigation were 10 properly
informed and consenting adults (six females and four

Doctor Falliers is Attending Allergist, National Jewish Hospital. and
Associate Professor, University of Colorado Si™sol of Medicine, Denver,
Colorado.

Marie A. Redding is Clinical Research Assistant. Allergy and Asthma Clinic.
P C.. Denver, Colorade.

Doctor Katsampes is Consuhant, Clinical Investigation, Warner, Chilcott
Laboratories. Morris Plains, New Jersey, and Clinical Professor of Pediatrics
(retired), College of Physicians and Surgeons, Columbia University, “ew York,
New York.
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males) with a confirmed diagnosis of intermittent,
seasonal allergic rhinitis (Table I). The age range was
18-38 years for the six females (average 26) and 30-39
for the four males (average 34 years). They all had
histories of allergic rhinitis for at least three years, either
strictly seasonal (three patients) or perennial —
intermittent or continuous — with seasonal exacerba-
tions (seven patients). All participants had shown
strongly positive skin reactions with the automatic triple
puncture (Sterneedle), as well as with the intradermal
techniques, to pollen allergens concordant with their
clinical symptomatology (Table I). This reagin-mediated
skin reactivity was again confirmed, for the purposes of
this study, by the intradermal injection of two selected
antigenic extracts per subject in a 1:1,000 aqueous
solution. Standard methodology was employed and the

PHENYLTOLOXAMINE CITRATE

CH:

CH, COOH
CH,
o-cu,-cn,-n\ #O-C — COOM
CH, |
CH,-COOH

Figure |. Phenyltoloxamine citrate, a Type |, H, antihistaminic
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i~iactions were applied alternatively on the external
=~ ¢t of the right or left upper arm. Clinical
* ptomatology was determined by means of standard
physical examination procedures, with the patient at rest
in the examining room, and scored on a 0-3 scale of
increasing severity (Table II) for the cardinal symptoms
of (a) nasal obstruction, (b) nasal discharge, (c) nasal
and/or ophthalmic pruritus and (d) sneezing, before the
ingestion of the study tablets and at one and two hours
post-treatment.

Three treatments were administered on three different
days, at least 24 hours apart and at the same time of

Table i. Clinical and Demographic Data on 10

the day for each subject. Due to scheduling constraints,
the timing was not the same for all subjects but in this
experiment the known circadian variability in skin test
reactions® was considered to be relatively unimportant
for comparative purposes. All three treatments consisted
of the administration of two tablets orally, in a
controlied, double-blind fashion and in a randomized
sequence. On one of the three treatment days the patient
received two 22 mg. tablets of phenyltoloxamine citrate;
on a different day the treatment consisted of one tablet
of phenyltoloxamine citrate 22 mg. and another identical
placebo tablet and on the remaining treatment day —

Patients with Allergic Rhinitis.

Allergens tested

No Initials Age Sex Diagnostic Pattern intracutaneously
1 SM 22 F Seasornal/Perennial Eim, June Grass
2 SS 20 F " " Cottonwood, Common Sage
3 BMcK 39 M Prairie Sage,
Russian Thistle
4 NB 20 F June and Rye Grass
5 JK 18 F Red Top and
Timothy Grass
6 DM 35 M " Timothy Grass,
Giant Ragweed
7 AV 38 F Lamb's Quarters,
Western Waterhemp
8 MS 33 F v Rye Grass,
Russian Thistle
9 JM 30 M ’ " June Grass,
Russian Thistle
i 10 EJ 32 M oo Oak, Common Sage

Table . Data Form and Scoring Method for
Treatment.

Clinical and Skin Test Changes Following

Clinical Evaluation
Baseline (No Rx)

Nasal obstruction 0
Rhinorrhea (clear) 0
Nasal/ophth. pruritus 0
Sneezing (ptarnysmus) 0
Headache-frontal 0
Other 0

Nasal Microsc. Smear
Eosinophilia (pre-Rx})

Allergy Skin Tests

None + ++

Allergen

(a)

(b}

Comments:

Baseline (No Rx)
wheal size
— X___.mm
erythema
0-1-2-3+
itching
0-1-2-3+
wheal size

X mm

erythema
0-1-2-3+
itching

0-1-2-3+

1 hr. p Rx 2 hrs. p Rx
0-1-2-3 0-1-2-3
0-1-2-3 0-1.2-3
0-1-2-3 0-1-2-3
0-1-2-3 0-1-2-3
0-1-2-3 0-1-2-3
0-1-2-3 0-1-2-3
+++ ++++

1 hr. p Rx 2 hrs. p Rx
wheal size wheal size
__X____mm ____X____mm
erythema erythema
0-1-2-3+ 0-1-2-3+
itching itching
0-1-2-3+ 0-1-2-3+
wheal size wheal size
__X___mm . X__mm
erythema erythema
0-1-2-3+ 0-1-2-3+
itching itching
0-1-2-3+ 0-1-2-3+

Legend: 0=None, 1=Mild, 2=Moderate, 3=Marked or Severe
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which could happen to be the first, second or last session
—- the patient received two placebo tablets and no
phenyltoloxamine. Nasal smears were taken from each
individual for eosinophil counts before the study and the
results were graded on a 0-4+ scale (Table 11). The skin
test results were assessed visually and then the two
perpendicular diameters of the wheal were measured
before, one hour and two hours after the administration
of the test tablets. The two diameters were multiplied
to give an approximation (in arbitrarily *squared™
numbers) of the area of the wheal and erythema. in
square millimeters. Erythema and pruritus were scored
on a 0-3+ scale. Adverse reactions, subjective and
objective, were explored, with particular attention to the
possible development of somnolence, mucosal dryness,
vertigo, irritability, gastric distress and other localized
or systemic side effects.

Results ] o .
The mean baseline clinical scores were quite close for

the three treatment days, being 5.2 for the day when
44 mg. phenyltoloxamine was given, 4.8 when 22 mg.
phenyltoloxamine was given with one additional placebo
tablet and 5.0 for the day when two placebo tablets were
administered (Table [1I). At one and two hours after
treatment two tablets of phenyltoloxamine and one
tablet of phenyltoloxamine showed a significant
difference (p=0.01) from placebo, in the direction of
improvement. The larger dose of phenyltoloxamine
differed significantly from the lower dose but less than
when compared to placebo (p=0.05) one hour after
administration of treatment. At two hours after
medication 44 mg. of phenyltoloxamine citrate was
significantly different from 22 mg. at the p=0.01 level.
In terms of percentage over baseline the improvement
after 44 mg. phenyltoloxamine citrate was 67.3%, after
22 mg. phenyltoloxamine 47.9% and after only placebo
was ingested there was a 16.0% improvement in nasal
allergic symptomatology after two hours. Of course it
must be recognized that these percentage changes are
relative 1o the grading system employed. In fact, one
could not easily define a change from a score of 2 to
a score of | as a 50% improvement or a shift from 1|

to 2 as 100% aggravation, nor a change from}
as “infinite” (!) improvement. Also, under the ¢
of the experiment the possible effect of other™
such as physiologic circadian periodicity, the relat
clean environment in the laboratory or other influ
could not be excluded.

The size of the urticarial wheals induced by ¢},
intradermal injection of the allergenic extracts wa,
found to be remarkably consistent prior to he
administration of treatment. Mean baseline wheal size
were 484 mm- on the day phenyltoloxamine 44 mg. wa;
given; it was 492 mm’ when the dose wa;
phenyltoloxamine 22 mg. and 484 mm® when the
randomized schedule provided for the administration of
placebo. One and two hours after the administration of
the two active phenyltoloxamine doses a significan
decrease in the wheal size was noted, greater than thay
following placebo at the p=0.01 level. The 44 mg. dose
of phenyltoloxamine reduced the size of the whea;
significantly more than the 22 mg. dose at the p=0.0s
level, which was somewhat less than the difference of
cither drug from placebo (Table IV). Thus it was
observed that 44 mg. phenyltoloxamine provided 88.6%
and 97.1% protection, respectively, one and two hours
after treatment; 22 mg. phenyltoloxamine provided
70.7% and 75.2% protection _and placebo reduced the
wheal size by 7.6% and 4.4% at one and two hours after
administration, respectively.

It was thus noted that the antihistaminic inhibitior
of the wheal, caused by the intradermal injection of tw¢
selected allergens among demonstrably sensitive
individuals, correlated well with the clinical im
provement induced by two doses of phenyltoloxamine
citrate, in comparison to changes observed after the
administration of identical-appearing placebo tablet:
(Figure 2). The higher dose of phenvitoloxamine, 44
mg., or two tablets, was found to be more effective thar
the lower dose of 22 mg. (one tablet) both in terms o
symptomatic relief and in the prevention of whealing
after intradermal application of allergens. Noteworth:
is the fact that, under the conditions of this experiment

Table Ili. Effect of Medication on Clinical Symptom Scores, 10 Ss with Allergic Rhinitis.

No. Baseline 1 Hour

Treatment Tabs. Score After Rx

I.  Phenyitoloxamine 2 5.2 22

II.  Phenyltoloxamine 1 4.8 2.7
Placebo 1

Ill.  Placebo 2 5.0 45

Percentage 2 Hours Percentage

Difference  Improvement After Rx Difference  Improvement

3.0 57.7 1.7 3.5 673
2.1 43.8 2.5 23 47.9
0.05 10.0 4.2 08 16.0

Table IV. Mean Wheal Area (sq. mm.) Following ID Tests (two/Ss) performed on 10 Ss Before and After Medication.

No. Basefine 1 Hour Percent  Two Hours Percent
Treatment Tabs. Score After Rx Difference Protection After Rx Difference Protection
. Phenyitoloxamine 2 484 55 429 88.6 14 470 97.1
.  Phenyltoloxamine 1
Placebo 1 492 144 348 70.7 122 370 752
il. Placebo 2 484 447 37 7.6 463 21 44
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~~ patient showed any adverse effect which might
=~ _inish the clinical usefulness of phenyltoloxamine,
:cially in higher doses.

After it was ascertained that the skin reactions began
to subside and that the patients were not experiencing
any systemic adverse effects from the medication given,
they were allowed to return home. They were all
specifically requested to report any delayed reactions
noted but none did, either spontaneously or after
questioning at a subsequent visit.

Discussion

The capacity of histamine to produce respiratory
mucosal changes and urticarial skin reactions typical of
allergy has been recognized for several decades.’'™"
Inhibition of histamine-induced wheals has been used as
a means to test the potency of antihistaminic drugs: the
intradermal injection of 10-30 mcg. histamine phosphate
resulted in 200-260 mm? wheals, which were found to
be reduced by 50% or more by certain antihistaminic
compounds.®* In a double-blind, piacebo-controlled
comparative study four common antihistaminics were
found to suppress or reduce the size of skin test reactions
to high concentrations of selected “major” and “minor”

allergens,” with peak effects noted between one and two -

hours after ingestion of the drugs. Likewise, another
study of five representative drugs — including
hydroxyzine — found 30-63% wheal diminution, with
. average duration of this effect from 1.89 to 4.31
" Spontaneous variability of the immediate skin
_ctions to standard allergens of verified potency is not
common, provided that uniform and meticulously
controlled techniques are applied." Circadian variability
in skin reactivity around the 24-hour biological cycle,
although measurable,’ is several times smaller than that
associated with the biological potency of the allergens
employed and with the medication administered prior
to the testing: therefore, it can be considered negligible
for a study placing primary emphasis on medication
and/or allergenic exposure. Non-immediate or delayed
skin responses, occurring six to 12, or 24 to 48 hours
after the intradermal application of the allergens, have
been described and have been attributed either to
immunoglobulin E antibodies' or to Type 111 and Type
IV immune reactions." Such reactions have generally
been assumed to be extremely infrequent and in some
Cases they have been only noted following the
suppression of the immediate wheal-and-erythema
reactions by antihistamines.” When this was noted it has
been hypothesized that the immediate “flush” reaction
does indeed serve a useful teleologic purpose and that
only its suppression allows a delayed-tvpe reaction to
me manifest. It is considered noteworthy that in the
present study no “late™ or delayed skin reactions were
observed among the 10 patients tested, either when they
received orai antihistaminic medication or when only
2~ -:bo was given.
ae inhibition of classical Type I wheal-and-flare skin

‘ME 41, SEPTEMBER, 1978

reactions by phenyltoloxamine is of more than casual
pharmacologic interest. Indeed, it can be considered as
being comparable in its therapeutic implications to the
experimental demonstration of a protective antihistamin-
ic effect against the histamine-induced increase in
pulmonary vascular permeability and pulmonary edema,
demonstrated in certain selected animal species."® The
clinical improvement in the nasal symptoms of the
patients in the study can be viewed as evidence of this
therapeutic antihistaminic effect.

Summary

A dose-and-time-related-effect of oral phenvlioloxa-
mine citrate, a Class I, H, antihistamine compound,
has been demonstrated against allergen-induced
wheal-and-erythema skin reactions among 10 adults
with a diagnosis of allergic rhinitis and seasonal
pollinosis. Clinical improvement in the existing
symptoms of rhinorrhea, nasal obstruction, pruritus and
sneezing, showed a significant correlation with the
inhibition of reagin-mediated skin reactivity caused by
phenytoloxamine. No adverse side effects were observed.
It can be concluded that oral phenyltoloxamine citrate
possesses antihistaminic properties and a range of safety
which make it a useful agent for the symptomatic
management of upper respiratory allergy.
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B. Chemical Name:
1,5-Pentamethylenetetrazole, 6,7,8,9-Tetrahydro-5H-tetrazoloazepine

C. Common Name:
Leptazol Injection Giazol, Angioton, Angiotonin, Cardiazol, Cardiazole, Cardifortan,
Cardiol, Cardiotonicum, Cardosal, Cordosan, Cenalene-M, Cenazol, Centrazole, Cerebro-

Nicin, Coranormal, Coranormol, Corasol, Coratoline, Corazol, Corazole, Corazole
(Analeptic) Corisan, Corsedrol, Cortis, Corvasol, Corvis, Coryvet.

D. Chemical grade or description of the strength, quality, and purity of

the ingredient:
Minimum)  (Resuslt)
Assay 98% 99.80%

E. Information about how the ingredient is supplied:

White crystals, slightly pungent and bitter, very stable, not easily attacked by other
substances.

F. Information about recognition of the substance in foreign
pharmacopeias:

Aust., Cz., Hung., It., Arg., Belg., Br., Eur,, Fr,, Ger., Hung,, Ind., Int., It., Jug., Mex,,
Neth., Nord., Pol, Port., Rus., Span., Swiss., and Turk.

G. Bibliography of available safety and efficacy data including peer
reviewed medical literature:

Jun, H. W. Absorption and Fate. J. Pharm. Sci., 1975,64:1843.

Khazi, I. A, Mahajanshetti, C. S., and Gadad A. K. Pentylene tetrazole induced
convulsions. Arzneimittelforschung, 1996;46(10):949-952.
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Erol, D. D, Calis, U., and Demirdamar, R. Pentylene tetrazole-induced seizures in mice.
J. Pharm. Sci. 1995; 84(4):462-465

H. Information about dosage forms used:

Orally
Injection

I. Information about strength:
100-200mg

J. Information about route of administration:
Given by mouth

K. Stability data:

Melts at about 57-60°

L. Formulations:

Leptazol is a sterile solution of pentetrazol 10% and sodium phosphate 0.25% in water for
injections, adjusted to pH 7.8 with dilute hydrochloric acid or potassium hydroxide
solution.

M. Miscellaneous Information:
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QUALITY CONTROL REPORT

CHEMICAL NAME. : PENTYLENETETRAZOLE

MANUFACTURE LOT NO.:MJ0251

PHYSICAL TEST
SPECIFICATION TEST STANDARD.:USP__/BP__/MERCK_ /NF__/MART._/CO.SPECS.__ .
1) DESCRIPTION. :

WHITE CRYSTALS, SLIGHTLY PUNGENT AND BITTER; VERY STABLE, NOT EASILY
ATTACKED BY OTHER SUBSTANCES.

2) SOLUBILITY. :
FREELY SOLUBLE IN WATER AND IN MOST ORGANIC SOLVENTS. SLIGHTLY SOLUBLE
IN ALCOHOL.

3)MELTING POINT.:
MELTS AT ABOUT 57-60 DEGREES.
N—\

4) SPECIFIC GRAVITY.:

5) IDENTIFICATION. :

PASSES. : FAILS.:
COMMENTS. :

ANALYST SIGNATURE. : DATE. :
PREPACK TEST.: DATE. : INITIAL.

RETEST. : DATE. : INITIAL.:
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------------------ IDENTIFICATION
PRODUCT #: P720-7 NAME: 1,5-PENTAMETHYLENETETRAZOLE, 98%
CAS#  54-95-5
MF: C6H10N4

SYNONYMS
ANGIAZOL * ANGIOTON * ANGIOTONIN * CARDIAZOL * CARDIAZOLE *
CARDIFORTAN * 101, * * * AN *

_CENALENE-M * CENAZOL * CENTRAZOLE * CEREBRO-NICIN * CORANORMAL *

CORANORMOL * CORASOL * CORATOLINE * CORAZOL * CORAZOLE *
CORAZOLE

(ANALEPTIC) * CORISAN * CORSEDROL * CORTIS * CORVASOQOL * CORVIS *

CORYVET * ALPHA BETA-CYCLOPENTAMETHYLENETETRAZOLE *
DEAMOCARD *

DELZOL-W * DIOVASCOLE * DEUMACARD * GEWAZOL * KARDIAZOL *
KORAZOL *

KORAZOLE * LEPAZOL * LEPTAZOL * LEPTAZOLE * METRAZOL * METRAZOLE *

NAURANZOL * NAURAZOL * NEDCARDOL * NEOCARDOL * NEURAZOL * NOVO
CORA-
VINCO * OPTICOR * PEMETESAN * PENETRASOL * PENETRATSOL * PENETIAZOL

*

PENTACARD * PENTACOR * PENTAMETHAZOL * PENTAMETHAZOLUM *

PENTAMETHYLENETETRAZAL * PENTAMETHYLENETETRAZOL *
PENTAMETHYLENETETRAZOLE * PENTAMETHYLENE-1,5-TETRAZOLE * 1,5-

PENTAMETHYLENETETRAZOLE * PENTAMETILENTETRAZOLO (ITALIAN) *
PENTAZOL *

PENTAZOLUM * PENTEMESAN * PENTETRAZOL * PENTETRAZOLE *
PENTRAZOL *

PENTROLONE * PENTROZOL * PENTYLENETETRAZOL * PENTYLENETETRAZOLE

*

PETAZOL * PETEZOL * PETRAZOLE * PHRENAZOL * PHRENAZONE * PMT * PTZ *

STELLACARDIOL * STILLCARDIOL * TETRACOR * 6,7,8,9-TETRAHYDRO-5-
AZEPOTETRAZOLE * 6,7,8,9-TETRAHYDRO-5H-TETRAZOLOAZEPINE * 7,8,9,10-

TETRAZABICYCLO(5.3.0)-8,10-DECADIENE * 1,2,3,3A-TETRAZACYCLOHEPTA-8A,

2-CYCLOPENTADIENE * TETRASOL * TETRAZOL * TETRAZOLE,
PENTAMETHYLENE- *
— SH-TETRAZOLO(1,5-A)AZEPINE, 6,7,8,9-TETRAHYDRO- (8CL9CI) * TT87 *
VASAZOL * VASOREX * VENTRAZOL * YETRAZOL *



RTECS NO: XF8225000

------------------ TOXICITY HAZARDS ------eo-

SH-TETRAZOLOAZEPINE, 6,7,8,9-TETRAHYDRO-

TOXICITY DATA
ORL-MAN LDLO:147 MG/KG
IVN-MAN LDLO:29 MG/KG
ORL-RAT LDS50:140 MG/KG
[PR-RAT LD50:62 MG/KG
SCU-RAT LD50:85 MG/KG
IVN-RAT LD50:45 MG/KG
REC-RAT LD50.8 MG/KG
ORL-MUS LD50:88 MG/KG
[PR-MUS LD50:55 MG/KG
SCU-MUS LD50:70 MG/KG
[VN-MUS LD50:31400 UG/KG
PAR-MUS LD50:72 MG/KG
SCU-RBT LD50:76 MG/KG
IVN-RBT LD50:30 MG/KG
SCU-FRG LD50:1600 MG/KG

85DCAI 2,73,70
85DCAI 2,73,70
JPPMAB 13,244,61

TXAPAY 18,185,71
TXAPAO 18,185,71
AIPTAK 135,9,62
AACRAT 46,395,67
JPETAB 128,176,60
AIPTAK 123,419,60
BCFAAI 111,293,72
AIPTAK 103,146,55
ARZNAD 6,583,56
JAPMAS 29,2,40
PHTXAG 21,1,58
PLRCAT 1,7,69

REVIEWS, STANDARDS, AND REGULATIONS
NOHS 1974: HZD 84704, NIS 1, TNF 68; NOS 6, TNE 2770
N EPA TSCA CHEMICAL INVENTORY, JUNE 1990

TARGET ORGAN DATA

BRAIN AND COVERINGS (RECORDINGS FROM SPECIFIC AREAS OF CNS)

BEHAVIORAL (TREMOR})

BEHAVIORAL (CONVULSIONS OR EFFECT ON SEIZURE THRESHOLD)

BEHAVIORAL (EXCITEMENT)

BEHAVIORAL (MUSCLE CONTRACTION OR SPASTICITY)
LUNGS, THORAX OR RESPIRATION (OTHER CHANGES)
ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES

(RTECS)

DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE

INFORMATION.

ACUTE EFFECTS

HEALTH HAZARD DATA ------eemeeeeme

HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN.

MAY CAUSE IRRITATION.
EXPOSURE CAN CAUSE:
CNS STIMULATION
CONVULSIONS

TARGET ORGAN(S):

CENTRAL NERVOUS SYSTEM

P FIRST AID

IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS
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CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER

OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS
--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE ---

WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR,
CHEMICAL-RESISTANT

GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING.

SAFETY SHOWER AND EYE BATH

USE ONLY IN A CHEMICAL FUME HOOD

DO NOT BREATHE DUST.

AVOID CONTACT WITH EYES, SKIN AND CLOTHING

AVOID PROLONGED OR REPEATED EXPOSURE

WASH THOROUGHLY AFTER HANDLING.

TOXIC.

KEEP TIGHTLY CLOSED.

STORE IN A COOL DRY PLACE.

TOXIC BY INHALATION, IN CONTACT WITH SKIN AND IF SWALLOWED.

IF YOU FEEL UNWELL, SEEK MEDICAL ADVICE (SHOW THE LABEL WHERE

POSSIBLE).
WEAR SUITABLE PROTECTIVE CLOTHING, GLOVES AND EYE/FACE
PROTECTION.
TARGET ORGAN(S).
NERVES

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT

PURPORT TO BE

ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA ALDRICH SHALL
NOT BE

HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM
CONTACT WITH THE

ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR
ADDITIONAL

TERMS AND CONDITIONS OF SALE
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parations are listed below; details are given in Part 3.
,fh preparations

gMNikethamide Injection.

#9 Preparations

~ = Glucose; Coraminet:
=t

Spain: Cora*: Coramina®t:

Lient preparations. Ger: Antiadipositum X-112%;
Herzfluid*: Hypotonin fortet: Poikilolon*: Spain:
t, Tosiddn; Swirz. : Gly-Caramine.

yomica
Neuz Vomica; Noce Vomica; Noix Yomique;
en.

-57-3 (anhydrous brucine).

Spoeios. In Aust., Chin., Cz., Fr, Hung., Jpn, and Swiss.
[¥. also include Powdered Nux Vomica.
“\ ows Strychnos pierriana.

(538-h)

B_;)c‘se'éds of Strvchnos nux-vomica (Loganiaceae).

ymica has the actions of strychnine (see

N.:Extracts of nux vomica have been used for

ariety of disorders including those of diges-

b bility

=il ‘as containing strychnine, nux vormica con-

e which has similar properties.

ca (Nux vom.) is used in herbal and ho-

fopathic medicine. Ignatia, the dried seed of
inos ignatii, is also used in homoeopathic

pé where it is known as Ignatia amara or la-
o

2
ations

p preparations are listed below: detatls are given in Part 3.
Preparations

dient preparations. Beig.. Aperop: Digestobiaset,
r.: Climaxol; Créeme Rap; Curoveinyl: Digestobiase;
rez Chlorhydropepsique: Phosma-Hémaioporphyrinet:
Pinkt; Quintonine: YSE: YSE Glutamique; figl.: Amaro
olif; Enteroton Digestivot: Gastro-Pepsin; Lassatina; Pnllole
C.Mr Peter Pote’s: Spain: Alofedina: Swirz.: Padma-Lax

- mo_line (1436-b)
‘Wine (BAN, USAN, rINN).

P56; NSC-25159: Phenoxazole; Phenylisohydantoin; Phe-
ohydantoin. 2-imino-5-phenyl-4-oxazohdinone.
N0, = 176.2.

L.ZISZ 34-3 (pernoline); 68942-31-4 (pemoline hy-
de2 18968-99-5 (magnesium pemoline}.

gy sk e Effects, Treatment, and Precau-
$H4G -

for Dexamphetamme Sulphate, p.1547; howev-

.‘ Seffects of over-stimulation and sympathomi-

Céactlvny are considered to be less with

o 9 There have been reports of 1mpa1red liver

chorea,

use of the dmg developmenl \
frawal syndrome. and inability t
x ‘ ce.and it was evident that the pa

Ll suggested lhal ﬂmwth cupprewon WA
et of prolonged treatment with clinical
<3y “PemOhnc and that this effect might be dosd
under Dexamphetamine Sulphate, p. 1548,

on LC, er al. Impaired growth in hyperkinetic d
g pemoline. J Pediarr 1979: 94: 53831

Modafinil/Phendimetrazine Tartrate

function during the first few weeks of pemoline therapy was

considered essential and it was recommended that serum en-

zymes should be measured at no less than every 2 weeks for

the first 6 weeks and then every other month

}. Anonymous. ‘Hyperkinesis™ can have many causes. symptoms.
JAMA 1975, 232;: 1204-16.

2. Patierson JF. Hepatilis associated with pemoline. South Med J
1984; 77: 938.

Effects on muscle. See under Effects on the Nervous Sys-

tem, p.1555.

Effects on the nervous system. Choreoathetosis and

thabdomyolysis developed in a patient following a marked

increase in intake of pemoline.! Abnormal movements re-

sponded to diazepam.

For a discussion on central stimulants provoking Tourette’s

syndrome, see Dexamphetamine Sulphate, p.1548.

1. Briscoe JG. er al. Pemoline-induced choreoathetosis and rhab-
domyolysis. Med Toxicel 1988; 3: 72-6.

Effects on the prostate. Experience in one patient suggest-

ed that pemoline might adversely affect the prostate gland or

interfere with tests for prostatic acid phosphatase used in the

diagnosts of prostatic carcinoma.’

1. Lindau W. de Girolami E. Pemoline and the prostate. Lancer
1986 i: 738.

Pharmacokinetics

Pemoline is readily absorbed from the gastro-intes-
tinal tract. About 50% is bound to plasma protein. It
is partially metabolised in the liver and excreted in
the urine as unchanged pemoline and metabolites.

It has been suggested that magnesium hydroxide
might increase the absorption of pemoline. Pemo-
line with magnesium hydroxide is known as magne-
sium pemoline.

References.

. Vermeulen NPE. er al. Pharmacokinetics of pemoline in plas-
ma. saliva and urine following oral administration. Br J Clin
Pharmacol 1979: 8: 459-63.

. Sallee F, e al. Oral pemoline kinetics in hyperactive children.
Clin Pharmaco! Ther 1985 37: 606-9.

. Collier CP. er al. Pemoline pharmacokinetics and long term
therapy in children with attention deficit disorder and hyperac-
tivity. Clin Pharmacokinet 1985 10; 269-78.
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Uses and Administration

Pemoline has similar actions to dexamphetamine
(see p.1548) and is used as an alternative to dexam-
phetamine or methylphenidate in the management
of hyperactivity disorders in children (see p.1544).
In the UK the initial dose by mouth in such children
is 20 mg each morning. increased by 20 mg at week-
ly intervals to 60 mg. If no improvement occurs the
dose can be gradually increased to a maximum of
120 mg each morning. In the USA 37.5 mg is given
each morning initially. increased gradually at week-
ly intervals by 18.75 mg: the usual range is 56.25 to
75 mg daily and the maximum recommended daily
dose 1s 112.5 mg.

Pemoline is also an ingredient of an oral prepara-
tion. also containing vohimbine hydrochloride and
methyltestosterone. which is given with the inten-
tion of managing failure of sexual desire and func-
tioning in males and females.

Pemoline has been given with magnesium hydrox-
ide (magnesium pemoline) in an attempt to increase
its absorption.

Preparations

Names of preparations are listed below: details are given in Part 3.
Proprietary Preparations

Canad.: Cylert. Ger.: Senior: Tradon: S.Afr.:
Stimul: UK. Volital: USA- Cylert.
Multi-ingredient preparations. Ger.: Cephalo-Teknosalt;
Ital.: Deadyn: S.Afr.: Lentogesic: Spain: Neurocordin: UK: Prow-
ess.

Dynalert: Switz.:

Pentetrazol (7. B

Pentetrazol (BAN, rINN).

Corazol; Leprazol, Pentamethazol: | 5-Pentamethylenetetra-

zole: Pentazol; Pentetrazolum: Pentyienetetrazol 6,7,8,9-Tet
——t—

rahM[_le—;r_';_z;loazeplne

CeHioNy -

CAS — 54.95.5.

Pharmacopoeias. in Aust., Cz., Hung., and ft. ﬂ P

pd

1555

Pentetrazol is a central and respiratory stimulant
similar to doxapram hydrochloride (see p.1550). It
has been used in respiratory depression but when
respiratory stimulants are indicated other agents are
generally preferred. It has also been included in
multi-ingredient preparations intended for the treat-
ment of respiratory-tract disorders including cough,
cardiovascular disorders including hypotension, and
for the treatment of pruritus.

Administration has been by mouth and by injection.
p— —

Porphyria. Pentetrazol has been associated with acute at-

tacks of porphyria and is considered unsafe in patients with

acute porphyria.’

1. Moore MR, McColl KEL. Porphyria: drug lists. Glasgow: Par-
phyria Research Unil, University of Glasgow, 1991.

Preparations

Names of preparations are listed below: details are given in Part 3.
Proprietary Preparations

Spain: Cardiorapide.

Muiti-ingredient preparations. Fr.: Désintex-Pentazolt: Ger.:
Cardaminolt; Jasivitat; Poikilotont; Sympatocardt; Jral.: Cardia-
zol-Paracodina; Spain: Cardiorapide Efed; Espectona Composi-
wm: Fluidin Infantilt.

Phenbutrazate Hydrochloride
(1485-y)

Phenbutrazate Hydrochloride (BANM).

Fenbutrazate Hydrochioride ("NNM); R-381. 2-(3-Methyl-2-
phenylmorpholino)ethyl 2-phenylbutyrate hydrochloride.
C33H2sNO3, HCI = 403.9.

CAS —~— 4378-36-3 (phenbutrazote); 6474-85-7 (phen-
butrazate hydrochloride).

Phenbutrazate hydrochloride was formerly used as
an anorectic agent.

Phendimetrazine Tartrate (s

Phendimetrazine Tartrate (BANM, INNM).

Phendimetrazine Acid Tartrate; Phendimetrazine Bitartrate.
(+)-3.4-Dimethyl-2-phenylmorpholine hydrogen tartrate.
Ci:HisNO,CH Oy = 341.4,

CAS — 634-03-7 (phendimetrozine); 7635-51-0
(phendimetrazine hydrochloride); 50-58-8 (phendimetro-
zine tartrate).

Pharmacopoeias. In US.

A white odourless crystalline powder. Freely soluble in wa-
ter sparingly soluble in warm alcohol; practically insoluble
in acetone, in chloroform, and in ether. A 2.5% solution in
water has a pH of 3 10 4. Store in aimight containers.

Adverse Effects, Treatment, and Precau-
tions
As for Dexamphetamine Sulphate, p.1547.

Pharmacokinetics

Phendimetrazine tartrate is readily absorbed from
the gastro-intestinal tract and is excreted in the
urine, partly unchanged and partly as metabolites,
including phenmetrazine.

Uses and Administration

Phendimetrazine tartrate is a sympathomimetic
agent with the actions of dexamphetamine (see
p.1548). It is used as an anorectic and is adminis-
tered by mouth as an adjunct to dietary measures in
the short-term treatment of moderate to severe obes-
ity. The use of adjuncts in the management of obes-
ity is discussed on p.1544 where the use of stimulant
anorectics such as phendimetrazine is questioned.
The usual dose is 35 mg two or three times daily 1
hour before meals, but doses should be individual-
ised and in some cases 17.5 mg twice daily may be
adequate: the dose should not exceed 70 mg three
times daily. An alternative dose is 105 mg once dai-
ly in the morning as a sustained-release preparation.
Phendimetrazine hydrochloride is used similarly; it
is given by mouth in doses of 15 (o 40 mg daily.

-nj
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368 Central and Respiratory Stimulants

1437-v

Pentetrazol (B.P., Eur. P.). Leptazol; Pentazol;
Pentamethazol: Pentylenetetrazol; Pentetrazolum;
Corazol; 1,5-Pentamethylenetetrazole. 6,7,8,9-
Tetrahydro-5H-tetrazoloazepine.
CoH (N, =138.2.
CAS — 54-95-5.

Belg., Br., C:z., Eur.,

[ Pharmacopoeias. In Arg. Aust.,
// Fr., Ger., Hung., Ind., Int. Ii, Jug., Mex. Neth.,

b

1
g
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C

ord., Pol., Port., Rus., Span., Swiss, and Turk.

Colourless, almost odourless crystals or white
crystalline powder with a slightly pungent bitter
taste. M.p. 57° to 60°. Soluble 1 in less than 1
of water, of alcohol, and of chloroform, and 1 in
less than 4 of ether; soluble in carbon tetra-
chioride. A 10% solution in water has a pH of
55 to 7. A 4.91% solution is iso-osmotic with
serum. Solutions are sterilised by autoclaving or
by filtration, avoiding contact with metal. Protect
from light.

An aqueous solution of pentetrazol iso-osmatic with
serum (4.91%) caused 100% haemolysis of erythrocytes
cultured in it for 45 minutes.— E. R. Hammariund and
K. Pedersen-Bjergaard, J. pharm. Sci., 1961, 50, 24.
Pentetrazol in a concentration of | to 3% inhibited the
growth of Escherichia coli, Bacillus subtilis, Staphylo~
coccus aureus, and Pseudomonas aeruginosa. This sub-
stantiated the statement in the B.P. 1958 that no bac-
tericide needed to be added to solutions for injection.—
R. J. Gilbert and A. D. Russell, Pharm. J., 1963, I,
tHL

Adverse Effects. High dosage produces epilepti-
form convulsions, and overdosage may result in
respiratory depression.

Treatment of Adverse Effects. As for Niketham-
ide, p.367. If pentetrazol has been ingested the
stomach should be emptied by aspiration and
lavage.

Precautions. Pentetrazol may provoke seizures in
patients with epilepsy or other convulsive disord-
ers.

Absorption and Fate. Pentetrazol is readily
absorbed after administration by mouth and by
injection. It is rapidly metabolised, chiefly in the
liver. About 75% of a parenteral dose has been
reported to be excreted in the urine.

Peak plasma concentrations of about 2ug per ml were
obtained about 2 hours after a dose of 100 mg of pen-
tetrazol by mouth. The drug was excreted in the
urine..— W. R. Ebert et al.,, J. pharm. Sci., 1970, 59,
1409.

Plasma-pentetrazol concentrations in 3 patients, who
were taking the drug regularly, ranged from 145 to
3.1 ug per ml when measured 1.25 to § hours after a
100-mg dose.— H. W. Jun et al., J. pharm. Sci., 1975,
64, 1843, -

Uses. Pentetrazol is a respiratory stimulant with
actions and uses similar to those of nikethamide
(see p.367). It has been given in usual doses of
100 mg, administered subcutaneously, intra-
muscuiarly. or intravenously. Pentetrazol has
been employed in the elderly to alleviate the
symptoms of senility. For this purpose it has
been given by mouth in a dose of | 200 m

twice or thrice daily, usually in conjunction wit

nicotinic acid, but its value has not been substan-

tiated in trials.

—Peiitetrazol has béen admimistered Tiitravenously

as an aid to the diagnosis of epilepsy.

Preparations

'WM (B.P.C. 1963). Inj. Leptazol. A sterile
$olution of pentetrazol 10% and sodium phosphate

0.25% in Water for Injections, adjusted to pH 7.8 with
dilute hydrochloric acid or potassium hydroxide solution.
The addition of a bactericide is unnecessary. Dose. 0.5
to 1 ml subcutaneously.

Proprietary Names

Cardiazol (Knoll, Ger.; Medinsa, Spain; Knoll, Switz.},
Cardiorapide (Rapide, Spain), Metrazoi(Knoll, USA}.

1438-g

Phenatine. N-{a-Mcthyiphenethynicotinamide
diphosphate; N-(a-Methylphenethyl)pyridine-3-carb-
oxamide diphosphate.

CsH | (N.O,2H,PO,=436.3.

CAS — 139-68-4 (base); 2964-23-0 (diphosphate).
Pharmacopoeias. In Rus.

Odourless colourless crystals or white crystalline powder
with a bitter saline taste. Soluble in water and alcohol;
practically insoluble in ether. A 5% solution in water
has a pH of 1.8 to 2.4.

Uses, Phenatine is claimed to stimulate the central
nervous system in a similar way to dexamphetamine
without causing vasoconstriction. It is also claimed that
it reduces blood pressure. In the USSR it has been
employed similarly to dexamphetamine as a central sti-
mulant; it has also been suggested in the treatment of
hypertension. .

1439-q

Picrotoxin (B.P. 1963). Picrotox.; Picrotoxinum; Coccu-
lin.

CyoH 34,01, =602.6.

CAS — 124-87-8.

Pharmacopoeias. In Arg., Int., It., Mex., Span., Swiss,
and Turk.

An active principle from the seeds of 4namirta cocculus
(=A. paniculata) (Menispermaceac).

Odourless, colourless, flexible, shining prismatic crystals
or white or nearly white microcrystalline powder, with a
very bitter taste. M.p. about 199°.

Soluble 1 in 350 of water, 1 in 35 of boiling water, 1 in
16 of aicohol, and | in 3 of boiling alcohol; soluble in
glacial acetic acid and solutions of acids and alkali
hydroxides; slightly soluble in chloroform and ether. A
saturated solution in water is neutral to litmus. Solu-
tions are sterilised by autoclaving or by fitration.
Protect from light.

The potency of picrotoxin solutions diminished as the
pH increased above 7.— P. W. Ramwell and J. E.
Shaw, J. Pharm. Pharmac., 1962, 14, 321.

Adverse Effects and Treatment. As for Nikethamide,
p-367. As little as 20 mg may cause severe poisoning.

Uses. Picrotoxin is a respiratory stimulant with actions
and uses similar to those of nikethamide (p.367). Its
duration of effect is brief.

It was formerly given in usual doses of 3 to 6 mg
intravenously.

1440-d

Pipradrol Hydrochloride (B.P.C. 1963). a-(2-Piper-
idyl)benzhydrol hydrochloride; aa-Diphenyl-a-(2-piper-
idyl)methanol hydrochioride.

C,sH, NO,HCI=1303.8.

CAS — 467-60-7 (pipradrol); 71-78-3 (hydrochloride}.

Odourless, tasteless, smail white crystals or white or
almost white crystalline powder. M.p. about 290° with
decomposition. Soluble: | in 30 of water, 1 in 35 of
alcohol, 1 in 1000 .of chloroform, and ! in 8 of methyl
alcohol; practically insoluble in ether. A 1% solution in
water has a pH of 5 to 7. Protect from light.

Adverse Effects. Pipradrol hydrochloride may cause
nausea, anorexia, aggravation of anxiety, hyperexcitabil-
ity, and insomnia. Epigastric discomfort, skin rash,
dizziness, and hallucinations have been reported.

Precautions. Pipradrol hydrochloride is contra-indicated
in endogenous depression, in agitated prepsychotic
patients, chorea, paranoia, obsessional disorders, and
anxé;(y states, and in patients for whom ECT is indi-
cated.

Uses. Pipradrol hydrochloride is a stimulant of the cen-
tral nervous system which was formerly given in usual
doses of 2 10 6 mg daily in fatigue and some depressive
states.

Proprietary Names
Detaril (ISOM, [1al), Stimolag Fortis {Lagap. Switz.).

1441.n

Cropropamide. NN-Dimcthyl.z.'(N»
crotonamido)butyramide. 5
C,3H,4N,0,=240.3.

CAS — 633-47-6.

1442-h

Crotethamide. 2-(N-Ethylcrotona
butyramide. L sk
C;HpN,0,=226.3. .

CAS — 6168-76-9.

1443-m

Prethcamide is soluble

ether.

Adverse Effects. Side-effects - jncls
paraesthesias, restlessness, muy iy
tremors, dyspnoea, and flushingill
Gastro-intestinal disturbances Zand

have also been reported.

. : o ;
Precautions. Prethcamide shouldgl
care to patients with epilepsy.. 08

in

Uses. Prethcamide is a réiﬁ}"a
which has been given in usual dig
three or four times daily in bel
respiratory insufficiency in chronic
It has also been given intramustl
intravenous injection, and by® Wi
sion. ’

Sl
AT
[TAEN

Proprietary Preparations .
Micoren (Geigy, UK). Prethcamide,
of 400 mg. (Also available as Micg
Neth., Switz.), je
Other Proprietary Names
Micorene (Belg.).

1444-b ) R

Prolintane HydrochlorideXSB-
Propylphenethyl)pyrrolidine hydrock
C,sHy;N,HC1=253 8. e

CAS — 493-92-5 (prolintane):: I8
chloridef. L

o
A white odourless powder -with¥}
M.p. about 133°. Soluble in’ Walds
chloroform; practically insoluble 13
Adverse Effects and Precautions¥
nausea, and tachycardia have?beg
patients receiving prolintane. ‘ [} 8
with care in patients taking monos.
inhibitors, and should not be, gIg
with hyperthyroidism or epilepsy. X

Uses. Prolintane hydrochloridé is
stimulant of the central nerv(

been given, in fatigue and to}if
usually with vitamin supplemen
10 mg twice daily, with the. s¢
given not later than mid-afterncon

Proprietary Preparations
Villescon (Boehringer Ingetheim, UKy
in each 5 ml prolintane hydrochloride$-
hydrochloride 1.67 mg, riboflavine , phes
salt) 1.36 mg, pyridoxine hydrochln,l'l‘iE
namide 5 mg, and alcohol 12.2% w/y.{s8
water) and Tablets each containing P*
chloride 10 mg, thiamine mono-nitrate:
3 mg, pyridoxine hydrochloride .3nf
15 mg, and ascorbic acid 50 mg. Fo*h
of appetite and mood. Dose. 10 ml of lic
twice daily; children 5 to 12 years, 2,-51.50
ok

o

Other Proprietary Names
Promotil (Fr.j.
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Synthesis and biological activities of some 3,6-disubstituted
thiazolo[3,2-b][1,2,4]triazoles.

Erol DD; Calis U; Demirdamar R; Yulug N; Ertan M

Hacettepe University, Faculty of Pharmacy, Pharmaceutical Chemistry
Department, Ankara, Turkey.

J Pharm Sci 1995 Apr;84(4):462-5
95356086

Some new 2,3-dihydro-3-hydroxy-6-phenyl-3-(4-substituted-
(phenylthiazolo[3,2-b][1,2,4]triazole derivatives were synthesized as
antifungal agents. After their structures were confirmed by microanalysis
and IR and NMR spectral analysis, their antifungal activities against
Candida albicans, Candida parapsilosis, Candida stellatoidea, and Candida
pseudotropicalis were investigated. Contrary to our expectations, all proved
to have poor antifungal activities. Because
2,4-dihydro-3H-1,2,4-triazol-3-ones are a new class of anticonvulsant
agents, a series of thiazolo[3,2-b][1,2,4]triazoles was evaluated for
anticonvulsant activity and observed as potential anticonvulsant
candidates. All compounds examined exhibited activity against both
maximal electroshock and pentylene tetrazole-induced seizures in mice.
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A. INGREDIENT NAME:
PIRACETAM

B. Chemical Name:
1-Acetamido-2-Pyrrolidinone, Euvicor, Gabacet, Genogris, 2-Ketopyrrolidine-1-
Ylacetamide, Nootron, Nootropil, Nootropyl, Normabrain, 2-Oxo-Pyrrolidine-Acetamide,

2-Oxo-Pyrrolidin-1-Ylacetamide, Piracetam, Pirazetam, Pirroxil, Pyracetam, Pyramem, 2-
Pyrrolidininnoneacetamide, 2-Pyrrolidoneacetamide, UCB 6215

C. Common Name:

D. Chemical grade or description of the strength, quality, and purity of
the ingredient:

Assay: 99.27%

E. Information about how the ingredient is supplied:

White or almost white crystal powder

F. Information about recognition of the substance in foreign
pharmacopeias:

G. Bibliography of available safety and efficacy data including peer
reviewed medical literature:

Mondadori, C. Nootropics: Preclinical Results in the Light of Clinical Effects; Comparison
with Tacrine. Critical Reviews™ in Neurobiology,1996; 10: 357-370.

Tallal, U., Chase, C., and Russell, G. Calculation of the Efficacy of Piracetam in Treating
Information Processing, Reading, and Writing Disorders in Dyslexic Children.
International Journal pf Psychophysiology, 1986; 4. 41-52.

Mindus, P., Cronholm, B., and Levander, S. E. Piracetam-induced improvement of mental
performance: a controlled study on normally aging individuals. Acta Psychiat. Scand.,
1976; 54(2):150-160.



Simeon, J., Waters, B., and Resnick, M. Effects of Piracetam in children with learning
disorders. Psychopharmacol.Bull., 1980; 16: 65-66.

Stegink, K. J., The clinical use of Piracetem, a new nootropic drug: the treatment of senile
involution. Arzneim-Forsch, 1972; 22: 975-977.

Wilsher, C., Atkins, G., and Mansfield, P. Piracetam as an aid to learning in dyslexia,
preliminary report. Psychopharmacology. 1979; 65: 107-109.

Wilsher, C., Atkins, G., and Mansfield, P. Effects of Piracetam on dyslexic’ reading ability.
J. Learn. Disability. 1985, 18: 19-25.

Mondadori, C., Petschke, F., and Hiusler, A. The Effects of Nootropics on Memory: new
Aspects for Basic Research. Pharmacopsychiatry. 1989; 22: 102-106.

Yal, V., Derzhiruk, L. P., and Mogilevskii, A. Piracetam-induced changes in the
functional activity of neurons as a possible mechanism for the effects of nootropic agents.
Neurosci Behav. Physiol., 1996; 26(6): 507-515.

Pepeu, G. and Spignoli, G. Nootropic drugs and brain cholinergic mechanisms. Prog.
Neuropsychopharmacol Biol. Psychiatry. 1989; 13Suppl: $77-78.

Pilch, H. and Muller, W. E. Piracetam elevates muscarinic cholinergic receptor density in
the frontal cortex of aged but not of young mice. Psychopharmacology. 1988; 94(1): 74-
78.

De Deyn, P. P, Reuck, J. D., and Deberdt, W. Treatment of acute ischemic stroke with
Piracetam. Members of the Piracetam in Acute Stroke Study (PASS) Group. Stroke.
1997; 28(12): 2347-2352.

Di Ianni, M., Wilsher, C. R, and Blank, M. S. The effects of Piracetam in children with
dyslexia. J. Clin Psychopharmacol. 1985, 5(5). 272-278.

Wilsher, C. R, Bennett, D, and Chase, C. H. Piracetam and dyslexia: effects on reading
tests. J. Clin Psychopharmacol. 1987, 7(4): 230-237.

Reisberg, B., Ferris, S. H., and Gershon, S. An overview of pharmacologic treatment of
cognitive decline in the aged. Am J. Psychiatry. 1981; 138(5): 593-600.

Bartus, R. T., Dean, R. L., and Sherman, K. A. Profound effects of combining choline and

Piracetam on memory enhancement and cholinergic function in aged rats. Neurobiol
Aging. 1981; 2(2): 105-111.
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Buresova, O. and Bures, J. Piracetam-induced facilitation of interhemispheric transfer of
visual information in rats. Psychopharmacologia. 1976; 46(1): 93-102.

Dimond, S. J., Scammell, R. E., and Pryce, I. G. Some effects of Piracetam (UCB 6215,
Nootropyl) on chronic schizophrenia. Psychopharmacology. 1979, 64(3): 341-348.

Dimond, S. J. and Brouwers, E. M. Increase in the power of human memory in normal
man through the use of drugs. Psychopharmacology. 1976; 49(3): 307-309.

Sara, S. J., David-Remacle, M., and Weyers, M. Piracetam facilities retrieval but does not
impair extinction of bar-pressing in rats. Psychopharmacology. 1979; 61(1): 71-75.

Brandao, F., Paula-Barbosa, M. M., and Cadete-Leite, A. Piracetam impedes neuronal
loss withdrawal after chronic alcohol intake. Alcohol. 1995; 12(3): 279-288.

Mindus, P., Cronholm, B., and Levander, S. E. Does Piracetam counteract the ECT-
induced memory dysfunctions in depressed patients? Acta Psychiatr. Scand.1975; 52(5):
319-326.

Mondadoori, C., Classen. W., and Borkowski, J. Effects of oxiracetam on learning
memory in animals: comparison with piracetam. Clin Neuropharmacol. 1986; 9 Suppl 3
$27-38.

Song, C., Earley, B., and Leonard, B. E. Effect of chronic treatment with piracetam and

tacrine on some changes caused by thymectomy in the rat brain. Pharmacol Biochem.
Behav. 1997; 56(4): 697-704.

H. Information about dosage forms used:

Patients received either 3.3 g of Piracetam daily or matching placebo syrup. Each dose of
test medication was 5 ml. administered before breakfast and again before the evening
meal. A 5 ml dose of active medication contained 1.65 g of Piracetam. No dosage
adjustments were allowed. The patient’s parents were contacted to review dosage
instructions and to determine whether any adverse effects had been observed.

I. Information about strength:

165g-33¢g
J. Information about route of administration:

Orally
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K. Stability data:

L. Formulations:

M. Miscellaneous Information:

See File
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— CERTIFICATE OF ANALYSIS
# SYegy
Coa No: 7777
-ﬂLPIRACET

¢ - .

Batch No: 96120006 - —-—~ * Manufacturing Date: Dec '3, 1996
Testing Resuit

Appearance C/ i t white crystal powder ||
Identification - ositive

- Melting Point 152.5-153.5°C

° o Clarity of Solution Clear
Heavy Metals 7 <20ppm
Residue on Ignition 0.02%
Loss on Drying 0.12%

ﬂ Assay_ 99.27% | )
Conclusion: Conforms to China Provincial Standard
Remarks: The above testing resuit is per manufacturer's informaton™®
-— [0 / Q’]
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QUALITY CONTROL REPORT

CHEMICAL NAME. :PIRACETAM

MANUFACTURE LOT NO.:97060036

PHYSICAL TEST

SPECIFICATION TEST STANDARD.:USP__ /BP__/MERCK /NF__/MART.__/CO.SPECS.

1)DESCRIPTION. :
WHITE TO OFF WHITE CRYSTALS FROM ISOPROPANOL OR WHITE TO OFF WHITE
CRYSTALLINE POWDER.

2) SOLUBILITY. :
VERY SOLUBLE IN WATER; SOLUBLE IN ALCOHOL, ESPECIALLY IN ISOPROPANOL.

3)MELTING POINT.:
MELTS AT ABOUT 151.5-152.5 degree.

4) SPECIFIC GRAVITY.:

5) IDENTIFICATION. :
A) COMPLIES IR SPECTRUM AS PER COMPANY SPECS.

PASSES.: FAILS.:
COMMENTS. :

ANALYST SIGNATURE. : DATE. :
PREPACK TEST.: DATE. : INITIAL.:
RETEST. : DATE. : INITIAL.:




IDENTIFICATION
PRODUCT #: P5295 NAME: PIRACETAM
CAS # 7491-74-9

MEF: C6H10N202

SYNONYMS
1-ACETAMIDO-2-PYRROLIDINONE * EUVIFOR * GABACET * GENOGRIS * 2-

KETOPYRROLIDINE-1-YLACETAMIDE * NOOTRON * NOOTROPIL * NOOTROPYL

*

NORMABRAIN * 2-0XO-PYRROLIDINE ACETAMIDE * 2-OXO-PYRROLIDIN-1-

YLACETAMIDE * PIRACETAM * PIRAZETAM * PIRROXIL * PYRACETAM *

PYRAMEM *
2-PYRROLIDINONEACETAMIDE * 2-PYRROLIDONEACETAMIDE * UCB 6215 *

TOXICITY HAZARDS
RTECS NO: UX9660500
1-PYRROLIDINEACETAMIDE, 2-0XO-

TOXICITY DATA

IPR-MUS LD50:>10 GM/KG PCJOAU 23,795,89

SCU-MUS LD50:12 GM/KG KHFZAN 11(8),132,77

IVN-MUS LD50:10 GM/KG KHFZAN 11(8),132,77

IVN-CAT LD50:10 GM/KG RPTOAN 47,205,84

UNR-MAM LD50:>10 GM/KG RPTOAN 44,22 81

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES
(RTECS) |

DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE

INFORMATION.
HEALTH HAZARD DATA ~~----meemeemem

ACUTE EFFECTS
MAY BE HARMFUL BY INHALATION, INGESTION, OR SKIN ABSORPTION.
MAY CAUSE IRRITATION.
EXPOSURE CAN CAUSE:
CNS STIMULATION
THE TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY
INVESTIGATED.
FIRST AID
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS
CONSCIOUS.

CALL A PHYSICIAN.
IN CASE OF SKIN CONTACT, FLUSH WITH COPIOUS AMOUNTS OF WATER

FOR AT LEAST 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND

SHOES. CALL A PHYSICIAN.
IF INHALED, REMOVE TO FRESH AIR. IF BREATHING BECOMES DIFFICULT,



)

CALL A PHYSICIAN.
IN CASE OF CONTACT WITH EYES, FLUSH WITH COPIOUS AMOUNTS OF WATER

FOR AT LEAST 15 MINUTES. ASSURE ADEQUATE FLUSHING BY SEPARATING

THE EYELIDS WITH FINGERS. CALL A PHYSICIAN.
PHYSICAL DATA
APPEARANCE AND ODOR

SOLID

------------ FIRE AND EXPLOSION HAZARD DATA -----------

EXTINGUISHING MEDIA

WATER SPRAY.

CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.
SPECIAL FIREFIGHTING PROCEDURES

WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING
TO

PREVENT CONTACT WITH SKIN AND EYES.
UNUSUAL FIRE AND EXPLOSIONS HAZARDS

EMITS TOXIC FUMES UNDER FIRE CONDITIONS.
REACTIVITY DATA

STABILITY

STABLE.
HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS

THERMAL DECOMPOSITION MAY PRODUCE CARBON MONOXIDE, CARBON
DIOXIDE, '

AND NITROGEN OXIDES.
HAZARDOUS POLYMERIZATION

WILL NOT OCCUR.

--------------- SPILL OR LEAK PROCEDURES --------------

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED

WEAR PROTECTIVE EQUIPMENT.

SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.

AVOID RAISING DUST.

VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS
COMPLETE.
WASTE DISPOSAL METHOD

DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN

INA
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.

OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS.
--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE ---
WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR,
CHEMICAL-RESISTANT
GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING.



MECHANICAL EXHAUST REQUIRED

CAUTION:

AVOID CONTACT AND INHALATION.
THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT
PURPORT TO BE
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA ALDRICH SHALL
NOT BE
HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM
CONTACT WITH THE
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR
ADDITIONAL
TERMS AND CONDITIONS OF SALE
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Acetyl-L-Carnitine Update

patients with Alzheimer’s discase. Arch Neurol (United States) 49(11): 1137-41,
November 1992.

Scrofani A, Biondi R, Sofia V, D’Alpa F, Grasso A and Filetti S. EEG patterns of
patients with cerebrovascular damage. Effect of L -acetylcamitine during sleep Clin
Trials J (United Kingdom) 25(Suppl. 1): 65-71, 1988.

Sershen H, Harsing LG Jr, Banay-Schwartz M, Hashim A, Ramacci MT and Lajtha A.
Effect of acetyl-L-carnitine on the dopaminergic system in aging brain. J Neurosci
Res (USA) 30(3): 555-59, 1991.

Sinforiani E, lannuccelli M, Mauri M, Costa A, Merlo P, Bono G and Nappi G.
Neuropsychological changes in demented patients treated with acetyl-L-carnitine.
Ini J Clin Pharmacol Res 10(1-2): 69-74, 1990.

Tempesta E, Casella L, Pirrongelli C, Janiri L, Calvani M, Ancona L. L-acetylcarnitine
in depressed elderly subjects. A cross-over study vs. placebo. Drugs Under Experi-
mental Clinical Research 13(7): 417-23, 1987.

Tempesta E, Troncon R, Janiri L, Colusso L, Riscica P, Saraceni G, Gesmundo E,
Calvani M, Benedetti N and Pola P. Role of acetyl-L-carnitine in the treatment of
cognitive deficit in chronic alcoholism. Int J Clin Phannacol Res 10(1-2): 101-7,
1990.

Vecchi GP, Chiari G, Cipolli C, Cortelloni C, De Vreesc L and Neri M. Acetyl-
L -carnitine treatment of mental impairment in the elderly: Evidence {rom a multi-
centre study. Arch Gerontol Geriarr (Netherlands) 12(Suppl. 2): 159-68, 1991.

Villardita C, Smirni " and Vecchio 1. N-acetylcarnitine in depressed ciderly paticats
[1:Acetil carnitina nci disturhi della slera affettiva dellanziano]. Fur Rev Med
Phanmnocol Sci (taly) 6(2): 341-44, 1984,

102 Smart Drugs I

{,

Piracetam Update

This unique substance is probably the most popular smart ('Jr.ug
for normal, healthy people. We've received many positive
comments about piracetam in the smart-drug [an mail. Some
of the most interesting of these piracetam stories (and a couple
of mild caveats) are included in the Smart Drug Users chapter
of this book.

In the three years since Smart Drugs & Nutrients was rescarched
and published, over 150 papers have appearcd in the world’s
scientific literature which describe human studics of piracetam.
Piracetam is, in {act, a broadly effective enhancer of many

Q d C
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aspects of human performance. The studics presented in this
chapter clearly indicate the breadth of piracetam’s clinical
application. These studies amply illustrate piracetam’s benefits
for normal, healthy adults, normally aging elderly adults, and
people suffering from overt cognitive disorders like scnility and
Alzheimer’s disease.

Piracetam and Weekend Athletes

The ability of piracetam to reduce metabolic stress under low-
oxygen conditions was investigated by Schaffler and Klausnitzer
in 1988. The researchers induced hypoxia (low oxygen levels)
in healthy young men (early 20s to early 30s) by reducing the
oxygen content of the laboratory air that they breathed by about
half (10.5% instead of 20% oxygen).  This resembled “the
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oxygen supply at an altitude of about 5300 meters™ (17,400
feet). The degree of cognitive impairment due to the low
oxygen levels was investigated, and the ability of piracctam (in
single doses of 1600 mg or 2400 mg) to prevent this impairment
was measurcd (sce opposite figure). Half of the group was
given a placcbo.

Various tests of reaction time were performed, and in all cascs,
the piracetam-treated group performed better. Best resulls
were obtained at the higher dose (see opposite figure, upper
data points). The increased breathing rate that is usually scen
under low oxygen conditions was significantly reduced by a
single dose of piracetam (lower data points).

The significance of these results is that normal, healthy people
who travel {rom lower altitudes to higher altitudes for physical
activities that require stamina, coordination, concentration,
and muscular output are likcly to greatly benelit from
piracetam. Skiers, take note! Smart-drugged skicrs on
vacation are probably less likely (o injurc themselves or
someonc else, and may be more likely to enjoy their vacation.
Piracetam will probably not only make high-altitude sports
safer, but is likely to improve performance as well.

Other high-altitude activities likely to bz safer with piracctam
include mountain bicycling, backpacking, rock climbing, hang
gliding, and bungee jumping. And piracetam is likely to improve
performance of the sport.

All of these activities involve some risk. Statistically spcaking,
compared to taking piracetam these sports arc absolutely
throw-caution-to-the-wind dare-devilish. Rceently a bungee
jumping trainer forgot to attach his own bungce to the mooring
and jumped to his death. Would he have forgotten if he had
taken piracetam? The rescarch points to a decrease in the odds
of making just this kind of error.

Piracetam for Cigarette Smokers
Of cven more potential significance is the possibility that other
disease conditions resulting from low oxygen levcels in the blood
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may also be allevialed by piracetam. For example, a two-pack-
per-day cigarette smoker at sea level has the oxygen levels of a
person at 10,000 feet. Also, many clinical conditions like
atherosclerosis (occluded arteries) and many pulmonary
discases (especially emphysema) cause reduced blood and brain
oxygenation. Piracetam may greatly relieve the adverse effects
of oxygen shortage in these conditions.

Driving Skills in Elderly Motorists

Statistically, middle-aged drivers have the lowest accident rates.
The rate of age-related accidents can be represented by a graph
with a U-shaped curve (see illustration below) with the highest
values in the late teens (learning to drive) and early twenties
(learning traffic judgment), the lowest values in middle age
(maximum skill, experience and judgment), and higher levels
again at advanced ages (impaired vision, hearing, reaction time
and/or judgment).

One study of elderly drivers (average age 62.7 years) showed
slightly diminished performance in “driving tasks” as compared
to middle-aged drivers (average age 40.6 years). This decre-
ment was characterized by significantly diminished perfor-
mance in sign observance, lane discipline, hesitant driving,
technical handling, and “junction alertness” (leading to “twice
as many risk situations which required driving-instructor inter-
vention”). No differences in speed or sale-distance behavior
werc noted between the groups.
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Could piracetam alter the shape of the accident curve and
alleviate these decrements in older drivers by delaying the onsct
and slowing the progression of age-rclated changes?

A recent study conducted at the University of Cologne in
Germany was performed to answer this question [Schmidt,
1991]. The researchers examined the driving skills of 101
elderly drivers with “reduced reaction capacity.” In a random-
ized, double-blind, placebo-controlled study, in rcal-traffic
conditions, those patients trcated with piracctam exhibited
significantly improved performance. Over the six-week test
period, piracetam-treated drivers’ “sign-observance” scores
improved from 77.08% pre-trcatment to 84.16% post-
treatment.

This study indicatcs clearly that some of the age-related reduc-
tions in driving performance can be improved by piracetam. In
only six weeks, the piracetam-treated drivers improved 7.08%
on the sign-observance test. Of particular interest is the
authors’ note that “all of the drivers who scored less than 80%
improved when treated with piracetam.” This indicates that
piracctam is most helpful in those people with the greatest
driving impairment.

The number and percentage of elderly drivers in developed
countrics is incrcasing, as birth rates drop and life-expectancy
incrcases. The extent to which widespread piracetam use by
clderly drivers might diminish the rising costs ol accidents
causcd by elderly drivers is not yet known, but it is certainly
worth investigating.

Changes in Attitudes

Only three years ago, smart-drug critics were l'()cusihg on the
lack of human testing in normal, healthy individuals. They said,
“Just because piracetam corrects cognitive deficits caused by
disease doesn’t mean it will correct cognitive deficits causcd by
aging, or that it will enhance cognitive abilitics in healthy
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people.” However, increasing data now confirm that piracctam
does, in fact, improve cognitive performance in normal people.

One of the [irst pioneering studics to investigate this possibility
was conducted 17 years ago in Sweden long before the
complaints of smart-drug critics [Mindus, 1976]. These
researchers selected late-middle-aged test subjects (50 years
and older) of above average intelligence (their IQs averaged
above 120) and who were otherwise healthy (none had any
clinical signs of rapidly dcteriorating mental abilitics).

All 18 test subjects reported “slight but seemingly permanent
reduction for some years in their capacity to retain or recall
information” (AAMI). They all had developed compensatory
strategies and behaviors to continue in their highly demanding
jobs, such as “taking notes” and “working slower.” All in all,
these subjects were a good cross-section of the more productive
and accomplished senior members of the work force,

The researchers employed a double-blind, cross-over study.
Half of the test subjects were given placebo for the first four
weeks (phase 1), and piracetam (4.8 grams daily) for the second
four weeks (phase 2). The other half were given piracetam first,
and placebo second.

The subjects then took a number of performance lests,
including computer-based tests. In all phases ol testing,
piracetam scores were higher. In the cross-over phase, all
subjects who switched from placebo to piracetam improved in
score, and all subjects who switched [rom piracetam to placebo
lowered in score (see the graphs below).

The computer-test results were converted into like-magnitude
units (o illustrate the similarity of the performance increases
from piracctam. 1t can be seen that all five computerized tests
showed identical magnitude gains. This is certainly a striking
observation, given the selective effects of some other smart
drugs. Piracetam and other nootropic drugs seecm to produce
positive effects in many aspects of mental function.
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Claims that smart drugs have not proven elfective on normal,
healthy people arc clearly wrong. Such allegations arc not
based on science, but rather on the personal prejudices of the
accusers and their unfamiliarity with the scientific literature.

Cognitive Enhancement in Senility

Although some critics may criticize the usc of smart drugs Lo
trcat AAMI, many acknowledge that smart drugs are clfcctive
in the (reatment of overt senile cognitive impairment. In a
recent study of 84 geriatric patients with non-vascular scnile
cognitive deterioration, piracetam was found to be better than
a placebo at enhancing several cognitive abilitics, including
attention, memory, and behavior [Fioravanti, 1991 |- Dosages
of 6 grams per day appeared to be more effective than 3 grams
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per day. However, once optimum benefits had been obtained
on the 6-gram-per-day dose, the 3-gram-per-day dose was
adequate to maintain the cognitive gains induced by the higher
dose.

Cognitive Performance in Epileptics

Anti-epileptic medicines often exhibit cognitive side effects in
the inverted-U dose-response manner. For example, at low
doses, many anti-epileptic drugs improve cognition scores.
However, at the high doses often necessary to control epileptic
seizures, anti-epileptic drugs can cause profound cognitive
impairment.

In a new study of the cognitive properties of piracetam in
epileptic paticnts, piracetam was found to significantly improve
cognitive test results without interfering with the efficacy of
anti-epileptic medications. Patients taking one anti-seizure
drug (carbamazepine) appeared to have even greater seizure
protection when the carbamazepine was combined with
piracctam |Chaudhry, 1992].

New Research Trends

Recent research into the mechanisms of nootropic drugs (drugs
in the same class as piracetam) is shedding light on the crucial
question, “How does piracetam work?” New findings point to
a number of modes of action, including 1) stimulation of
glucose metabolism, 2) increased ATP turnover, 3) increased
‘internal messenger’ (cyclic AMP, or cAMP) levels,
4) enhanced phospholipid levels, S) increased protein bio-
synthesis, and 6) increased cholinergic and dopaminergic
stimulation. Nootropics also seem to produce resistance 10
several neurotoxic substances, and stimulate learning through
inf{luences on the hippocampus and cortex. Oxygen utilization
by the brain appears to be significantly enhanced. {Schaffler, et
al., 1988].
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The Recognition Piracetam Deserves

It is long past time to recognize and acknowledge that
piracetam does indeed enhance cognition in both normal
healthy people and the cognitively impaired. In 1990,
piracetam sales from one brand alone (Nootropil, UCB)
topped one billion dollars worldwide. According to UCB’s
annual report, Nootropil sales are still increasing, ycars alter
their patent on piracetam has expired, and numerous
compelitive generic piracetam products have entered the
market. After decades of completely safe use, and millions of
prescription and over-the-counter sales in many countrics, we
believe that it’s time for the United States to join the rest of the
world in approving piracetamn for its citizens. Piracctam'’s
absence of any known toxicity makes it an ideal candidate for
over-the-counter status. '

Precautions

Piracetam may increase the cllects of certain drugs, such as
amphetamines, psychotropics, and Hydergine, as previously
stated. Adverse effects are extremely rare, but include insom-
nia, psychomotor agitation, nausea, gastrointestinal distress,
and headaches. Piracetam has no known toxicity or
contraindications.

Dosage

Piracetam is supplied in 400 mg or 800 mg capsules or tablcts.
The usual dose is 2400 to 4800 mg per day in three divided
doses. Some literature recommends a high “attack” dosc be
taken for the first two days. We have noticed that often when
people first take piracetam they do not notice any cffect at all
until they take a high dose (approximately 4000 to 8000 mg).
Thereafter, they may notice that a lower dosage is sufficient.
Piracetam takes effect within 30 to 60 minutes.
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Note that piracetam scems to synergize with other smart drugs.
If piracetam is combined with other smart drugs, the dosage of
one or more drugs/nutrients may need to be reduced.

Sources

Piracetam is not available in the U.S. but can be easily ordered
from most overseas mail-order pharmacies. An up-to-date
listing of such overseas sources is maintained by CERI (see the
tearout card at the front of this book).
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Vitamin Update

When Smart Drugs & Nutrients was written in 1990, vitamins
were still considered “fringe science” by many in the medical
profession. Nevertheless, we reviewed in that book somc of the
scientific evidence on the cognitive-performance-cnhancing
benefits of vitamins.

Since the publication of Smart Drugs & Nutrients, there secms
to have been a paradigm shift away from the bad old days of
physicians warning against vitamins, to a new consensus in the
scientific and medical community that vitamins are potent
disease fightcrs and potential aging-retardants.

On April 6, 1992, Time magazine published a cover story on
vilam.ns, proclaiming that, “New evidence shows they may help
fight cancer, heart disease, and the ravages of aging.” A merc
ten years ago, such a story would have generated a storm of
protest from medical authorities. Today, the ever-mounting
evidence for the abilities of nutrients to prevent and treat
disease is so overwhelming that only a few die-hard anti-vitamin
medical “authorities” remain vocal critics. Vitamins are now
mainstream.

As Barbara Walters commented on ABC’s Nightline, “There
was a time when doctors said, ‘Eat a balanced diet and you don’t
have to take vitamins.” Now we are learning that this vitamin or
that vitamin might help prevent cancer.” At the 1992 American
Aging Association Conference in San Francisco, one rescarcher
volunteered that nearly everyone in the ficld of gerontology
(the study of aging) is now taking megadoses of vitamins. Ten
years ago, only a few were.

Approximately hall of all Americans take vitamin supplements
and about half of those take daily supplements. Amcricans
spend $3.3 billion on vitamins and nutrients every ycar — and
that figure is growing.
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Nootropics: Preclinical Results in the Light of
Clinical Effects; Comparison with Tacrine

Cesare Mondadori
Hoechst Marion Roussef, CNS Research, P. O. Box 6800, Bridgewater, NJ 08807-0800
ABSTRACT: This review is meant to serve several purposes. First. it surveys the preclinical and clinical
profiles of piracetam-like nootropics. Second. the conditions under which the nootropics are active in preclinical
studies are identified and analyzed with a view to finding a common denominator that could explain the
observed effects. Third. the clinical profile is examined. on the one hand to assess whether these drugs are in

fact active in humans, and on the other to determine how the clinical effects of the nootropics compare with
those of tacrine. Lastly, the clinical data are then further scrutinized to assess whether they fulfill the expecta-

tions based on the preclinical findings.
mind, and ropos. toward. and thus reflects not a
class of chemical structures, but the supposed

effect of these compounds on cognitive processes.
It is consequently inevitable that a certain ten-
dency exists to attach this label to all memory-

KEY WORDS: Nootropics, piracetam. oxiracetam. pramiracetam, antracstam. tacrine. preclinical. clinical
enhancing substances (for a comprehensive re-
The present review is devoted entirely to the

responders, nonresponders.

view, see references 3.4).

piracetam-like preparations and focused on their
direct nootropic effects. i.e., the spectrum of ef-
fects on the memory of intact animals, rather than

on their mechanism of action. The latter aspect

was the subject of recent reviews.** Since it is

impossible to assess the activity of a substance
without recourse to reference compounds, both

INTRODUCTION
The discovery of piracetam' shook faith in

Paracelsus’ famous axiom, “dosis facit venenum.”
This memory improving substance not only was
devoid of other biological activity but also had no
toxic effects whatever at doses up to grams per

kilogram of body weight. Even today, nearly 30
years after the discovery, the “nootropic” class of
substances? newly created to accommodate pira-

cetam still splits pharmacologists into two camps.

For some, the absence of toxicity indicates a lack
the preclinical and the clinical results are dis-
cussed on that basis. Tacrine, the only compound
registered for the treatment of Alzheimer’s dis-

ease. is taken as the sole reference drug for com-

of any pharmacological action, while others see it
as pointing to a new therapeutic approach. De-
parisons of the clinical results.

pending on the observer’s standpoint, either the
nonresponders in clinical trials testify to the inef-
ficacy of these agents, or the responders bear out
fl. PRECLINICAL EFFECTS OF

THE NOOTROPICS
Although the first observed effect of prracetam

their activity. This controversy has severely hin-
al nervous svstem (CNS7 was inhibi-

dered genuine scientific progress and has pre-
vented full advantage from being taken of the
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therapeutic potential of the nootropics.

Piracetam is long since not the sole represen-
on the

tative of this class. In the meantime a great many
structurally related active compounds have been
~~~svnthesized. confirming the need to assign the
.ootropics to a category of their own. The term
noorropic denves from the Gresk words noos.
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tion of central nystagmus in the rabbit.! further
findings made during the past 25 years showed
that its main action consists in the improvement
of cognitive functions. The earliest studies were
concerned with pharmacological modulation of
the amnesiogenic effects of a cerebral elec-
troshock. When Giurgea and Mouravieff Lesuisse®
demonstrated that piracetam reduced the disrupt-
ing influence of an electroshock on the orienta-
tion of rats in a water maze, this effect was taken
as an indication that piracetam improved memory
consolidation. Over the years, this antiamnestic
action of the piracetam-like preparations has of-
ten been confirmed. Studies with aniracetam.’
oxiracetam,® pramiracetam, and a series of ana-
logues® all showed a distinct protective action
against the effect of electroshock on memory.

This rather indirect indication of a nootropic
action was supplemented and reinforced by find-
ings showing a direct memory-enhancing etfect.
A great many results emerged from experiments
in avoidance learning. For example, aniracetam
and piracetam'®! and oxiracetam'? were found to
exert direct effects on the acquisition and reten-
tion performance of rats and mice in both passive-
and active-avoidance paradigms. Of particular
value were the results of investigations in which
the preparations were administered immediately
after the learning trial (‘post-trial’). In such con-
ditions, the animal experiences the learning situ-
ation without being under the influence of the
drug and is likewise uninfluenced during the re-
tention test. Any demonstrabie etfect can then be
ascribed to a direct action of the substance on
memory processes that outlast the learning situa-
tion for some time. Several experiments showed
that nootropics can improve the memory under
such conditions.™

The leamning situations in which piracetam-
like nootropics were active were not limited to
experiments involving avoidance behavior. Pra-
miracetam had positive effects in a place naviga-
tion task'® and was also found to improve the
acquisition rate in a |6-arm radial maze. ® whereby
the effect related exclusively to reference memory.
not working memory. A slight. but sigmficant,
effect of pramiracetam was also demonstrable in
a delaved alternation trial.'” Aniracetam likewise
displaved positive effects in a radial maze* and a
matching-to-sample test."® Moreover. it ‘»as found

358

that piracetam and pramiracetam improved per-
formance in an object recognition test.-0
Aniracetam-! and oxiracetam** were observed to
have positive effects in a social-recognition test
in rats.

In sum. from the data so far available it can be
concluded that the nootropics exert a distinct
memory-enhancing effect in various learning situ-
ations and in different animal species. In most
experiments the acquisition or storage of the in-
formation occurred under the intluence of the
drug and retention was assessed after an interval
of at least one day. Effects on short-term retention
have been described (e.g.. in a delayed-alterna-
tion or delayved matching-to-sample task, and so-
cial recognition after short intervals), but these
observations have not yet been confirmed.

A. Which Memory Processes Are
Facilitated by Nootropics?

The many experimental situations in which
nootropics have been asserted to exert a memory-
enhancing action raise the question whether there
is a common denominator underlying all these
effects: such as a similar target process. or whether
even the whole spectrum of activity of the
nootropics is the same. The available evidence
would suggest that their activity spectra are not
identical, but at least very similar, inasmuch as all
these preparations improve passive avoidance=*~*
and active avoidance,'>® and all of them improve
retention performance. even if administered post-
trial.’? The results of studies with post-trial ad-
ministration reveal a high degree of concordance:
it has been demonstrated that all four prototype
nootropics—oxiracetam, piracetam. pramira-
cetam, and aniracetam—can enhance memory
even if administered up to eight hours after the
learning trial. After an interval of 16 hours, an
effect was no longer evident.'*!* It can be inferred
that under these conditions all these drugs affect
a process that outlasts the learning situation by
more than 8. but less than 16. hours (a hypothesis
relative to the process affected i1s advanced in
reference 14). The improvement in retention per-
formance in all these experiments was assessed
arter 24 or 72 hours. i.e.. at a ume when the
memory content is generally supposed to be
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#3sent in a long-term form. It was further shown

« the retention performance of mice exposed to

a learning situation after receiving a single dose
of oxiracetam was distinctly better than that of
controls even after one. two, or four months.*
This finding lent additional support not only to
the assumption that the substances ultimately
improve long-term memory (LTM storage, but
also to the supposition that after intervals of 1 to
120 days memory is based on the same substrate.
Also in accord with the hypothesis that the
nootropics improve L TM storage ar the responses
evoked by pramiracetam'® and aniracetam'® in the
radial maze, in which solely effects on reference
memory were observed. Thus, the only effects
remaining to be explained are those noted in the
delayed matching-to-sample test:° and the im-
provements seen in the social-recognition test after
a two-hour interval.-- If these effects hold good
for all nootropics, they can be takzn as an indica-
tion that the facilitation of LTM is just one aspect
of a whole range of activity; if not, they could
indicate differences in the activiry spectra of the
=~ rjous nootropics. Many indicanons of differ-
.es have been observed. Comparative studies
of pramiracetam and etiracetam. for example.
showed that only etiracetam had effects on memory
retrieval.”” Moreover. a long list of experiments
indicate quantitative and qualitauve differences
in the biochemical acuvity spectrum of piracetam-
like nootropics*?*3 so that there is hardly cause
to expect such drugs to display an identical spec-
trum of activity.

Thus, the most obvious common feature of
the nootropics is their capacity to facilitate LTM
storage. This conclusion is consistent with the
majority of the available preclinical results. De-
spite the high degree of similanity in the observed
effects. some experimental findings do appear to
indicate differences in the activiny spectra.

B. Effects of Nootropics Compared with
Those of Other Memory Enhancers

Comparative stucies have revealed that there
»#=5¢ no differences among the LTM effects of the
) 1T DrOLOPe NOOUTDICS—OXIrac21am. PIracetar.
aniracetam. and pramiracelam—:nhe cholinomi-
metics—tacnne. prysosugmine. 2ad arscoline—

the ACE inhibitor captopril. the calcium antagonist
nimodipine. and the gamma-aminobutyric acid B
(GABAB)-receptor antagonist CGP 36742 in a
passive-avoidance paradigm (Figure 1). [t was sub-
sequently observed that all these LTM effects were
equally steroid sensitive: i.e., experimentally el-
evated aldosterone or corticosterone levels sup-
pressed the effects of all these memory enhancers
to the same extent.>3! The pharmacodynamics of
oxiracetam. arecoline, CGP 36742, and captopril
were similar; there was an 8-hour drug-sensitive
window after the learning trial (Figure 2). Note that
the memory-enhancing effects induced by captopril.
CGP 36742, and the muscarinic cholinergic ago-
nist arecoline followed almost exactly the same
pattern as that of oxiracetam, in that they were not
immediately detectable, i.e., not in evidence as
soon as the animals showed signs of retention. At
least a further 16-20 hours elapsed before it emerged
(Figure 3). This surpr.sing concordance in the find-
ings strongly suggests that all four of these drugs
affect the same process.

By analogy with the results obtained with
oxiracetam. it seems reasonable to assume that
the process in question is LTM storage. This con-
clusion is proposed purely as a possible common
denominator and must not be construed as an
exhaustive description of the activity spectrum.
The totality of the cholinergic effects induced by
physostigmine activates the brain quite differ-
ently from blockade of the angiotensin-convert-
ing enzyme or the effects of piracetam. It is con-
sequently logical that, despite the common effects,
differences in the activity spectra are to be ex-
pected. Such differences have been observed in
experimental studies: only captopril facilitated
memory retrieval after a 2-month retention inter-
val; piracetam did not.>* Piracetam and pramira-
cetam improved performance in an object recog-
nition test.’® whereas physostigmine had no such
effect.’® In contrast to pramiracetam.'® and
aniracetam.'® physostigmine had no memory-en-
hancing effect in radial-maze tests.”” - must. how-
ever. be conceded that these results are not de-
nved from comparative studies.

In summary. all memoryv-enhancing com-
pounds display similanties in their actvites and
in0 the intensities and dvnamics of their effects in
LTM expenments. The erfects are steroid sensi-
uve and become detectadle onjyv after a lapse of

359




*

40 |
I

30 |
20 |

- o ad p= b e T L -
10 . II
O J b b

NS C NIM CAP STR CGP C THA ARE PHY C PIR PRA ANl OXx1
Lo 30 0.1 03 30 03 003 100 100 100 100 mg/kgpo.

refest latencies (sec)

FIGURE 1. The effects of various memory-enhancing substances on the retention performance of mice in a
passive-avoidance task. Mice were given footshock for leaving a “safe” small platform in the center of a grid floor.
The spontaneous (“baseline”) latencies to step onto the grid were measured. Retention (i.e., the retest latencies)
was assessed 24 hours later. The histograms represent the step-down latencies in seconds. Solid columns: baseline
latencies; blank columns: retest latencies of drug-treated animals; hatched columns: retest fatencies of the vehicle-
treated controis. NIM: nimodipine; CAP: captopril; STR: strychnine; CGP: CGP 36742 (GABAB antagonist); THA:
tacrine; ARE: arecoline; PHY: physostigmine; PIR: piracetam; PRA: pramiracetam; ANI: aniracetam; OXI: oxiracetam.
Physostigmine was given orally 30 minutes, all other substances, two hours, before the leaming trial. Optimal doses
for memory improvement were determined in independent pilot experiments. Prolongation of the: retest intencies (in
ccmparison with the no-shock controls {NS] and baseline latencies) indicates leaming. Prolongation of the retest
latencies in comparison with the retest latencies of the vehicle-treated controls indicates drug-induced memory
improvement. N = 25 mice/group. "2p<0.05, "*2p<0.01, "*"2p<0.001 (Mann-Whitney U-test)

several hours. There are, nevertheless, experimen- in victims of head trauma.”=¢ in patients with
tal findings indicating differences in activity spec- Korsakoff's syndrome.*” and even in patients with
tra, both within and between the various groups of artificial pacemakers.® The numbers of patients
memory enhancers. above all in tests not related in each study ranged from 4% to 289.*! Durations
to LTM. of treatment also varied greatly: for example, 9

days,*® 4 weeks, Y% 3 months. >4+l and up 10
| year.™ The study design was variously open %

lll. THE CLINICAL EFFECTS OF single-blind, %' double-blind,***% parallel with
THE NOOTROPICS placebo controls’-¥+42 or active controls,52¢

crossover.”’=* or enriched:> even comparisons

Any attempt to pinpoint common features in with historical controls were used.® ‘

the available clinical data on these compounds No less heterogeneous was the clinical and
quickly runs into certain problems. One major psychometric instrumentarium employed to as-
difficulty is due to the heterogeneity of the patient sess the effects. Besides neuropsychological tests
populations. Studies have been carried out in prob- and scales. psvchophysiological tests were also
able cases of Alzheimer’s disease,™* in a mixed used. The quality of reportng differed greatly. In
populanon of Alzheimer and muluinfarct dementia some studies. the test used is not simply men-
patients. ™~ :n multiinfarct patients.*’ in patients tioned but described exactly (e.g., reference 40).
w1th psychoorganic syndrome. % 1n aged volun- whereas in others the sole indication of the nature
teers.®® in students.”® in epileptic patients.’! in of the effect observed and the methodology ap-
dvslexic lschoolchildrenf: in pauents suffering plied was the single word memorv.®? In evaluating
from effects of exposure to organic soivents,** the effects, the psvchometric tests were some-
360



times supplemented by staff-rated scales*’; some-

#nes only staff-rated scales were used, or even
,=St the clinician’s global impression was given.%
The study design was entirely adapted to demon-
strating the existence of an effect of the prepara-
tion in patients.

Surprisingly. at first glance, scrutiny of the
results of the published clinical studies reveals
that the majority (more than 60%) of the reports
are positive; 1.e., the authors conclude from their
findings that the treatment was effective. Villardita
etal.,” for instance, showed that after three months
the 30 patients treated with oxiracetam in a double-
blind, parallel-design study displayed significant
improvements in 9 of the 18 tests used compared
with their baseline performance before the begin-
ning of treatment. The 30 placebo-treated patients.
on the other hand. showed no improvements, and
even performed significantly worse in two of the
tests. The positive effects were particularly clear-
cut in the Mini Mental State Examination
(MMSE), the Auditory Continuous Performance
Test (ACPT), Rey’'s 15 Words Test. the Block
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FIGURE 2. The effects of various compounds on
memory if administered at various intervals after the
leaming experience. The animais were exposed to the
passive-avoidance situation. and after the indicated in-
tervals (<10 seconds, 1, 2. 4, 8, 16 hours) treated with
optimal doses of the memory enhancers. Retest was
performed after 72 hours. The columns indicate the
’_E\rolongation of the retest latencies (ir oercent of the
= hicle-treated matched controls). Prolonged latencies
«Jdicate better memon, . ARE. arecaline: CAP: captoont:
OXL!: oxiracetam. "20<0.05. *"2p<0.01. "™20<0.001.
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FIGURE 3. The emergence of the memory facilitation
effect induced by the nootropic oxiracetam (100 mg/
kg), the ACE-inhibitor captoprit (3 mg/kg), the musca-
rinic agonist arecoline (0.3 mg/kg), and the GABAB-
receptor blocker CGP 36742 (10 mg/kg). The animals
were trained in a passive-avoidance situation and
treated immediately thereafter. Retention performance
was measured at vanious intervals (1, 2, 8. 16, or 24
hours) after training and treatment. The columns indi-
cate the drug-induced prolongation of the retest laten-
ctes (in percent of the vehicle-treated controls). *2p<0.08,
~2p<0.01, """2p<0.001. Prolonged latencies indicate
better memory. All treatments were given intraperito-
neally immediately after the leaming trial (from Mondadori
et al., Proc. Natl. Acad. Sci., 91, 2041, 1994).

Tapping Test (BTT), the Mattis Word Fluency
Test, Luna's Alternating Series, and the Instru-
mental Activities of Daily Living Test (IADL-E).

Senin et al.®® performed a study with anira-
cetam, using a test battery different from that
applied by Villardita. At the end of the 6-month
treatment period the authors found significant
improvements of performance in all 18 param-
eters assessed. As in Villardita’s study, positive
effects were recorded in Rey’s 15 Word Test.
Note that besides effects on cognitive param-
eters. these authors also observed distinct effects
on behavioral parameters. The 6-month study
with aniracetam performed by Pamnetu et al.*’
according to a similar design yielded practically
identical results: in 17 of 18 tests, aniracetam
improved the patients’ performance. In this com-
parative study the activity spectrum of aniracetam
1in some tests was distinctly different from that
of piracetam. Unlike aniracetam. for instance.
ciracziam displaved no effects in Rev's 15 Words
Test. in the Toulouse Pieron Test. and in the
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Raven Test. According to the Sandoz Clinical
Assessment Genatric (SCAG) Scale, however.
the effects were nearly identical. Bottini et al.*
observed distinct effects of oxiracetam in five of
eight cognitive tests. In particular. there were
significant positive effects on verbal fluency.
similar to those described by Villardita et al..
and the retention of a short story (after a delay of
10 minutes) was also improved. In the |2-month
study with piracetam conducted by Croisile et
al..** indications of a retardant etfect of the drug
on the progress of mental decline were noted: in
the placebo group a significant deterioration was
evident at the end of the year in 8 of 14 tests.
whereas in the piracetam group negative results
were recorded in only one test. In contrast to the
findings of Senin et al. and Parnetti et al., direct
comparisons of the performance of placebo-
treated and piracetam-treated patients yielded
scarcely any statistically significant results. The
study carried out by Maina et al.*! in the largest
population samples of all (N = 144 + 145), posi-
tive (good to very good) effects of oxiracetam
were recorded in 90 of 145 patients (global evalu-
ation), whereas, according to the same criteria.
only 27 of 144 placebo-treated patients were
rated as showing good or very good responses.
Only 51 of 144 patients taking oxiracetam as
against 107 of 144 receiving placebo were rated
as showing no effect or a poor effect. Note that
the patients in this study, in contrast to those in
the study by Villardita et al.. showed positive
effects in the IPSC-E (Inventory ot Psychic and
Somatic Complaints, Elderly). Statistically sig-
nificant increases in the IPSC-E scores were also
recorded in the 6-month study performed by
Mangoni et al..** while no changes were seen in
the placebo-treated controls.

[til et al.* also reported significant effects of
oxiracetam in the [PSC-E, not in Alzheimer pa-
tients, but in diagnostically less precisely defined
cases of organic brain syndrome (OBS). These
effects were more pronounced than the corre-
sponding etfects of piracetam. Such changes in
the [PSC-E suggest that oxiracetam zxerts effects
that can be manifest as an mprovement in the
quality of life of the patients. The results obtained
by Saletu et al.** in their study of a similar patient
population were far less distinet: apart from an
improverhent in verbal memory. onlv the overall
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score in the SCAG was significantly better (the
IPSC-E was not used). The duration of treatment
in this study was only four weeks. More modest
still were the clinical effects noted in the study
of piracetam performed by Abbuzahab et al.*8 in
OBS patients (geriatric memory): apart from a
slight overall improvement, no relevant effects
were observed. Much more pronounced positive
effects emerged from the investigation by Moglia
et al.** In this parallel-design study in 2] + 22
OBS patients, these authors showed that oxira-
cetam induced an overall improvement in cogni-
tive and behavioral parameters. Particularly no-
table were the significant improvements seen in
the Benton Visual Motor Retention test (as also
used by Itil et al.) and in the arithmetical part of
the Wechsler Adult Intelligence Scale (WAIS).
The conclusion that the general well-being of
the patients treated with oxiracetam had improved
is consistent with the many global clinical as-
sessments, as exemplified by a 3-month pla-
cebo-controlled study in 60 patients with two
doses of piracetam carried out by Chouinard et
al.’ In this study, the results of the monthly
evaluations by the nursing staff (Nurses Global
Improvement Rating Scale) clearly indicated an
improvement in the patients’ sense of well-be-
ing, whereby particular emphasis was placed on
alertness. socialization. and orientation. Another
study bv Foltyn et al.,** showing aniracetam to
have been effective over a duration of four weeks
in N = 30 +30 patients. was based exclusively on
staff ratings.

Nooropics were also tested for efficacy in
completely different clinical indications. McLean
et al.,* for example. examined pramiracetam in
four patients with head injuries or anoxia and showed
that the drug exerted clear-cut effects on immediate
and delayed recall. In patients with pacemakers, in
whom the fixed heart rate often leads to diminished
cerebral circulation and consequent disturbances of
performance during exertion, piracetam was found
to induce a slight improvement in psychomotor
tests*®: no cognitive tests were performed, how-
ever. In a study in epileptic patients with memory
disorders. Aldenkamp e al.™! observed no effects
after 12 weeks. but all parameters measured re-
vealed a wend favoring oxiracetam.

In some investigations. comparative evalua-
tions were made of the effects of nootropics. In
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the above-mentioned study by Itil et al.,* oxira-
~etam was found to have a slightly better effect on
cognitive parameters than piracetam, whereas
piracetam displayed a slightly better antipsychotic
effect than oxiracetam. Although the greater effi-
cacy of oxiracetam in regard to cognitive aspects
was confirmed in the studies by Gallai et al.*' and
Ferrero.’ these studies were not carried out under
double-blind conditions and are consequently not
admissible as valid scientific evidence. The same
applies to the study conducted by Falsaperla, in
which the effects of oxiracetam were compared
with those of deprenyl in Alzheimer patients. Here.
both drugs improved the patients” performance
above baseline levels in a whole series of tests,
deprenyl emerging as the more effective treat-
ment. Aniracetam was also shown to be slightly
more active than piracetam in the study by Parnetti
et al.¥

[n contrast to the many positive results re-
ported. a 3-month study in Alzheimer patients
performed by Green et al.% and using a broad
batterv of neuropsychological tests revealed no
signs of efficacy of oxiracetam, either on the basis
f group analyses or in individual patients. Simi-
iarly, a 3-month trial by Hjorther et al.® with a
very extensive test battery gave no indication of
any effects of oxiracetam: neither behavioral nor
memory parameters showed any signs of improve-
ment. Note that this trial was done in a special
group of OBS patients, suffering from toxic
encephalopathy following exposure to organic
solvents. In full concordance with these results.
Somnier et al.** detected no signs of efficacy of
aniracetam in such patients. A notable feature of
this study was that Somnier employed a crossover
design. Other crossover trials have also revealed
no positive effects. Lloyd-Evans et al.* were
unable to detect any effects of piracetam in a 6-
month double-blind trial in OBS patients. The 2 x
4-wesk crossover studv with oxiracetam per-
formed by Molloy et al.’” in Alzheimer patients
likewise showed no effects. In none of these cross-
over .rials was the first drug/placebo phase evalu-
ated separately as a parallel study. Negative re-
sults further emerged from an enriched-design
study by Claus et al..** who concluded from their

. L .
#7 results wat pramiracetam 1s tneffective as a symp-

tomatic treatment for Alzheimer patients. This
rating was based on the scores achieved by 10

patients in the Alzheimer's Disease Assessment
Scale (ADAS). In patients with alcoholic organic
mental disorders also, a study conducted by
Fleischhacker et al.’” demonstrated no relevant
improvement after treatment with piracetam.

Given the existence of studies with positive
and others with negative results or overall rat-
Ings, one question that arises is what "positive’
or ‘negative’ means to the individual patients.
As regards the positive studies. that question has
already been answered, insofar as it was often
mentioned that only a limited number of patients
responded to the treatment (e.g., reference 41).
Unfortunatelyv. in the clinical studies with nootro-
pics, only scant information is given about the
frequency of significant therapeutic effects and
the quality of such effects in individual patients.
The fact that. despite many nonresponders. posi-
tive overall ratings were still reported would at
least seem to justify the reverse question of how
often individual responders were present even in
the negative studies. For want of adequate infor-
mation on responders and nonre-sponders in most
double-blind studies, illustrative data must also
be drawn from the results of open trials. In the
study performed by Claus et al..** the conclusion
that piracetam was ineffective was based on the
lack of significant effects in the ADAS in 10
patients. In fact, however, there was at least one
responder with a reduction of more than four
points in the ADAS and significant. drug-related
improvements in both the Visual Selective Re-
minding Task (total and delay) and Logical
Memory Immediate Recall. These effects were
inevitably submerged in the calculations of the
means values and statistical analysis. In the study
by Baumel et al.** also, where the drug effects
were rated as very modest, 4 of the 12 patients
showed responses. In that the case reports were
described as rypical. this was a substantial effect
from the viewpoint of the gualiry of life. This
outcome is closely similar 10 the results of the
open study in six patients by Dager et al..*® in
which there was one definite responder. Lrrespec-
tive of the extent to which the cited data were
auributable to drug effects. they demonstrate the
need for analvses of this narure.

it can be concluded that the piracetam-like
nootropics can evoke sigaificant erfects in
Alzheimer pauents. becoming manifest on the
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one hand in cognitive improvements and on the
other in behavioral aspects. The effect appears to
become more marked during prolonged treatment.
The various nootropics differ in their activity spec-
tra. In general, however, there were only a limited
number of responders. The few efforts made to
characterize this group of patients (e.g., reference
59) were unsuccessful.

IV. COMPARISON WITH THE CLINICAL
EFFECTS OF TACRINE

Any attempt to characterize the clinical ef-
fects of the nootropics almost automatically ne-
cessitates a comparison with cholinomimetics. In
contradistinction to the nootropics, cholinergic
substances are used in Alzheimer patients, not
because of their memory-enhancing effects in
animals, but because of the existence of a cholin-
ergic deficit in these patients.® In this respect, the
patient population studied is homogeneous and,
unlike the very mixed populations treated with
nootropics, includes only (probable) Alzheimer
patients. The group sizes are similar to those in
the nootropic studies. The methodology used is
more nearly uniform but different from that
adopted for nootropics. The following section is
confined to tetrahydroaminoacridine (THA,
tacrine, Cognex?®), a cholinesterase inhibitor and
the only substance so far registered for the treat-
ment of Alzheimer’s disease.

The first study by Summers et al.”® was con-
ducted in three phases. In the first phase, the
tolerability and efficacy of incremental doses of
THA were assessed in 23 patients. THA was
always administered in combination with leci-
thin. In a second double-blind, crossover phase,
15 of these patients were treated with the best or
highest dose of THA, or with placebo, for three
weeks. after which the treatments were switched.
Only the 12 patients showing a clear-cut response
to THA in the second phase went on to receive
long-term treatment over periods ranging from 3
to 26 months (enriched design). The final assess-
ment revealed distinct positive results (global
assessment, orientation, Alzheimer deficit scale,
names learming test). whereby only patients classed
as Stages 3-4. but not Stages 5-6, on the Reisberg
scale résponded.
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Most of the subsequent studies initially failed
to confirm Summers’ results. A crossover study
conducted by Davies et al.,”! for example. in
which 10 patients were treated for up to four
months. showed hardlv any notable effects of
the combiiled treatment with THA and lecithin.
Only in | of 10 tests were positive results re-
corded. The same results were obtained by Cha-
tellier et al.™ In this crossover study with 67
patients. tacrine (combined with lecithin) was
administered orally for four weeks. Apart from a
slight improvement in the Physician's Score, THA
was ineffective. Neither in behavioral scales
(Stockton) nor in cognitive scales (MMSE) were
any effects demonstrable. Similarly, in a cross-
over trial done by Gauthier et al.”® over two 8-
week treatment periods. the response to THA was
limited to an improvement in the MMSE. Despite
this improvement, the authors rated the effect of
THA as clinically irrelevant. No effect whatever
was observed by Molloy et al.” in a multipie
crossover study with treatment periods of three
weeks. Neither the overall evaluation nor a de-
tailed analysis of individual patients revealed any
indications of effects.

Positive results, on the other hand, were ob-
tained in the trial conducted by Davis et al.” The
215 patients who had responded to tacrine in a
preliminary crossover phase were subsequently
treated for six weeks in a parallel study. By com-
parison with the placebo controls, the tacrine group
showed a slight. but significant. decrease in men-
tal decline (ADAS cognitive subscale). Two of
the three quality-of-life assessment scales used
indicated changes in favor of tacrine: Progressive
Deterioration Scale (PDS) and Activities of Daily
Living (ADL). The changes in the MMSE were
slight and statistically not significant, and the
clinician’s global assessment (CGIC) likewise
failed to detect any effects. In a similar, but more
prolonged (!2-week) parallel study by Farlow et
al..” verv much the same results were obtained:
the ADAS cognitive subscale indicated some re-
tardation of cognitive decline. but the MMSE
showed no changes. In contrast to the study by
Davis. however. the phyvsicians’ and caregivers’
global ratings were significantly better. In a cross-
over studv bv Eagger et al..™ in which 468 pa-
tients were eated for considerably longer (13
weeks) than those in Motlov's study.™ the MMSE




- and the AMTS (Abbreviated Mental Test Score),
==t not the ADL. revealed an effect of tacrine.
1e effects in the MMSE were consistent with the
findings of Gauthier et al..™ but not with those of
Farlow et ai.® and Davis et al.’s; the absence of
effects in the ADL were at variance with the
results observed by Davis et al.”™
Recent studies disclosed the entre range of
possible effects. Distinctly positive effects emerged
from a 30-week parallel study by Knapp et al.”® In
this study with an initial population of 663 patients,
all three primary outcome measures (ADAS cogni-
tive subscale. Clinicians' Interview-Based Impres-
sion. and Final Comprehensive Consensus Impres-
sion) showed significant effects of tacrine. In
addition. positive effects. among others, were dem-
onstrated by the Progressive Deterioration Scale
and the MMSE. but not the ADL. The effects
indicated by the MMSE were in agreement with
those noted by Gauthier et al..”® Eagger et al..”” and
Davis et al..”* but contrary to those seen by Farlow
etal.” and Molloy et al.” Although consistent with
the findings of Eagger et al..”’ the absence of ef-
fects in the ADL conflicted with those of Davis et
~LJ3 Exacuy the opposite, i.e.. no indications of any
ect whatever, emerged from the study by Maltby
et al.” with an inidal population of 57 patients and
a 36-week duration of treatment. Neither the Care-
givers' rating-based scales nor the cognitive scales
showed signs of changes. Halfway between posi-
tve and negadve results lie the findings reported
by Wilcock et al.® In a 2 x 3-month crossover
study in 41 patients these authors noted positive
trends in favor of tacrine, but statistically the dif-
ferences were scarcely significant. In a study with
154 patients. Wood et al.®! likewise merely ob-
served positve trends, but there was no significant
effect of tacrine in the overall group analysis. The
results nevertheless indicate that there were indi-
vidual responders. The same applies to a 3 x 6-
week crossover study of Alzheimer pauents con-
ducted by Gustafson® in which there was no
detectable overall effect. but individual responders
were noted. [t is. above all. the enrichment studies
that confinr: the existence of a subset of respond-
ers. although even after the ennchment not all
patients respond to the weatment. In the lLight of
= hese findings and in view 4f the need to optimize
2 therapy. 1 :s surprising that scarcely any efforts
have been —age to estabiish 2 pharmacological.

biochemical, and endocrinological profile that
would serve to identify likely responders.

To sum up. although there are clear indica-
tions that cholinesterase inhibitors do exert clini-
cal effects, it is equally clear that only a certain
number of patients respond to the weatment. The
use of enriched-design studies often makes the
proportion of responders appear larger than it
really is. As with nootropics, longer durations of
therapy improve the chances of evoking demon-
strable effects. The psychometric scales and tests
employed were in most cases not comparable
with those used in the nootropic trials. In the few
studies in which comparable scales and tests
(MMSE, ADL) were used, the etfects observed
were of roughly the same magnitude as those
produced by the nootropics. Although the meth-
odology was much more nearly uniform than in
the nootropics studies, there was no test that
yielded consistently positive results in all trials.

V. PRECLINICAL EFFECTS OF THE
NOOTROPICS IN THE LIGHT OF
CLINICAL FINDINGS

Before considering the extent to which the
clinical data meet the expectations based on
preclinical findings, I must stress once again that
the clinical investigations were exclusively aimed
at showing whether or not the preparations ex-
erted any therapeutic effects. For that reason a
wide battery of tests was used, comprising both
behavioral aspects and cognitive performance. The
somewhat unfortunate efforts of many authors to
make use of data from animal experiments in
explaining the rationale of their studies and dis-
cussing the clinical results should not be allowed
to obscure the fact that neither were the studies
designed to validate the preclinical results, nor
were the climical results in any way adjusted to
serve that purpose.

In the vast majority of the preclinical studies.
a design was used in which the experimental ani-
mals were exposed to the learning situation while
under the influence of the drugs and then tested
for retention 24 hours later. either stll, or no
longer. under the influence of the drug: In the
clinical studies. however, retention performance
was tested after shom-term inter~als. i.e.. either
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immediately after acquisition or after a lapse of
10 minutes. The several hours' delay preceding
the emergence of detectable memory-facilitating
effects that has been observed in the most recent
animal experiments-*-* strongly emphasizes the
crucial importance of allowing long enough re-
tention intervals, provided only. of course, that
the clinical effect and the memory facilitation
observed in animals come about by way of the
same mechanism. “What the long-term memory
tests used in the clinical studies detected was not
the influence of the substances on long-term stor-
age. but their influence on retrieval from LTM.
i.e.. on the recall of information acquired while
not under the influeace of the drugs. Often, learn-
ing capacity was tested before and at the end of
the treatment period: i.e., performance without
the influence of the drugs was then compared
with performance while under the acute influence
of the drugs. There is thus still no sound scientific
evidence of the predictive validity of the animal
procedures. This aspect should be examined in
specifically designed clinical investigations.

The various reports nevertheless do contain
at least a few allusive remarks consistent with
the expectations based on animal experiments.
In the study with oxiracetam by Dager et al.,®®
for example, there is a sentence reading: “al-
though long term recall improved only negligi-
bly. his long term memory storage (learning
capacity) and recognition memory were moder-
ately enhanced.” Similarly McLean et al.% state
that: “The most dramatic demonstration of im-
provement with pramiracetam ... occurred in the
selective reminding :est-delayed recall. long term
memory retrieval and long term storage.” Last,
but not least, there are a number of reports con-
cerning the effects of piracetam in dyslexic chil-
dren that possibly point to effects on LTM stor-
age. In a double-blind. placebo-controlled study
by Wilsher et al.5* the children showed greater
facility in reading and comprehension after a 36-
week phase of treatrment with piracetam. It is very
probable that the improved performance at the
end of the treatment period reflects. not an acute
effect on memory retrieval. but rather an improved
availability of the knowledge acquired through-
out the duration of Teatment. i.e.. long-term re-
tention of information acquired under the influ-
ence of piracetam. Txis view is strongly supported
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by the fact that the combination of psychological
training and nootropic therapy proved particu-
larly effective, not only in dyslexic children, but
also in other forms of coguitive underper-
formance.’? Moreover, it appears very likely that
the effects observed after long-term treatment of
Alzheimer patients might, at least partially. be
based on such effects, too.

However, the many reports on an improve-
ment in noncognitive aspects in individual studies
or patients make it seem improbable that
nootropics act exclusively on LTM storage. [t is
conceivable that the effect comes about via a
modification of general processes that play an
important role in the performance of brain cells.
The improvement in long-term storage would then
be only one of the measurable consequences. The
reason for the usually modest extent of the clini-
cal effects could be that the action of the sub-
stances is confined to cells that are still function-
ally competent. But since the individual patient’s
spectfic pattern of functional deficits reflects the
impairment of the neuronal circvits essential to
this function, it may be that the aspect most un-
paired through degeneration also affords the least
room for improvement. This applies equally to
cognitive and noncognitive performances. It is
therefore perfectly conceivable that while mea-
surable effects in one aspect or another may be
detectable in a wide-ranging psychometric inves-
tigation, these aspects may be of little therapeutic
relevance to the symptoms that are particularly
disabling for the patient.

VI. SYNTHESIS AND OUTLOOK

Given the observed overall positive effects of
the nootropics and their occasionally quite dis-
tinct effects in individual patients, this category
of compounds would appear useful. The results
available so far give no indication that tacrine is
superior to the nootropics, or vice versa. The
effects of these drugs seem to be similar. although
the complication that the double-blind nature in
connection with cholinomimetics is very prob-
ably wishful thinking (dicriminative sumulus prop-
erties.¥ side effects. e.g.. reference 74) has been
compietelv left out of consideration. In the ab-
sence of comparative studies. the tacit assump-



tion that the cholinomimetics are more effective

#ost likely reflects the superficial plausibility of

:¢ underlying hypothesis rather than the existing
clinical results. Together, the clinical results
present a mirror image of the preclinical profile.

In order to maximally exploit the available
therapeutic possibilities. it would be desirable to
give priority to the characterization of a subgroup
of patients likely to respond to a particular therapy.
The steroid dependence of the memory-facilitat-
ing effect of the nootropics-3! opens up a practi-
cal possibility in view of the fact that a very large
percentage of Alzheimer patients have elevared
plasma cortisol concentrations.® This approach
would, of course, be valid only if the memory-
enhancing effects seen in preclinical studies and
the effect observed in patients come about by way
of the same mechanism. This brings us back to
the question of the validity of the preclinical
models, which urgently need clarifying by clini-
cal trials specifically designed for that purpose.

REFERENCES

_ailiin,,

-
=

‘1. Giurges, C. E., Moyensoons, F., and Emand, A. A.,
A Gaba-related hypothesis on the mechanism of ac-
tion of the anti-motion sickness drugs, Arch Int
Pharmacodvn.. 166, 379, 1967.

2. Giurgea, C. E., The 'nootropic” approach to the phar-
macology of the integrative activity of the brain, Con-
ditional Reflex, 8, 108, 1973.

3. Frosd, W. and Maitre, L., The families of cognition
enhancers, Pharmacopsvchiarry, 22 (Suppl.). 54, 1989,

4. Mondadeori, C., In search of the mechanism of action
of the nootropics: new insights and potential clinical
implications. Life Sci., 55, 2171, 1994,

5. Vernon, M. W. and Sorkin, E. M., Piracetam: an
overview of its pharmacological properties and a re-
view of its therapeutic use in senile cognitive disor-
ders. Drugs & Aging, 1. 17, 1991.

6. Giurgea, C. E. and Mouravieff-Lesuisse, F., Effet
facilitateur du piracetam sur un apprentissage répéudif
chez le rat. J. Pharmacol.. 3. 17, 1972,

7. Cumin, R., Bandle, E. F., Gamzu, E., and Haefely,
W. E., Effects of the novel compound aniracetam (Ro
13-5057) upon impaired leamning and memory n ro-
dents. Psychopharmacology, 78. 104, 1982,

8. Banfi. S. and Dorigotti, L., Experimental behav-
ioral studies with oxiracetam on different rvpes of
chronic czrebral impairment. Clin. Neuropharmacol..
9. 19. 1986. !

- Buder. D. E.. Leonard. J. D.. Caprathe. B. W.,
L'ltalien. Y. J.. Pavia. M. R.. Hershenson. F. M..
Poschel. P. H.. and Marriott. J. G.. Amnesia-rever-

10.

17

21

sal activity of a series of cyclic imides, J. Med. Chem..
30, 498, 1987.

Yamada, K.. Inoue, T., Tanaka, M., and Furukava,
T., Prolongation of latencies for passive avoidance
responses in rats treated with aniracetam or piracetam,
Pharmacol. Biochem. Behav., 22. 645, 1985. )

. Moodadori. C. and Petschke, F., Do piracetam-like

compounds act centrally via peripheral mechanisms?
Brain Res.. 435, 310, 1987.

. Sansone, M. and Oliverio, A., Avoidance facilitation

by nootropics. Prog. Neuropsvchopharmacol. Biol.
Psychiatry, 13, 89, 1989.

. Mondadori, C., Ducret, T., 2nd Borkowski, J., How

long does ‘memory consolidaton® take? New com-
pounds can improve retention preformance, even if
administered up to 24 hours after the learning experi-
ence, Brain Res., 555, 107, 1991.

Mondadori, C., Hengerer, B., Ducret, T., and
Borkowski, J., Delayed emergence of effects of
memory-enhancing drugs: implications for the dy-
namics of long-term memory. Proc. Nail. Acad. Sci..
91, 2041, 1994.

. Poschel. B. P. H., Ho, P. M., Ninteman, F. W_, and

Callahan, M. ]., Pharmacologic therapeutic window
of pramiracetam demonstrated in behavior, ELG, and
single neuron firing rats, Experientia, 41, 1153, 1985.

. Murray, C. L. and Fibiger, H. C., The effect of

pramiracetam (CI-879) on the acquisition of a radial
arm maze task, Psychopharmacology, 89, 378, 1986.
Poschel, B. P. H., Marriott, J. G., and Gluckman,
M. 1., Pharmacology of the cognition activator
pramiracetam (CI-879), Drugs. Exp. Clin. Res., IX,
853, 1983

. Martin, P. R,, Cumin, R., Aschwanden, W.,

Moreau, J. L., Jenck, F., and Haefely, W. E.,
Aniracetam improves radial maze performance in rats,
NeuroReport. 3, 81, 1992,

. Pontecorvo, M. J. and Evans, H. L., Effects of

aniracetam on delayed matching-to-sample perfor-
mance of monkeys and pigeons, Pharmacol. Biochem.
Behav., 22, 745, 1985.

Ennaceur, A., Cavoy, A., Costa, J. C., and Delacour,
J., A new one-trial test for neurobiological studies of
memory in rats. II: effects of piracetam and pramir-
acetam, Brain Res., 33, 197, 1989.

. Perio. A., Terranova, J. P., Worms, P., Bluthe, R.

M., Dantzer. R., and Biziere, K., Specific modula-
tion of social memory in rats by cholinomimetic and
noowropic drugs. by benzodiazepine inverse agonists,
but not by psychostmulants, Psvchopharmacology,
97. 262. 1989,

Mondadori C, Lederer R, and Li1 2gg M., Delayed
emergence of oxiracetam-induced facilitation of long-
ierm memory in the social-recognition test in rats.
Psvchopharmacoiogy. in revision. 1996.
Mondadori. C., Ducret. T.. and Hiusler, A.. El-
2vated corucosteroid levels biock the memory-im-
proving effects of noowopics and cholinomimencs.
Psychopharmacoiogy. 108, 11, 1992,

367



24,

27.

28.

29.

30.

3L

33

34,

35.

36.

)

Mondadori, C., The pharmacology of long-term
memory, Eur. Rev., 3, 35, 1995.

. Kuribara, H. and Tadokoro, S., Facilitating ¢ ffect

of oxiracetam and piracetam on acquisition of discrete
two-way shuttle avoidance in normal mice, Jpn. J.
Pharmacol., 48, 494, 1988.

26. Mondadori, C., Mdbius, H.J., and Borkowski, J.,

The GABAB receptor antagonist CGP 36 742 and the
nootropic oxiracetam facilitate the formation of long-
term memory, Behav. Brain Res.. 77, 223, 1996.
Sara, S. J., Memory remieval deficits: alleviation by
etiracetam, a nootropic drug, Psvchopharmacology,
68. 235, 1980.

Xiao, P., Staubli. U.. Kessler, M., and Lynch. G..
Selective effects of aniracetarn across receptor types
and forms of synaptic facilitation in hippocampus,
Hippocampus, 1, 373, 1991.

Spignoli, G. and Pepeu, G. C., Interactions between
oxiracetam, aniracetam and scopolamine on behavior
and brain acetyicholine, Pharmacol. Biochem. Behav.,
27, 491, 1987.

Pugsley, T. A., Poschel, B. P. H., Downs, D. A,,
Shih, Y.-H., and Gluckman, M. L, Some pharmaco-
logical and neurochemical properties of a new cogni-
tion activator agent, pramiracetam (CI-879), Psycho-
pharmacol. Bull., 19, 721, 1983.

Mondadori, C., Gentsch, C., Hengerer, B., Ducret,
T., Borkowski, J., Racine, A., Lederer, R, and
Hausler, A., Pretrearment with aldosterone or corti-
costerone blocks the memory-enhancing effects of
nimodipine, captopril, CGP 37849, and strychnine in
mice, Psychopharmacology, 109, 383, 1992.

. Mondadori, C. and Etienne, P., Nootropic effects of

ACE-inhibitors in mice, Psychopharmacology, 100,
301, 1990.

Ennaceur, A. and Meliani, K., Effects of physostig-
mine and scopolamine on rats’ performances in ob-
ject-recognition and radial-maze tests. Psychophar-
macology, 109, 321, 1992.

Croisile, B., Trillet. M., Fondarai. ], Laurent. B..
Mauguiere, F., and Billardon, M.. Long-term and
high-dose piracetam teatment of Alzheimer's dis-
ease. Neurology, 43, 301, 1993.

Claus, J. J., Ludwig, M. D., Mohr, E., Giuffra, M.,
Blin, J., and Chase, T. N,, Nootropic drugs in
Alzheimer’'s disease: symptomatic treatment with
pramiracetam, Neurology, 41, 570, 1991.

Mangoni, A., Perin, C., Smirne, S., Piccolo, 1., De
Filippi, F., Marchetti, C., Motta, A., and Monza,
G. C., A double-blind. placebo-controlled study with
oxiracetam in demented patients administered the
Luria-Nebraska neuropsvchological bantery, Drug Dev.
Res.. 14, 217, 1988.

. Molloyv, D. W., Guvatt. G., and Brown. G.. Effects

of o .acetam on cogniton, behaviour and acuvites
of daily living in dementia. J. Clin. Exp. Geroniol..
14 217, 1992

. Senin, U., Abate. G., Fieschi. C.. Gori, G., Guala.

A.. Marini. G.. Villardita, C., and Parnetti, L..

39.

41,

43.

46.

48.

49,

Aniracetam (Ro 13-3057) in the treatment of senile
demenua of Alzheimer's type (SDAT): results of a
placebo controlled muldcantre clinical study. Eur.
Neurops:chopharmacol.. 1. 511, 1991.

Villardita, C, Grioli, S.. Lomeo, C.. Cattaneo. C.,
and Parini, ]J., Clinical studies with oxiracetam in
pautents with dementia of Alzheimer type and multi-
infarct dementia of mild to moderate degree,
Neuropsychobiology, 25. 24, 1992,

. Bottini. G., Vallar, G.. Cappa, S., Mounza. G.,

Scarpini. E.. Baron, P., Cheldi, A., and Scarlato,
G.. Oxiracetam in demenna: 2 dJouble-blind. placebo-
controlled study, Acta Neurol Scans.. 86, 237. 1992.
Maina, G.. Fiori, L., Torta. R., Fagiani. M. B.,
Ravizza. L.. Bonavita, E.. Ghiazza, B., Teruzz, F.,
Zagnoni. P. G., and Ferrario, E., Oxiracetam in the
reatment of primary degenerative and mulu-infarct
dementia: a double-blind. placebo-controiled study,
Neuropsyvchobiologv, 21, 141, 1989,

2. Moglia, A., Sinforiani, E.. Zandrini, C., Gualtieri,

S., Corsico, R., and Arrigo. A, Activity of oxiracetam
in patients with organic brain syndrome: a neuropsy-
chological study, Clin. Neuropharmacol., 9 (Suppl.),
3. 73. 1986.

Baumel. B., Eisner, L., Karukin, M., MacNamara,
R.,Kaw. R. J., and Deveangh-Geis, J., Oxiracetam in
the tweatment of mult-infarct demenria. Prog. Veuro-
psychoprarmacol Biol. Psychiatry, 13, 673, 1289.
Llovd-Evans. S., Brocklehurst, J. C., and Palmer,
M. K., Piracetam in chronic brain failure, Curr. Med.
Res. Opun.. 6. 351, 1979.

. Saletu, B., Linzmayer, L., Griinberger, H., and

Pietschmann, H., Double-blind. placebo-controiled,
clinical. psychometric and aeurophysiological inves-
tigagons with oxiracetam in the organic brain syn-
drome of late life, Neuropsvchobiology, 13, 44. 1985.
Itl. T. M.. Menon, G. N.. Bozak, M., and Songar, A.,
The erfects of oxiracetam . ISF 2522) in padents with
organic brain svndrome (2 double-blind controlled study
with piracetam), Drug Dev. Res.. 2. 447, 1982

7. Chouinard. G., Annable. L., Ross-Chouinard, A.,

Olivier. M., and Fontaine, F., Piracetam in elderly
psychiamic padents with mild diffuse cerebral impair-
ment. Psvchopharmacology. 81, 100, 1983.
Abuzzahab, F. S., Merwin. G. E., Zimmermann, R.
L., and Sherman, M. C.. A double blind investiga-
tion of puracetam (Nootropil) vs placebo in geratric
memory. Pharmacopsychwzrry, 10, 49, 1977.
Mindus, P., Cronholm. B., Levander, S. E.. and
Schalling, D.. Piracetam-induced improvement of
mental performance: a conwolled study of nomally
agng indgividuals. Acta Psyvcndarr. Scand.. 54, 130. 1976.

30. Dimond. S. J. and Brouwers, E. Y. M.. Increase in

the power of human memory in normal man through
the use cf drugs. Psvchoprarmacology. 49, 307. 1976.

. Aldenkamp. A, P.. van Wieringen, A.. Alpherts,

W. C.. van Emde-Boas. W., Haverkort, H. A., de
Vries, J. and Meinardi. H., Double-blind placebo-
controiled. neuropsvchological and neurophysiolog-



th
A97]

54.

56.

/"iZ'

58.

59.

61.

cal investigations with oxiracetam (CGP 21690E) in
memory-impaired patents with epilepsy, Neuropsy-
chobiology, 24. 90. 1990,

. Wilsher, C. R., Bennett, D., Chase. C. H., Connors,

C. K.. Dilanni, M.. Feagans, L., Hanvik, L. J.,
Helfgott. E., Koplewicz, H., Overby. P., Reader, M.
J.. Rudel. R. G.. and Tallal, P., Piracetam and dys-
lzxia: effects on reading tests, J. Clir. Psvchophar-
macol.. 7. 230. 198",

. Hjorther, A.. Brownue, E.. Jakobsen. K., Viskum,

P.. and Gyntelberg, F., Organic brain syndrome
wr2ated with oxiracztam. Acta Neurol. Scand., 75,
271, 1986.

Somnier, F. E.. Ostergaard, M. S.. Boysen, G.,
Bruhn. P.. and Mikkelsen, B. O., Antracetam tested
in chronic psvchosvndrome after long-term expo-
sure to organic solvents, Psychopharmacology, 101,
<3, 1990.

. Carrington Da Costa, R. B., Maul. E. R., Pimentel,

J.. Cardoso d'Oliveira. L., Aranjo Lacerda, J. C.,
and Gomes, J. D.. A controlled clinical study.
Piracetam vs placeto in disorders of consciousness
due to head injunies. Acra Ther.. 4. 109. 1978.
McLean, A., Jr.. Cardenas, D. D., Burgess, D., and
Gamuzu, E., Placebe—<ontolled study of pramiracetam
in young males with memory and cognitive problems
resulung from head injury and anoxia. Brain Inj., 5,
375, 1991

Fleischhacker. W. W., Giinther, V., Barnas, C.,
Lieder. F., and Miller. C., Piracetam in alcoholic
organic mental disorder: a placebo-controlled study
comparing two dosages. [nr Clin. Psvchopharmacol.,
1. 210. 1986.

Lagergren, K. and Levander, S.. A double-blind
study on the effects of piracetam upon perceptual and
psychomotor performance at varied heart rates in pa-
dents treated with ardficial pacemakers, Psychophar-
macologia, 39. 97. 1974,

Dager. S. R, Loebel, J. P., Claypooi. K., Case, M.,
Budech, C. B.. and Dunner, D. L., Oxiracetam in the
weamment of primary dementia of the Alzheimer’s
tvpe: a small case series. Int. J. Geriatr. Psychiarry, 7,
905, 1992.

Branconnier, R. J.. Cole, J. O., Dessain, E. C..
Spera. K. F., Ghazvinian, S., and De Vitt, D., The
therapeutic efficacy of pramiracetam in Alzheimer's
disease: preliminary observations. Psychopharmacol.
Bull.. 19. 726. 1983,

Gallai. V., Mazzotta, G.. Del Gatto. F.. Montesi,
S., Mazzetti, A.. Dominici, P., and Della Monica,
A.. A clinical and nsurophysiolcgical trial on
noowopic drugs in patents with mental decline. Acta
Neurol., 13. 1. 1991.

. Falsaperta. A.. Monici-Preti. P. A.. and Oliani, C..

Selegiline versus oxiracetam In patients with
Alzheimer-tvpe demenna. Clin. Ther.. 12. 376, 1950.

2. Ferrero. E.. Conolled clinical mal of oxiracetam in

"ne Teamment of 2 ronic cerebrovascusar insufficienc:
:n the 2lderiv. Cur Ther Res.. 36. 198, 1984,

65.

67.

68.

69.

70.

71

72.

73.

74.

75

. Parnetti. L., Mecocci. P., Petrini, A., Longo. A.,

Buccolieri, A., and Senin, L.. Neuropsychological
results of long-term therapy with oxiracetam in pa-
tients with dementia of Alzheimer type and mulu-
infarct demenda in comparison with a control group.
Neuropsvchobiology, 22, 97, 1989.

Foltyn. P.. Lucker, P. W.. Schnitker, J., and
Wetzelsberger, N., A test model for cerebrally acuve
drugs as demonstrated by the example of the new
substance aniracetam, Arzneim-Forsch/Drug Res.. 33.
865. 1983.

Macchione, C., Motaschi, F., Fabris, F., and
Feruglio. F. S., Results with piracetam in the man-
agement of senile psvcho-organic syndromes, Acra
Ther., 2. 261, 1976.

Parnetti. L., Bartorelli, L., Bonaiuto, S., Cucinotta,
D., Cuzzupoli, M., Erminio. F., Maggioni, M..
Marini, G., Paciaroni, E., Pedrazzi, F., Peruzza,
M., and Senin, U., Aniracetam (Ro 13-5057) for the
weatment of senile dementia of Alzheimer type: re-
sults of a multicentre clinical study, Demenria. 2.
262, 1991.

Green., R. C., Goldstein, F. C., Auchus, A. P.,
Presley, R., Clark, S., Van Tuyl, L., Green. J.,
Hersch, S. M., and Karp, H. R,, Treatment trial of
oxiracetam in Alzheimer’s disease, Arch. Neurol.. 49,
1135, 1992.

Davies, P. and Maloney, A. J. F., Selective loss of
central cholinergic neurons in alzheimer's disease.
Lancer, 2. 1403, 1976.

Summers, W. K., Majowski. V., Marsh, G. M.,
Tachiki, K., and Kling, A., Oral tetrahydroamino-
acridine in long term treatment of senile demenua,
Alzheimer Type, N. Engl. J. Med., 315, 1241, 1986.
Davies, B., Andrewes, D., Stargatt, R., Ames, D.,
Tuckwell, V., and Davis, S, Tacrine in Alzheimer’s
disease, Lancer, July 15th, 1989.

Chatellier. G. and Lacomblez. L., Tacrine (tetrahy-
droaminoacridine; THA) and lecithin in senile demen-
ta of the Alzheimer type: a multicenter tral, Br. Med.
J.. 300, 495, 1990.

Gauthier, S., Bouchard, R., Lameontagne, A., Bailey,
P., Bergman, H., Ratner, J.. Tesfaye, Y., St-Martin,
M., Bacher, Y., Carrier, L., Charbonneau. R.,
Clarfield, M., Collier, B., Dastoor, D., Gauthier. L.,
Germain. M., Kissel, C., Krieger, M., Kushnir. S.,
Masson. H., Morin, J., Nair, V., Neirinck, L., and
Suissa. S-. Tetrabvdroaminoacridine-lecithin combina-
tion treatment in patients with intermediate-stage
Alzheimer’s disease, N. Engl. J. Med.. 322, 1272, 199G,
Molloy. D. W., Guyatt, G. H., Wilson, D. B., Duke,
R., Rees, L., and Singer, J., Effect of tetrahvdro-
aminoacridine on cognition. function and behaviour
in Alzheimer's disease. Can. Med. Assoc. J.. 144,
29, 1991.

Davis, K. L.. Thal. L. J.. Gamzu. E. R., Davis. C.S.,
Woolson. R. F.. Gracon. S. L. Drachman. D. A.
Schneider, L. S.. Whitehouse. P. J.. Hoower, T. M.,
Morris. J. C.. Kawas. C. H.. Knopman. D. S.. Earl.

369




)

76.

77.

79.

80.

370

N. L., Kumar, V., Doody, R. S, Tacrine Collabora-
tive Study Group. A double-blind. placebo-controlled
multicenter study of tacrine for Alzheimer's disease.
Y. Engl. J. Med., 327, 1253, 1992.

Farlow, M., Gracon, S. 1., Hershey, L. A., Lewis, K.
W, Sadowsky, C. H., and Dolan-Ureno, J., A con-
wolled trial of tacrine in Alzheimer’s disease, JAMA.
268, 2523, 1992,

Eagger, S., Morant, N., Levy, R., Sahakian, B..
Tacrine in Alzheimer's Disease. Time course of
changes in cognitive function and practice effects, Br.
J. Psychiarrv, 160, 36, 1992,

Knapp, M., Knopman. D. S., Solomon, P. R..
Pendlebury, W. W, Davis, C. S., and Gracon, S. L.,
A 30-week randomized coatrolled trial of high-dose
tacrine in patients with Alzheimer’s disease, JAMA,
271. 991, 1994,

Maltby, N., Broe, G. A., Creasey, H., Jorm, A. F,
Christensen, H., and Brooks, W. S., Efficacy of
tacrine and lecithin in mild to moderate Alzhei-
mer’s disease: double blind trial. 8r. Med. /., 308.
879. 1994.

Wilcock, G. K., Surmon, D. J., Scott, M., Boyle,
M., Mulligan, K., Neubauer, K. A., O’Neill, D., and

81.

82.

83.

85.

Royston, V. H., An evaluation of the efficacy and
safety of tetrahydroaminoacnidine (THA) without leci-
thin in the treatment of Alzheimer’s disease. Age and
Ageing, 22, 316, 1993.

Wood, P. C. and Castleden, C. M., A double-blind,
placebo-controlled, multicentre study of tacrine for
Alzheimer's disease, Inr. J. Geriatr. Psvchiatry, 9/8,
649, 1994

Gustafson, L., Physostigmine and tetrahydro-
aminoacridine treatment of Alzheimer's disease, Acra
Neurol. Scand., 149 (Suppl.), 39, 1993.

Debert, W., Interaction betwecn psvcholegical and
pharmacological treatment in cognitive impairment,
Life Sci., 55, 2057, 1994,

Locke, K. W, Gorney, B., Cornfeldt, M., and Field-
ing, S., Characterization of the discriminative stimu-
lus effects of physostigmine in the rat, J. Pharmacol.
Exp. Ther., 250, 241, 1989.

Martignoni, E., Petraglia, F., Costa. A., Bono, G.,
Genazzini, A. R., and Nappi, G., Dementa of the
Alzheimer type and hypothalamus pitnitary-adreno-
cortical axis: changes in cerebrospinal fluid. cortico-
wopin releasing factor, and plasma cortisol levels,
Acta Neurol. Scand., 81, 452, 1990.




ernuational Journs! o Psvchophysiore 2o 4 01986) 41-52 41

envter

NOTICE o
THIS MATERIAL MAY BE PROTECTED BY
CORYRIGHT LAW (TVTLE 17, U.3. CODE)

P w107

(//

'ALUATION OF THE EFFICACY OF PIRACETAM IN TREATING INFORMATION
LOCESSING. READING AND WRITING DISORDERS IN DYSLEXIC CHILDREN
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Piracetam, a new class of drug (nooiropi!s thought 1o enhance specific cognitve skills. was given in a 3300 mg daily dose to half of

roup of fiftv-fise dvafenic bovs aged £-123 vears. in a 12-week. double-blind. placebo-controlled study. The other half of the subjects
zived placebo. All subjects met the “allowing cniteria; normal intelligence normal educauonal opporiuvnities, no severe emotional
‘blems. no neursiogical handicaps. good physical health. not taking other psychotropic medicauion, and sconng at least one and one
f» below their mental age eguialent on the Gilmore Oral Reading Test. Non-verbal rauditorn and visual) and verbal
cey and memon skills were exarmined. and reading. spelling. language and writing abilities were measured using standardized
truments. Compared 10 the placenac control group. individuals treated with Piracetam did not show statisticalls significant
srovements abosve their baseline scores on measures of perception. memory. language. reading accuracy or comprehension. or
ung accuracy However. reading speed and numbers of words written 1n a timed period were significantly enhanced in subjects
ited with Piracetam as compared 1o placebo. Effecuve reading and wnung ability. taking both rate and accuracy into
sideranion, were also significantly :mproved in the Piracetam as compared 10 the placebo treatment group. The medication was
l-tolerated and medical examinations showed no significant adverse reactions. These results encourage further study of Piracetam
Jetermine morz precisel the mechanism of action by which specific cogmuve skalls are affecied.

TRODUCTION and Aman. 1975). and impulsivity and social be-
havior (Barklev and Cunningham. 1980: Conners
and Werrv, 1979). However. studies of educational

abilities using standardized reading. spelling and

Recent reviews of chemotherapeutic treatment
learning disabilities have emphasized that the

rceptual and behavioral changes induced by
ugs do not necessarilv lead to improved academic
rformance (Aman. 1980: Werrv. 1981). This
nclusion has besn based prnimarily on research
th central nervous svstem stimulants such as
:thvlphenidate t Rutalin) and dextroamphetamine
rexedrine). Such sumulants have been shown to
prove attenuon span {Barkiev. 1977 Barkley

d Jackson. 1577, memory (Sprague. 1972 Wern
rro S ionce P Taral Departmen o Pacmatry Mudip,
n dCa e San Diego Lo Sonda Jaidormia US0A
ToaTRe e SO e Elaevier soenee Punisners 30

arithmetic tests have failled to demonstrate anv
significant differences in the performance of
treated children (Quinn and Rapoport. 1973; Weiss
et al.. 19751 or non-hvperactive children (Gittle-
man-Klemn and Klein. 1976: Aman and Werrv,
1082).

Thys discrepancy between the drug-induced im-
provements tn behavioral control and the absence
of change in school-performance mav be due in
part o the wav each child s assigned the proper
dosage. In the pasi. chmicians and inverugators
nave assumed that the orumal dosage o improve
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behawor would coincide with the levels of drug
nesded for improved learning. Gittleman-Kliein
and Niewn 1 1973) demonstrated. howeser. that there
AN DO Lssociation Setween improvements in be-
haviorand increases on dcademic (@51 sCOres among
chiléren ireated with Riwalin. Sprague and Sleator
(19771 have proposed an inverted U-shaped func-
uong; reiztionship between the medication dosage
and sericrmance on cognitive or behavioral tasks.
Therz i+ 2 zone of peak-enhancement or actual
detemorauon of the performance. Their studies
have sugzested that zones of peuak-enhancement
are a0t the same for cognitive and behavioral
tasks, The opumal zone for social tasks requires a
shghty fugher dosaze than the optimal zone for
cogritive iasks. Thus. the best dosage for cognitive
tasks apgears to be o low to enhance social
funcuoning. whereas the opumal zone for social
enhancement is oo high a dosage for improving
cogriame skills. Since sumulants are usually pre-
sericed for improving soctal behavior. children
taksng these medications may be receiving dosages
that are @00 high for enhancing cognitive skills.
T> avod the ambiguities of such dosage-depen-
den: effests. many invesugators have focused thetr
eficois on the swdy of cognitive effects due to
psychotropic medicauons. Recent attention has
besn 2iven to 2 new class of psvchoactive drugs
called nootropis. Piracetam. a nootropic_sub-
stance. Jus been siudied for its facihitation of
learmung 1nd memory consohdation (L CB. 1930).
Chemcally. Prracstam 12-oxo-prrrolidine-geet-
am:de; shows a kinship 0 v-aminobutvnie acid
GABA and appears w0 hase no stimulating or
secaung effects «Stegink. 1972 Calhauw  and
Marchau, 1973, Dimond (1975 and Dimond and
Brouwers (1976) report that Piracetam increased
vernal lzarning and improved performance on cod-
ing and short-term memory tasks with normal
aduit supjects. Other researchers have also noted
that Prracetam significantlv enhances performance
on a vartety of tasks which assessed presumed
lefr-nemisphenc funcuoning (Squitiert et al.. 1975:
Mindus et al, 197600 Az such. Piracetam may be a
parucuariv appropnate drug for treaung children
wia seme forms of learning disabiities including
Jduvienvio. since many such children have been
sacwn o have relanvely poor perceptual and

short-term memory abilities (Rudel and Denckla.
1974: Tallal. 1980a: Tallal. 1980b) and poor cod-
ing and naming ahilities (Symmes and Rapoport.
1972 Denckla and Rudel. 1976).

Three studies have tested the effects of Piruce-
tam on learning-disabled populations. The first
studyv reported was by Wilsher et al. (I1979). who
used adult dvslexics as subjects. In this study. 16
adult dvslexics were matched on the basts of their
WAIS [Q scores with 14 control subjects for a
l-week placebo-controlled. double-blind. crossover
trial of 4800 mg dailv dose of Piracetam. The
dvslexic subjects met the criteria outlined by
Thomson 11977). Since subjects in this study dem-
onstrated significant carrvover effects due to the
crossover design. Wilsher et al. only examined
results from the first period of treatment to avoud
the confounding effects from previous exposure o
Piracetam. In comparison to placebo treatment.
results showed that in the dyslexic group who
recetved Priracetam verbal learning improved by
almost twice that of the non-dyslexic control group
receiving Piracetam (13% compared 1o 3.6%). The
test used was a serial memory verbal learming task
with 10 three-letter nonsense svilables. In addiuon.
the number of instances that a subject learned the
nonsense svllable and then forgot it on the very
next trial dropped by aimost half among the dys-
lexic group treated with Piracetam ( —47.1%). but
was not changed in the dvslexic placebo treatment
aroup.

Simeon et al. (1980) were the first to test the
efficacy of Piracetam on learning skills of children.
Thev treated 29 learning disordered” boys be-
tween the ages of § and 14 with a 4800 mg Jdaily
dose of Piracetam in a double-blind. crossover
placebo-controlled 4-week study. All children were
at least one vear behind their age group in either
reading. spelling or arithmetic on the Wide Range
Achievement Test (WRAT) and ail had a Full
Scale WISC-R 1Q of at least 85, Thetr findings on
measures of global behavior and learning were
non-significant. although the author points out
that the short durauon of treatment. carrvover
effects due 1o the crossover design. and the small
number f patieats in various treatment subgroups
made statstical analvses difficult wo interpret.

In a second study by Wilsher et al. 11983). 46
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dvslexic bovs aged & to 13 vears were treated in an
f-weeh. double-blind. placebo-controtled trial of
2300 mg daty of Piracetam. All subjects met the
following criteria: they had a4 Full Scale WISC-R
1Q greater than 90. a Reading or Spelling Agz of
at least two vears behind their mental age based
on the WISC-R. normal educauonal opportunities.
no severe emotonal problems, normal hearing and
normal vision. and no gross neurological deficits.
The children were tested on their reading abiity
(speed. accuracy. and comprehension) and a 3-min
free-writing sample was taken 10 measure the total
number of words written and the percentage of
spelling mistakes. T-test comparisons between the
means of the two treatment groups at the bezin-
ning and the end of the & weeks showed no
significant differences on any of the dependent
measures. However, further analysis comparing the
mean treatment changes from baseline. using the
difference between the post- and pretreatment
scores for each subject. revealed improvements in
res~~~¢ speed and accuracy and total words writ-
te.  individuals treated with Piracetam. In all 3
studies. the Piracetam medication was extremely
well-tolerated.

The present study was designed to replicate and
extend the findings of Wilsher et al. (1984). More
rigorous patient-selection inclusion and exclusion-
ary criterta were used. Drug dosage and regimen
were equivalent. but the clinical trial was extended
1o 12 weeks and additional subjects. test sites. and
psvchometnic tests were included.

METHODS

Subjects

Six different centers participated 1n the swdy.
At our site in San Diego. 61 developmen:ally
reading-disabled children were studied over a one
and a haif vear-period. from the spring of 198} to
the summer of 1982, All children attended school
during the course of the study and met the follow-
ing criteria. (1) They were male and betwean the
ages of ¥ wears. 0 months and 13 vears. 11 months
old at the imual visits. 12y Thev had a Full Scaie
IQ==ore of R0 or more on tne Weohsier In2ili-
2 Scure for Chuldren-Revived WISC-Rwiin

Performance Scale 1Q or a Verbal Scale 1Q of 90
or more. obained within 9 months of the inital
visit. 2y Theyv had a Reading Quotient of less than
or equal to 0.85, ¢4 English was therr priman
language. (&) Informed consent was obtained from
both patient and parent or legal guardian. (6)
They had normal audiological and ophthalmologi-
cal functioning. (7) There was no significant neu-
rological handicap. (8) Thev had no severe emo-
uonal disturbance as a primary svmptom. (9) There
was no severe educational deprivation. (10) They
had no clinically significant laboratory abnormali-
ties. nor any medical conditions which might put
the pauent at additional nisk or interfere with the
conduct of the study. (11) They had no historv of
significant adverse reaction or hypersensitivity to
Piraceram. (12) They were not involved in anv
therapies which might interfere with the evaluation
of efficacy and safety. including: psvchostimulant
medicauon within 6 months of the inital visit.
concormutant drug therapy with psvchosumulants
or any drug for emouonal disturbance. concom-
itant therapy with Tofranil for any indication.
investigational drug therapy within one month of
the 1nital visit. or concomitant chronic treatment
with bronchodilators which have central stumulant
activity.

The Reading Quotient was calculated as equal
to: Reading Age x 100% bv Chronological Age X
Full Scale WISC-R 1Q. The Reading Age was
derived from the Accuracy Score of the Gilmore
Oral Reading Test — Form C. Grade Scores from
the Gilmore were converted to Age Scores using
Table Il provided in the Gates-McKillop Oral
Reading Test. Abnormal audiological functioning
was defined as a loss of greater than 20 dB in
either ear for two frequencies in the normal range
(300. 1000. 2000. 3000. 4000 Hz. using pure tones).
Abnormal ophthalmological funcuoning was de-
fined as less than 20,40 corrected vision 1n both
eves as tested by the Amencan Optical E Chart.
Sigmficant neurciogical handicaps were defined as
any of the following: acquired neurological dis-
ease, ciassical neurological signs with functional
impatrment of seizures withun the last 3 vears. The
patieris had nat recened anticonvulsant therapy
for a1 jeast two vears prior to the immal asit
Educzuonal and 2motonal evaluutons were made
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by the medical staff following usual clinical prac-
uce. Four subjects were dropped from the study:
one moved. one suffered from an asthma attack
and was treated with bronchodilators (in violation
with the protocol) and two were removed from the
studv due to medical complications unrelated to
study medication (both were taking placebo). The
fact that a child was currently receiving academuc
remedial assistance or had received such tutoring
in the past did not preclude entry into the study.

Procedures

Placebo and Piracetam treatments were ran-
domly divided among 6 groups of 10 subjects.
each on a double-blind basis with the restriction
that there be equal numbers of each treatment
within each of the 6 groups. Patents were then
assigned to one of the 6 groups on the basis of
their age: that is. 8-vear-olds were assigned to
Group One. 9 vears olds to Group Two. and so
forth. When all the treatment medication had been
used up within a group. the patient was assigned
to the group with the fewest members. Patients

received either 3.3 g of Piracetam dailv or maltch-

iig placebo svrup. Each dose of test medication
was 5 ml. administered Before breakfast and again
before the evening meal. A 5 ml dos active
medicauon contained 1.65 g of Piracetam. No
dosage ad'ustments were allowed.

The studv consisted of 5 Wisits. An initial
screening visit usually occurred one wesk pror o
the start of treatment. The treatment period was
12 weeks long. with follow-up visits after 2 weeks.
6 weceks. and 12 weeks of treatment. At week 4 and
week 9. the patient’s parents were contacted to
review dosage instructions and to determine
whether any adverse effects had been observed.

At the initial screening, patients were tested to
determine their ehigibility. Hearing and visual
acuity tests were given. a developmental history
taken. IQ testing was done as needed. and the
Gilmore Oral Reading Test was also administered
to provide a calculation of the Reading Quotient.
Assessment of education expenence and emotonal
health was also performed at this time.

A complete phvsical examination was per-
formed bv a physician at the second or inducticn
visit and again at the last visit. 3 medical historv

was taken during the second visit and abbreviated
physical examinauons were performed at the sec-
ond and sixth week visits. Observations for possi-
ble adverse effects and assessment of general health
were emphasized. Laboratory evaluations were ob-
tained at the induction visit. the 6-week. and the
12-week visits. The laboratory tests included
hematology. urinalysis and blood chemustry to test
for possible adverse side-effects.

Tests

All 6 study centers followed the same protocol
and used a common battery of tests to measure
drug efficacy. In addition. each site conducted
additional “special studies’. Only the results from
the common test battery and special study con-
ducted at the San Diego site are reported in this
paper. The common test battery was administered
at the induction and final (week 12) visits. while
the special study tests were given at the induction
and week 6 visit. At the San Diego Center. all
testing for an individual patient was administered
by the same tester and took approximately 11 h.
These tests included: the Gilmore Oral Reading
Test — Form C at the imual visit and Form D at
the final visit —. Information for Reading Accu-
racy. Comprehension and Rate were included: the
Digit Span subtest of the WISC-R. both digits
forwards and backwards administered via a tape
recording:; the Gates-McKillop Svllabication sub-
test — Form 1 at the induction and Form 2 at the
12-week visit: the Wide Range Achievement sub-
test for Spelling: a 5-min free-writing sample was
taken to include the total number of words. num-
ber of words misspelled and the number of occur-
rences of the most frequently written word: the
Rapid Automauzed Narmung Test (Denckla and
Rudel. 1976); a behavioral assessment in the test-
ing situation made at the induction and 12-week
visits on a rating scale of 1 to 4 (1 being excellent.
4 being poor), measuring distracubility from fol-
lowing instructions. social appropriateness. coop-
erativeness. attention and general motor acuvity:
and a parent’s global assessment of the child’s
behavior obtained at the 12-week visit on a rating
scale of 1-5, where 1 1s much improved and 3 s
much worse. considering their behavior at home.
interaction with peers and school reports concern-
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2 behavior and performance in evaluating the
ange from the start of the study.
In addition to these common lests. we con-
cted addiuonal special studies. Subjecis were
en the Repetition Test. developed by Tallal
380). with 3 sets of sumuli: (1) non-verbal audi-
v tones (75 ms duration). differing in funda-
:ntal frequency: (2) non-verbal visual nonsense
ipes (75 ms duration): and (3) auditory stop-
asonant vowel svllables (ba/da) with 40 ms
ration formant transitions. The Repetition Test
5 been shown to be a highly sensitive measure of
-ceptual and memory functioning. In addition.
s theoretically based on a model of perception
1 1s comprised of a series of substests designed
assess levels of perception and memory in a
rarchical manner (see Tallal. 1980. for a detailed
scription of these procedures). Four dependent
asures were made on each of the 3 versions of
- Repetition Test. Subjects were scored for the
al number of correct trials. the number of cor-
¢ T using interstimulus intervals (ISI's) of
) n. .ne number of trials using ISI's less than
) ms and the number of tnals needed to reach
‘erion. Improvements in trials to critenon scored
icate an increased rate of learning stimulus-re-
mse associations. Increases in scores on trials
h short ISI's suggest an improvement in rate of
cessing and temporal sequencing abilities.
provements in the longer ISI scores suggest an
rease in short-term and senial memory.
In addition to these experimental perceptual
1 memory tests. subjects were also given the
xen Test (DeRenzi and Vignolo. 1962) to assess
eptive language comprehension skills and a
red associate visual memory test designed for
i study. In the visual memory test the tester
tructed the child by saving. ' would like to see
v well vou can remember different pairs of
tures. [ will show vou two pictures. one after
other. Try 10 remember them as a pair that go
ether’. Testing took place in two parts, a learn-
and a recall section. During the learning sec-
1. children were presented with pairs of pictures
inged as a set. Children were presented with
»of 2.4, 6 and then § pairs. If a’chuld success-
VM ed all pairs within a set. they moved o
ne  agher set and were tested. If any failure
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occurred. the final tesung tock place using the
next lowest set: e.g.. failure on set 6. final testing
on set 3. Dunng the learning poruon. children
were presented with pairs of pictures. one after the
other, unul the set was completed. Each pair was
presented for 3 s with an intertnal interval of two
seconds. After all of the pictures in a set had been
presented. the child’s recall abilites were tested in
the followtng wav: the second picture of each pair
was grouped. mixed and then laid down on the
table tn front of the child. Using the same order as
presented in the learning portion of the test. the
first picture of each pair was presented to the
child. and he was asked 1o find the picture that
goes with it among the pictures laid down on the
table in front of um. This procedure was con-
tinued untl all picwuras had been matched.
Children were scrored for the total number of
correctly matched pictures. Improvements on this
test suggest increases in visual learning and recall.

RESULTS

From the iniual sampie of 61 children. 37 suc-
cessfullv completed the study. From this group.
two children had poor compliance during the last
6 weeks of the clincial trial period (below 70% as
measured from the rematning bottled medication).
Consequently. they were removed from the data
analysis leaving 55 chuldren. 28 from the piracetam
treatment group and 27 in the placebo treatment
group.

Table [ presents the demographic and baseline
charactenstics of the Piracetam and placebo treat-
ment groups. T-test and x° comparisons between
the two groups showed nc significant demographic
differences. Note that a hugh percentage of the
children were acuveh recaiving remedial tutenng
for their reading problems rca. 70%).

Table I shows the baseline scores for the
Piracetam- and placebo-treaied groups on the
common test battery. Note that the Gilmore Oral
Reading test was scorad in two wavs. First. indi-
vidual reading abihty for accuracy. comprehension
and rate was sgored. Second. because by reading
more sfowlhv. accuracy and comprehensiorn mavy he
improved Or vice versa. samoosite reading soores

4
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TABLE |

Demograpawe und buseline cnaracrerisiicy

Punient characteriste  Pirdceram Plucebo P

n= 1% tn=_21"7

Age, veuars
Mean 1 R = -0.05n.s.
S.D | 1.6

WISC-R.AVSIQ
Meun 97 < ARV r=~01no.
S.D. 109 1J.8

WISC-R. PSIQ
Meun 107 2 17 c= 30 ns.
S.D. 112 121

WISC-R. FSIQ
Mean 102.4 1023 r=-0.10as.
S.D. 9.6 12

Reading quotient
Meun .73 0.72 ;=09 as.
S.D 3.7 0.07

Reading class
Tuionng 20 -9 v =00ns.
No wutoring 3 b

Relatnves
Dyslenic 18 o1 =05 ns.
Non-dsslexic 10 6

a.s. = aot significant. P > J.05,

were calculated to reflect the interacton between
reading speed. and reading accuracy and compre-
hension. A composite score for “effective reading
accuracy” was calculated by multipiving the per-
centage of words read correctly by the reading
rate. Similarly. effecuve reading comprehension’
scores were calculated by muluplying the per-
centage of correctly answered comprehension
questions by the reading rate (Jackson. 1980).
Scores are multiplied rather than added together.
because thev use different units of measurement.
Composite reading scores are always a posituve
number and reflect a child's total reading effort.
T-test comparisons between groups at baseline
showed non-significant difference on all but one
measure. The plicebo group performed signifi-
cantly better than the Piracetam group at baseline
on the percentage of spelling errors in the free-
wrnting test (1= 2.64. P <0.01). There were no

other significant baseline differences between
groups on the common test battery.

Table III gives the baseline scores for the
Piracetam- and placebo-treated groups on the ex-
perimental test battery. T-test comparisons be-
tween groups at baseline again showed no signifi-
cant difference on all but one measure. The placebo
group performed significantly better than the
Piracetam group on the Paired Associate Visual
Memory Test at baseline (¢ = 2.0. P <0.05). There
were no other baseline differences on the experi-
mental test battery.

To assess the effect of drug treatment. the mean
change from baseline was calculated for each sub-
ject on each measure and then averaged and com-
pared for each treatment group.

Table IV shows the mean change from baseline
(posttest-pretest scores) for each measure in the
common test battery for the Piracetam and placebo
groups. As seen in Fig. 1 for individual reading
scores. the Piracetam group demonstrated a statis-
tically significant improvement over the placebo
group (at the P < 0.003 level of accuracy) on therr
reading rate from the Gilmore test. The Piracetam
group increased their reading speed by almost 8
words per min ( ~ 10%) whereas the placebo group
decreased by 3 words per min (—4%). leaving a
difference of almost 11 words per min between the

GI_MORE ORAL READING
INDIVIDUAL ICORES

R
B - i
g x -
Z ———
I @ . - ! @ o=
S % l _ (P < 203,
5T = | - N
w 8 . ! = =
E = = =
2 5 . — == T —_
z = | = =
E 2 A ! . - ! —
& -5 - ACCURACY COMPREHENSIIN wre T
-8 -

Fig. 1. Percentage of change from buaseline (positest minus
pretest scores) made by the Piracetam ind placebo treatment
groups are .o -n for the JCCURICY. OMprERenson 4 fdic
wores of the Gilmore Oral Reading Test.
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\BLE II

isefine scores Jor the Piracetam: und placede groups on the Commor test harter,
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st name Piraceram Plucehn I-test
Imore oral reading
Accuracy (grade raung) 33 K n.s ;
Reading comprehension
igrade raning) 48 49 ns.
ading rate {words min) 76.9 776 ns
Imore compostte reading .
% correct x rate) ]
Accuracy 67743 68829 a.s.
Comprehension 6646.3 66813 n.s.
at span tscaled scare) T2 2 n.s.
Hes-McKillop svllabicaton
FaW 3COre) 11.6 121 ns
ords wnitten (total) 41.0 H n.s.
rcent of spelling errors © 215 12.3 P<001°?
.n coler ® 422 467 n.s.
«n number * 314 50 ns.
o~
n’ : 324 K ns.
.n object © 61.3 630 ns.
ne-tailed test of significance: " reduction in score indicates improvement
«BLE 111 - £
GI_“ORE ORAL READING
seline scores for the Piracetam and piacebo groups on the CIMPOSITE SCORES
derimenial tesi batiery
PERCENT CORRECT X WORDS PER MINUTE
!
st name Piraceram Placebo  1-1est 28
T "
n-verbal — o . l— '
5L =
ual test g F=w®ceu: 2 ® < BRo
Long ISI's 234 14 n.s. S g L = =
- . ) < w ' — =
Short ISI's 16.9 1.3 ns. S — 2
- —
w v or = =
peution test — < L =3 =
= —— =
labies z ® o T :
Long ISI's 133 12" n.s. E P !
Shart 1ST's "1 6.8 n.s a 2
- 1@ . ATTURACY SIMPRIMENS T
petivon lest —
n-verbal auditon
Long ISI'y 192 214 ns
Short ISI's 1.3 [ ns T OIRACETAM (N = 28
red assoctate T oPLACcEBC v = 20
\ T 14 ~ 0t .
femon test e . £-0v Fig. 2 The Composite Reading scorss. derived b mulupluing
Ken fest the perceniage correct by the numper of words read per mun.
Py Sn S - A on the Gilmore Oral Reading test are shown for the Piracetam
By - - T s 4and placzbe treatment 2rouns Percentage change from husehine

ne-tanied tes:

TPOSTEST MINUS PRIt COMDOSHE SIS T are shown senaratei

SOr ACCUTAYt and SOMDrANen soon
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TABLE IV

Veun crunge frum baseline score 'or the Piracetum and placebo groups on the commaon test butten

Tost nume Yeun chunge trom huse-line (post- pretest scorel
Piracetam Placebo

' df P

Giimore oral readineg

Accuracy (grade raung) 0.6 0.7

Reading comprehension

1grade rating) 0.5 0.3

Reading rate

twords miny 1.0 =34
Gilmore composite reading
(% correct x rate)

Accuracy 1053.6 -1321

Comprehension 10540 -189.7
Drait span oscaled scorey 0.9 0.3
Gates- McKillop syllabicauon
(raw score) 2.2 29
Wrat «pelling (grade raung) N2 0.3
Words wntten (totah 6.1 22
Percent of spelling errors © -4 T4
Run color ® -19 -1.3
Ran number " -16 -3
Ran letter © =21 -1
Ran obgect * -34 -1.3

-0.55 53 0.29
0.40 53 0.34
139 $3 0,003
343 53 0.001
2.9% 53 0.003
1.03 53 013

-0383 53 0.21

-0.49 53 0.3
1.08 51 0.14

-231 51 0.008

-0.30 53 0.18
0.70 3 0.24
0.55 53 0.29

-9.73 53 0.24

* A one-tuied test of sigmificance: " reduction i score indicates improvement.

two groups. This increase in reading speed for the
Piracetam group was accompanied by improved
reading accuracy and comprehension. although
similar gains were also found in the placebo group
and. thus, cannot be ascribed to drug effect. There
were no significant differences between groups on
reading accuracy or comprehension.

Composite reading test scores shown in Fig. 2
demonstrate that the Piracetam group significantly
improved their effective reading by 16% during the
course of the study. on both their effecuve reading
accuracy and comprehension scores. whereas the
placebo group decreased on both composite read-
ing scores. This difference in performance between
the wo treatment zroups was highlv sigmificant
{effecuve reading accuracy. 1= 343 P < 0.00L:
effective reading comprehension. 1= 298, P <
0.004.

A comparson of composite and individuai
reading scores reveals that although the placebe
group did increase in their reading accuracy and
comprehension this was accomplished at the ex-
pense of their reading speed which decreased. pro-
ducing very little effective change in their overall
reading performance. The Piracetam group. on the
other hand. not only improved their reading accu-
racy and comprehension but also simuitaneousl:
was able to increase their reading rate. This re-
sulted in significant gains in their overall reading
performance.

Fig. 3 shows that on the Free-Writing Test.
both groups showed an increase in the total num-
ber of words wntten. The Piracetam zroup im-
proved 13% whereas the placebo group showed
onlv a 3% gain. although this difference was not
statistically significant. The Pirac2tam group. how -
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WRITING SAMPLE (5 MINUTES)
PERCENTAGE OF CHANGE FROM BASELINE

24 .
2@

18 (P =N3> (P ¢ 288

e —g—— -

® A ©
Lanhiis el Tl |
—

TOTAL WNRDS WRITTEN PERCENTAGE OF

SPELLING ERRORS

£ PIRACETAM (N = 28>
[CJ PLACEBC (N = 27>

3 Percentage of change from baseline (posttest minus
test scores) made by the Piracetam and placebo treatment
aps are shown for the S-min [ree-writing sample. The total
1ber of words wntten in £ mun by each treatment group. as
| askpcrccnlage of speiling errors are graphed.

:r. did show significant improvement over the
:cebo group in the accuracy of their spelling
< 0.008). The Piracetam group decreased the
-centage of spelling errors (number of errors/
al words written) by 4% whereas the placebo
»up increased in spelling errors by over 7%.
ese figures change. however, if one placebo “out-
r’ subject. who scored well above the rest of the
>up (83%). is removed from the analvsis. Then
: placebo group shows only a 4.3% increase in
:lling errors ( P < 0.02). Nevertheless. the trends
nain the same. Overall, the Piracetam group not
Iv increased in their wriung speed. but also
proved in their spelling accuracv. The placebo
>up’s increase in wrniting speed. however. was
'set by addiuonal spelling errors.

Analvsis of the mean change from baseline
"etest-posttest scores) for each measure in the
perimental test batterv for the Piracetam and
icebo groups showed that there were no signifi-
nt differences found between treatment groups
any of the experimental perceptual. memory or

Jguage measures given. ;
R~=="1s from laboratorv evaluauons of blood
er. . hematology ard urninalvsis were con-
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sistent with previous findings. showing no signifi-
cant medical abnormalities among the Piracetam-
treated subjecis. The double-blind rating of drug
tolerance by the physician indicated that Pirace-
tam was well-tolerated by the children (mean rat-
ing =11« =0.1). 1 excellent. 4 poor). Except for
the one child who suffered from an asthma attack.
all the children who were treated with Piracetam
remained healthv,

DISCUSSION

These results confirm some of the previous find-
ings of Wilsher et al. (1984) that Piracetam in-
creases the rate of reading and of writing accuracy.
The amount of changes found in this present study
are comparable to the resuits obtained bv Wilsher.
In Wilsher's 8-week study. subjects improved their
reading rate by £%. The amount of change found
in the prasent 12-week studv is proportional to
Wilsher's data with a 105 improvement in reading

rate. This finding. seen in the light of Wilsher's

previous data. suggests that the degree of Pirace-
tam-inducsd improvement in reading and writing
may be refated to the duration of treatment. How-
ever. improvement over time was not assessed
directly in the present study. Addiuvonal studies
will be necessary to establish the effects of dose-
duranon.

The present study failed to confirm Wilsher's
previous findings of drug-improved reading accu-
racy. The ‘ack of improvement may be due in part
10 some very large placebo responders: in fact. the
largest improvement in reading accuracy (79%)
was found in 3 member of the placebo group.

Substanual changes in reading accuracy and
comprehension ability occurred over the course of
the study for many of the dvsiexic children in both
the Piraceram- and placebo-treated groups. This
was somewhat unexpected as the reading skills of
duslexie chuidren as 3 zroup are known 1o be
difficult 1o remediate. These marked changes in
reading suggest that perhaps the attention and
positive rzinforcement given to the children in the
study. togzther with the expressed goal of helping
them imzrove therr reading shiil by using a unigue
meined. @ mediwanon, added o the improvement
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made. It 1s of considerable interest that the im-
provements noted in the placebo-treated group
mirror the instructions given to them on reading
and writing tests.

On the Gilmore reading test children were toid
0 read the passages as well as they could. Al
though the children on placebo did improve thetr
reading accuracy and comprehension. as  in-
structed to do. they did so by slowing down their
rate of reading (over thetr baseline reading rate) to
achieve this improvement. Thus. they had to lose
ground in rate in order to gain it in accuracy and
comprehension. The dyvslexics on Piracetam. on
the other hand. did not need to resort to :this
strategy 10 achieve improvement in reading accu-
racy and comprehension. Rather. they were able to
significantly increase their reading rate as well as
their accuracy and comprehension over thetr onizi-
nal baseline performance. That is. they did aot
have to lose ground in order to gain ground. They
gained both speed and improved accuracy and
comprehension over the course of the studyv. The
percentages of subjects in the Piracetam and
placebo treatment groups showing gains and losses
in reading accuracy and rate are shown in Fig. 4.

On the writing sample subjects were told o

CHANGE 1M ORAL READING SZRFORMANCE
TACCURACY AND RATE!
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Fig. 4. Composite reading scores. demved by muluplyving rzad-
(g accuracy by rate (words read per mung. on the Gudmaore Dral
Reading st are graphed 10 show the percentage of the Prrace-
am and piacebo treatment zroup who made zuns and fosaes i
effective reading abity over the course of the study.

write as much as they could during a specified
time-period. The placebo-treated children did just
that. Thev increased the number of words written
over their oniginal baseline performance. However,
as was found in reading. they made this gain at the
expense of something else. in this case an in-
creased number of spelling errors. The dyslexics
on Piracetam did not show this “lose-to-gain’ pat-
tern. Ruther. thev increased both the number of
words written as well as decreasing the number of
spelling errors they made. Even though the onlv
significant difference between groups noted at
baseline was the number of spelling errors made.
with the Piracetam group making more errors than
the placebo group. by the end of the studyv this
order was reversed. The Piracetam group made
fewer spelling errors than the placebo group.
Some of the measures in the special perceptual.
memory and receptive language studies suffered
from ceiling effects. as most of the subjects found
these tests o be relatvely easy. indicating ade-
quate perceptual. memory and language abdities
for their age. Most of the subjects performed at
the top of the scale on all subtests of the Repe-
tition Test as well as on all 5 parts of the Token
Test. indicating normal perception and receptive
language abilities at the onset of the study. hence
leaving little room for improvement. Only 4 sub-
Jjects scored at least one standard deviation below
the mean on the Token Test. suggesting that Mat-
us et al.’s (1975) language disorder syndrome was
poorly represented in this dyslexic sample. Sub-
Jects also scored highly on perceptual subtests of
all 3 Repetiuon Tests. indicating that they had no
difficultv in discniminating between the different
auditory or visual sumuli. A subgroup of 19 sub-
jects did have difficulty discriminating between the
two computer-svnthesized speech svilables /ba,/
and ,da/ with 40 ms formant transitions. On the
Repetition Test however. perhaps due to the very
small sample size. a x3-test indicated no signifi-
cant differences between Piracetam and placebo
groups on this test. Contrary to previous findings
(Dimond. 1975: Wilsher et al. 1979). subjects
taking Piracetam did not demonstrate statistically
significant improvements in their short-term and
serial memory skills. although some differences
between non-verbal and verbal stimuli were found.

b liins




sing non-verbal stimuli. treatment groups showed
» significant differences on the total number of
rrect stimulus series recalled in the auditony
odalitv of the Repeuton Test. In the visual
odality. subjects on placebo found 1t easier to
call the proper sequence of the visual nonsense-
aped stimuli. as demonstrated by their improved
ores for total correct trials with long ISI's. In
ntrast. when test items could be verbally re-
:arsed. as in the Paired Associate Visual Memory
2st, which used namable pictures as stimuli. and
e Digit Span subtests. the Piracetam-treated
oup's mean final performance and change from
1seline was almost twice that of the placebo
oup on both tests (Fig. 5). The difference be-
.een groups. however. was not statistically sig-
ficant in either case. These trends toward im-
-oved memory for verbally mediated matenal
iggest that a sigmficant improvement in verbal
emory scores might be realized with a larger
imple size. a longer duration drug tnal. or more
:ns= measures. In additon. Piracetam’s effect
n . oryv could be mediated by drug-dosage. A
irger (e.g. 4800 mg,dav) dosage might produce
gnificant results. since previous findings used a
osage in this range.

MEMORY TEST
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This pattern of results calls for 2 much closer
examination of the different stages of memory that
mayv be affected by Piracetam. Future studies
should examine possible material-specific effects
of Piracetam on various memory components. such
as working capacity. rehearsal strategies. retrieval.
retention and recall. In addition. the questions of
dosage-dependent memory effects should be in-
vestigated.

Subject selection procedures may also have im-
portant implications for drug studies with dyslexic
children. Several different subgroups of reading-
or language-impaired children. exhibiting different
profiles in the areas of perceptual. memory and
language functions. have been described (see Tallal
and Stark. 1982, for review). Baseiine test scores
suggest that the majority of reading-impaired
children partcipating in this studv did not have
significant perceptual. memory or receptive lan-
guage deficits associated with their reading disabil-
itv. Thus. it was difficult to assess the potential
therapeutic efficacy of Piracetam in treating such
deficits in the present study. In order to better
assess Piracetam’s ability to effect perceptual.
memory or receptive language deficits. it will be
tmportant to select a group of reading- or lan-
guage-impaired children who show significant def-
icits in these areas at baseline testing. Compari-
sons between different subgroups of reading-im-
paired children. selected on the basis of specified
behavioral profiles. mav be an imporiant factor in
assessing the effects of nootropils on learning- and
language-impaired children.

In summarv. Piracetam appears to improve
verbal fluency. as demonstrated by increased rates
of reading and wniing accuracy. These trends
encourage a potential role for Piracetam 1n the
clinical remediation of dyslexia. although questions
about drug-dosage. duration of treaiment. possible
interaction with other remedial procedures. dif-
ferenuial effects on various subgroups of learming-
impaired children and selecuvity of drug-response
remain unanswered. Some of these issues are being

investigated presentiy.

One final note of caution — aiven the number
of analvses performed. some of the results ob-
tained could be interpreted as chance acourrendes

Selectuve replication of these findinzs w.th a differ-



)

ent group of dyslexic children is necessarv to
vahdate these results.
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Summary

The mechanism through which nootropics of
the piracetam type (i.e., piracetam itself and its analogues ox-
iracetam, pramiracetam, and aniracetam) improve memory
is still uncertain. Its elucidation will, however, not only mark
an advance in the treatment of cognitive disorders, but also
shed light on the basic processes of memory storage. Al-
though the great majority of the findings available so far
seem to suggest cholinergic mechanisms, divergent resuits
are obtained whenever parallel experiments are performed
with two or more of these compounds. More recent observa-
tions indicate that interactions with steroids take place. All
four compounds are inactive in adrenalectomized laboratory
animals; chemical blockade of the adrenal cortex with
aminoglutethimide and pretreatment wich epoxymexrenon,
a potent mineralocorticoid antagonist, eradicated the
memory-enhancing effect of all four substances.

Wirkungen der Nootropika auf das Gediichtnis:
Neue Aspekte fiir die Grundlagenforschung

Es besteht noch immer keine GewiBheit dariib-
er, auf welche Weise die Nootropika des Piracetamtyps
(Piracetam und dessen Analogverbindungen Oxiracetam,
Pramiracetam und Aniracetam) das Gedachtnis verbessern.
Die Klirung dieser Frage wiirde nicht nur einen Fortschritt
bei der Behandlung kognitiver Stdrungen darstellen, son-
dern auch die der Gedichtnisspeicherung zugrundeliegen-
den Vorginge erhellen. Obwohl die gro8e Mehrzahl der bis-
lang verfiigbaren Befunde auf cholinergische Mechanismen
hinweisen, werden widerspriichliche Ergebnisse erzielt, so-
bald parallele Experimente mit zwei oder mehreren dieser
Verbindungen durchgefiihit werden. Neuere Beobachtun-
gen scheinen auf Wechselwirkungen mit Steroiden hinzu-
deuten: alle vier Verbindungen sind bei adrenalektomierten
Labortieren unwirksam; sowohl eine chemische Blockie-
rung der Nebennierenrinde durch Aminoglutethimid als
auch eine Vorbehandlung mit Epoxymexrenon (einem po-
tenten Mineralokortikoidantagonisten) blockierte die ge-
dichtnisverbessernde Wirkung aller vier Substanzen.

The elucidation of biochemical bases and the

regulation of memory is one of the greatest challenges in neu-
robiology. It is therefore hardly surprising that every year
hundreds of papers are published dealing with some particu-
lar facet of memory. Our knowledge of the subject matter in-
creases almost daily, but more in width than in depth. We now
know of many transmitters, receptors, and modulators that
play some part in memory processing; but each new finding is
soon relativized by the realization that it is not generally valid,
but simply sometimes true under certain limiting conditions.
In this field, progress tends to follow the discovery of a new
pharmacological tool, e.g., a new specific receptor blocker or
activator, or an enzyme inhibitor. Consequently, the prevalent
method in efforts to identify the mechanisms and the neuronal
networks operative in memory processing relies on the testing
of mechanistically specific preparations for potential effects
on memory in animal models. For example, the NMDA block-
ers (MK 801, APS, and AP7) that recently became available
encouraged studies of the influence of NMDA blockade on
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learning and-memory and speculation about the possible in-
volvement of this type of receptor in memory processing ( Mor-
riset al., 1986). In the meantime, it has become evident that the
responses seen under NMDA blockade only apply in certain
circumstances and to certain processes of memory (Mon-
dadoriet al., 1989). Thus, while the assortment of transmitters
invplved in memory processing increases, that does nothing to
alter the fact that almost every pharmacological manipulation
of the CNS has some influence on certain, though not all,
forms of learning and memory ( Mondadori, 1987).

The opposite way of seeking insight into the
processes of memory consists in characterizing biochemically
the substances known to affect memory, and then attempting
to correlate certain components of their biochemical profile
with their effect on memory. The memory-blocking effects of
certain antibiotics such as puromycin, anisomycin, and cycto-
heximide, for instance, inspired a very large number of studies
of the possible relations between inhibition of protein synthe-
sis - scientifically the most appealing aspect - and memory
(for a review see, for example, Davies and Squire, 1984). The
underlying mode of action has, however, always remained
conjectural, because these antibiotics exert many other known
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ow et al., 1979) and quite probably just as many other un-
known effects that might equally well be responsible for the
disturbance of memory, or at least contribute to it. The possi-
bility that the known biochemical effect under scrutiny may
not be responsible for the observed effect on memory, or that
that effect may be due to the interplay of several discrete ef-
fects, must always be taken into consideration, even in studies
using the abovmentioned “specific tools”: failure to do so
makes false conclusions unavoidable.

One practicable and valid approach to the ex-
perimental investigation of mechanisms underlying memory
storage, or the regulation of memory storage, may be afforded
by the piracetam-like nootropics. These are interesting prep-
arations, above all because they exert distinct, positive effects
on various manifestations of memory, yet provoke few or no
side-effects. The fact that they have so far been found to dis-
play scarcely any effects in most of the traditional assays used
in biochemistry laboratories may make them appear all the
more or all the less attractive, depending on the viewpoint of
the observer. If, however, as has already been suggested ( Giur-
gea, 1973, 1982), they do act specifically on cognitive
processes or on the structures and mechanisms responsible for
cognitive processes, then the elucidation of their mode of ac-
tion might represent a very significant advance. The following
remarks, illustrated by a selection of experimental observa-
tions, will be concerned with the progress made to date along
~is line of research and the possibilities emerging from it.

Neuropharmacologica! findings

The first experimentally demonstrable effect
of piracetam, the prototype substance, on the CNS was inhibi-
tion of central nystagmus in the rabbit (Giurgeaet al., 1967). In
retrospect, however, the vast majority of the experimental pre-
clinical findings seem to be indicative of effects on cognitive
processes, in particular on learning and memory in a very wide
variety of forms. Piracetam, for instance, diminishes the dis-
ruptive effect of a cerebral electroshock on the orientation of
rats in a water maze (Giurgea and Mouravieff Lesuisse, 1972).
Many other authors have also observed anti-amnestic effects
of piracetam and related substances : distinct protective effects
against the disturbance of memory following cerebral electro-
shocks in passive- and active-avoidance tests on mice and rats
were noted by Cumin et al. (1982) after treatment with
aniracetam and piracetam, and by Mondadori et al. (1986)
after treatment with oxiracetam and piracetam. Sara (1980)
observed similar responses to etiracetamn. Butler et al. (1987)
described anti-amnestic effects of a whole series of piracetam
analogues, including pramiracetam. Numerous observations
have also been made of direct positive effects on learning and
memory: aniracetam and piracetam ( Yamada et al., 1985;
Wolthuis, 1971), etiracetam (Sara, 1980) and oxiracetam
(Mondadori et al., 1986) were found to exert direct effects on
acquisition and retention performance in rats and mice in pas-
“ve- and active-avoidance paradigms; pramiracetam in-
reased the acquisition rate in a 1 6-armed radial maze (Murray
and Fibiger, 1986) and in a place navigation test (Morris maze)
( Poschel et al., 1985); positive effects of aniracetam were dem-
onstrated in matching-to-sample tests ( Pontecorvoet al., 1985).
All these findings are supplemented and indirectly supported
by observations of a facilitating effect of piracetam on inter-

hemispherical transfer (Buresova and Bures, 1976), on
augmentation of paradoxical sleep in rats ( Werzel, 1985), on
increased theta power in the hippocampal EEG, and on a re-
duction in the power of cortical slow waves (Poschel et al.,
1985).

Interesting and biochemically inexplicable ob-
servations indicate that both piracetam and oxiracetam inten-
sify the anticonvulsive effects of anti-epileptics such as car-
bamazepine (Mondadori et al., 1984; Mondadori and
Schmutz, 1986; Hawkins and Mellanby, 1986).

Biochemical effects of piracetam-
like nootropics

There are relatively few data available on the
biochemical effects of the piracetam-like nootropics. For a
long time, the observation by Nickolson and Wolthuis (1976)
that piracetam stimulates adenylate kinase activity was the
sole measured biochemical effect. Woelk (1979) then showed
that piracetam increased the incorporation of 32P in
phosphatidylinositol and phosphatidy! chloride in glia cells
and neurons. Grauet al. (1987) reported an increase in glucose
utilization under hypoxic conditions and accelerated recovery
of the EEG. Poschel et al. (1983) demonstrated that neither
piracetam nor pramiracetam bound to muscarinic cholinergic
receptors; nor did binding occur in a dopamine assay with
haloperidol. The uptake of GABA and serotonin was not af-
fected by piracetam or by pramiracetam. Pugsley et al. (1983)
found no evidence of activity in traditional pharmacological
assays. No effects were detectable on the concentrations of
noradrenaline, dopamine, 5-HT, or 5-HIAA in the cortex or
midbrain of the rat. At very high doses (200 mg/kg i.p.),
piracetam increased striatal HV without affecting DA levels,
indicating that it augments the turnover of DA. Pramiracetam,
however, did not increase DA turnover. Receptor assays re-
vealed no affinity of either piracetam or pramiracetam for DA,
muscarinic, alpha 1,2- and beta [,2-adrenergic, 5-HT-, 5-
HT2-, GABA, adenosine, and benzodiazepine receptors. On
the other hand, it was shown (Pugsley et al., 1983; Shih and
Pugsley, 1985) that pramiracetam increased high-affinity cho-
line uptake into hippocampal synaptosomes. The effective
doses were 44 and 88 mg/kg i.p.: neither higher nor lower
doses were active. Surprisingly enough, piracetam at 100 and
300 mg/kg and aniracetam between 10 and 200 mg/kg both
had no effect on high-affinity choline uptake. These results
with piracetam are slightly at variance with the observations
reported by Pedara et al. (1984). These latter authors found
that both oxiracetam and piracetam exerted positive effects on
high-affinity choline uptake in the rat cortex and hippocam-
pus. The discrepancy may have been due to the timing of the
determinations.

The above cholinergic effects are supple-
mented by findings made by Spignoli and Pepeu (1986) which
demonstrated that oxiracetam prevented the decrease in the
acetylcholine content of the cortex and hippocampus induced
by cerebral eleciroshock treatment (piracetam was inactive).
Further observations show that piracetam reduces
scopolamine-induced amnesia ( Piercey et al., 1987) and, ac-
cording 1o one interesting report ( Pilchand Miiller. 1988), ele-
vates the muscarinic cholinergic receptor density in the frontal
cortex of aged rats.
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Taken as a whole, this selection of findings
might at first glance give the impression that the piracetam-like
nootropics act by way of cholinergic mechanisms. This con-
clusion is all the more plausible because there is a very large
body of literature on the significance of cholinergic mecha-
nisms in learning and memory (see, for example, Drachman,
1978 ; Bartus, 1980). On closer scrutiny of the available results,
however, it becomes plainly evident that there is not one single
report in which several piracetam-like nootropics tested con-
currently have actually been found to produce the same ef-
fects. The observed effects, insofar as they have been studied,
are not common to all nootropics (Shih and Pugsley, 1985;
Spignoli and Pepeu, 1986). Considering their similarity in
structure as well as in their pharmacological profiles of activity
on learning and memory, it seems quite likely (or at least quite
possible) that all representatives of this class modulate
memory via the same mechanism. Failing any definite evi-
dence to the contrary, this is certainly reason enough to con-
tinue the search for one common mechanism of action shared
by all the substances belonging to this class.

Are steroids involved in the mediation
of nootropic effects?

Even if allowance is made for indi-idual varia-
tions dependent on their particular pharmacokinetics, it is still
true to say that whenever neuropharmacological agents are ad-
ministered systemically the brain is flooded with active sub-
stance. One may well wonder what chance there is of im-
proving the performance of such a complex and finely tuned
organ by so crude a method. On the other hand, there are in-
dications pointing to the existence of endogenous physiologi-
cal mechanisms that can, under certain circumstances,
heigthen the performance of the memory: flash-bulb memo-
ries (see e.g. Brownand Kulik, 1977), i.e. abnormally sharp rec-
ollections of certain events mostly associated with highly
emotional states, are a good example. If such mechanisms do
in fact exist, then they abviously deserve to be regarded as
potential targets for pharmacological interventions. In this
context, account must also be taken of the possibility that the
selective physiological activation of certain neuronal mecha-
nisms in the brain proceeds via peripheral mediators. Nor can
one simply dismiss the further possibility that the memory
facilitation induced by nootropic drugs may come about
through modulation of such processes. Since the pituitary-
adrenal axis plays a significant part in emotional states, it
seemed important to find out whether piracetam-like nootrop-
ics retained their activities in adrenalectomized animals. They
did not: oxiracetam, piracetam, aniracetam, and pra-
miracetam showed no memory-enhancing effects in
adrenalectomized mice (Mondadori and Petschke, 1987). A
series of further studies proved that the blockade of their ac-
tivities was not an effect of dosage: even significantly higher
doses of the nootropics were ineffective after adrenalectomy
(Mondadori, Ducret and Petschke, 1989, in press); Accord-
ingly, the next question was whether the products of the
adrenal medulla or of the cortex are the critical components in
the activity of nootropics. To answer that question the animals
were pretreated with aminoglutethimide, which is an inhibitor
of several cytochrome-P450-mediated hydroxylation steps in
steroid biosynthesis in the adrenal cortex: e.g. 18-hydroxyla-
tion of corticosterone (i.e. aldosterone biosynthesis), side-
chain cleavage (i.e. conversion of cholesterol to preg-

nenolone), and |1l-hydroxylation (i.e. glucocorticoid bio-
synthesis) (for a review see Santen et al., 1981). Exactly as
adrenalectomy, this pretreatment rendered the four
piracetam-like nootropics inactive. Aminoglutethimide itself
had no effects on the retention performance of the mice. These
data provided the first indication of the involvement of prod-
ucts of the adrenal cortex in the mediation of the effects of the
piracetam-like nootropics. It must be conceded that amino-
glutethimide is not entirely devoid of effects on the adrenal
medulla: increases in catecholamine levels have been ob-
served (Duckworth and Kitabchi, 1971). To exclude this possi-
bility, mice were pretreated with epoxymexrenon. Pretreat-
ment with this specific mineralocorticoid antagonist (de Gas-
paro et al., 1987) gave similar results: the memory-enhancing
effects of the piracetam-like nootropics were completely
blocked; and again the drug itself had no effect on memory.
These findings prove that steroids can play a role in the media-
tion of nootropic effects. Furthermore, these were the first
pharmacological experiments in which all four prototype sub-
stances behaved in exactly the same way. (Mondadori et al,
1989, in press)

It is interesting to note that certain other sub-
stances also lose their memory-modulating activities in the ab-
sence of the adrenals: e.g. amphetamine and hydroxyam-
phetamine ( Martinezet al., 1980) and vasopressin (Borellet al.,
1983). However, the effects of these drugs appear to be de-
pendent on the function of the adrenal meduila.

Although autoradiographic studies of the rat
brain give the impression that oxiracetam does not readily
penetrate the blood-brain barrier (Mondadori and Petschke,
1987), the above-mentioned findings as a whole cannot be
taken as evidence that the piracetam-like nootropics act pe-
ripherally. Amongst various other possible mechanisms (see
also Mondadoriand Petschke, 1987), it is conceivable that acti-
vation of steroid receptors in the brain may be a prerequisite
for the efficacy of the piracetam-like nootropics; in other
words, steroids may mediate the action of nootropics on
memory. The converse is equally plausible, i.e. that these prep-
arations directly or indirectly modulate the effects of certain
steroids on memory. There is ample evidence to show that
steroids can exert an influence on memory (see for example,
Micheau et al., 1985; Bohus and de Kloet, 1981). A new facet
emerging from the authors’ experiments is that aldosterone-re-
ceptor-mediated activity may play a part in memory pro-
cessing or its regulation.

How these effects come about is unclear; but
extrapolation from findings on the peripheral effects of
steroids discloses a particularly fascinating aspect. It has been
demonstrated that in various organs steroids affect specific
gene expression by mod .. ing the rate of transcription of 4
specific set of genes (Yamamoto, 1985; Schiitz, 1988). It
would therefore be extremely interesting to know whether
piracetam-like nootropics can exert direct effects on gene tran-
scription, or modulate the action of steroids on gene transcrip-
tion. There are already a number of publications on the effects
of steroids on protein synthesis (Arenander and Vallis, 1980;
Etgen et al., 1980; Nestler et al., 1981 ; Mileusnic et al., 1986).
Since it is known that protein synthesis plays an important part
in the formation of memory traces (for a review see Davies and
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“quire, 1984), it is conceivable that nootropics may improve
.emory via modulation of protein synthesis.

The present observations, which suggest that
steroids may be involved in the mediation of the nootropic ac-
tion of the piracetam derivatives, do not contradict the re-
ported findings on their cholinergic effects, since the possi-
bility that steroids may interact with cholinergic mechanisms
cannot simply be dismissed.
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Picamilon appears to be more effective than Hydergine or vinpocetin in
improving blood flow to the cerebral vessels. Picamilon readily crosses the
blood-brain barrier to protect neurons against the effects of diminished
oxygen flow. It also produces cognitive-enhancing effects.

The combination of these effects provides an entirely new method of dealing
safely with several causes of neurological aging. Picamilon is approved as a
pharmaceutical product in Russia, but is really a vitamin-like compound

D (G AR

R consisting of a niacin analog (n-nicotinoyl) uniquely bonded to GABA
Wi (gamma aminobutyric acid). When niacin is bound to GABA, it creates a
TR molecule that readily penetrates the blood-brain barrier to enhance cerebral

o and peripheral circulation. What enables picamilon to work so well is the
O A R T BN . . .
RPN synergism between the niacin and GABA molecules.
BN AR

Suggested dose: One tablet, two to three times a day.

If cognitive enhancing results do not occur in 30 days, double the dose.

PIRACETAM

Piracetam is a derivative of the amino acid GABA that increases the
sensitivity of receptors in the brain involved in memory and learning.
Piracetam is called a nootropic drug because of its ability to enhance the
mind. Studies in both animals and humans have demonstrated that Piracetam
can improve memory, increase attention and cognition, improve spatial
learning, and enhance motor mechanisms. Piracetam is one of the most
popular "smart drugs" that is used to increase intelligence, information
processing ability, concentration, memory, and creativity. It has been shown
to harmonize and synchronize the spheres of the brain by anchoring
information within the brain.

Suggested dose: Piracetam should be used in doses ranging from 1600 to
2400 mg a day taken first thing in the morning.

RETIN A

Retin A is a highly publicized vitamin A derivative that stimulates skin cell
renewal, increasing the creation of youthful cells at the skin's surface. Retin A
may produce side effects such as minor irritation. People using Retin A
should stay out of the sun and use a sunblock for normal sunlight exposure,
because Retin A increases skin sensitivity to sunlight.
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Piracetam-induced changes in the functional activity of neurons as a
possible mechanism for the effects of nootropic agents.

Verbnyi Yal; Derzhiruk LP; Mogilevskii AYa

Physical-Technical Low Temperature Institute, National Academy of
Sciences of Ukraine, Khar'kov.

Neurosci Behav Physiol 1996 Nov-Dec;26(6):507-15
97173873

Studies were carried out on the effects of piracetam (4-20 mM) on the
electrical activity of identified neurons in the isolated central nervous
system of the pond snail in conditions of single-electrode intracellular
stimulation and recording. Piracetam-induced changes were seen in
60-70% of the neurons studied. Different parameters showed different
sensitivities to piracetam: the most frequent changes were in the action
potential generation threshold, the slope and shape of the steady-state
voltage-current characteristics of neuron membranes, and the appearance
of piracetam-induced transmembrane ion currents. Nifedipine and
cadmium ions, both of which are calcium channel blockers, generally
reversed or weakened the effects of piracetam on the changes seen in test
cells. This indicates that the effects of piracetam result from its action on
calcium channels; selective changes in calcium channels may determine
which piracetam-induced effects appear at the ceftutar levek It is
hypothesized that the piracetam-sensitive cellular plasticity mechanisms
may make a significant contribution to its nootropic action at the
behavioral level.
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National Library of Medicine: IGM Full Record Screen

TITLE: Nootropic drugs and brain cholinergic mechanisms.
AUTHOR: Pepeu G; Spignoli G

é " AUTHOR Department of Preclinical and Clinical Pharmacology, University of
AFFILIATION: Florence, Italy.
SOURCE: Prog Neuropsychopharmacol Biol Psychiatry 1989;13 Suppl:S77-88
NLM CIT. ID: 90139561
ABSTRACT: 1. This review has two aims: first, to marshal and discuss evidences

demonstrating an interaction between nootropic drugs and brain
cholinergic mechanisms; second, to define the relationship between the

- effects on cholinergic mechanisms and the cognitive process. 2. Direct or
indirect evidences indicating an activation of cholinergic mechanisms exist
for pyrrolidinone derivatives including piracetam, oxiracetam, aniracetam,
pyroglutamic acid, tenilsetam and pramiracetam and for miscellaneous
chemical structures such as vinpocetine, naloxone, ebiratide and
phosphatidylserine. All these drugs prevent or revert scopolamine-induced
disruption of several learning and memory paradigms in animal and man.
3. Some of the pyrrolidinone derivatives also prevent amnesia associated
with inhibition of acetylcholine synthesis brought about by hemicholinium.
Oxiracetam prevents the decrease in brain acetylcholine and amnesia
caused by electroconvulsive shock. Oxiracetam, aniracetam and
pyroglutamic acid prevent brain acetylcholine decrease and amnesia
induced by scopolamine. Comparable bell-shaped dose-effect relationships
result for both actions. Phosphatidylserine restores acetylcholine synthesis
and conditioned responses in aging rats. 4. The mechanisms through which
the action on cholinergic systems might take place, including stimulation of
the high affinity choline uptake, are discussed. The information available
are not yet sufficient to define at which steps of the cognitive process the
action on cholinergic system plays a role and which are the influences of
the changes in cholinergic function on other neurochemical mechanisms of
learning and memory.

MAIN MESH Acetylcholine/*METABOLISM
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Piracetam elevates muscarinic cholinergic receptor density in the frontal
cortex of aged but not of young mice.

Pilch H; Muller WE

Psychopharmacological Laboratory, Central Institute of Mental Health,
Mannheim, Federal Republic of Germany.

Psychopharmacology (Berl) 1988;94(1):74-8
88158509

Chronic treatment (2 weeks) with piracetam (500 mg/kg, once daily PO)
efevated m-cholinoceptor density in the frontal cortex of aged (18 months)
female mice by about 30-40%6 but had no effect on m-cholinoceptor
density in the frontal cortex of young (4 weeks) mice. The effect of
piracetam on m-cholinoceptor density as determined by the specific
binding of tritiated QNB was not affected by concomitant daily treatment
with either choline (200 mg/kg) or scopolamine (4 mg/kg). It is concluded
that the effect of piracetam on m-cholinoceptor density could explain the
positive effects which have been reported for combinations of cholinergic
precursor treastment with piracetam on memory and other cognitive
functions in aged experimental animals and patients and could also
represent part of the possible mechanism of action of piracetam alone.
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Treatment of acute ischemic stroke with piracetam. Members of the
Piracetam in Acute Stroke Study (PASS) Group.

De Deyn PP; Reuck JD; Deberdt W; Vlietinck R; Orgogozo JM

Department of Neurology, Middelheim Hospital, Antwerp, Belgium.

Stroke 1997 Dec;28(12):2347-52
98074088
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ABSTRACT: BACKGROUND AND PURPOSE: Piracetam, a nootropic agent with

7 neuroprotective properties, has been reported in pilot studies to incnease
% compromised regional cerebral blood flow in patients with acute stroke
and, given soom after onset, to improve clinical outcome. We performed a
multicenter, randomized, double-blind trial to test whether piracetam
conferred benefit when given within 12 hours of the onset of acute ischemic
stroke to a large group of patients. METHODS: Patients received placebo
or 12 g piracetam as an initial intravenous bolus, 12 g daily for 4 weeks
and 4.8 g daily for 8 weeks. The primary end point was neurologic outcome
after 4 weeks as assessed by the Orgogozo scale. Functional status at 12
weeks as measured by the Barthel Index was the major secondary
outcome. CT scan was performed within 24 hours of the onset of stroke but
not necessarily before treatment. Analyses based on the intention to treat
were performed in all randomized patients (n = 927) and in an "early
treatment” population specified in the protocol as treatment within 6
hours of the onset of stroke but subsequently redefined as less than 7 hours
after onset (n = 452). RESULTS: In the total population, outcome was
similar with both treatments (the mean Orgogozo scale after 4 weeks:
piracetam 57.7, placebo 57.6; the mean Barthel Index after 12 weeks:
piracetam 55.8, placebo 53.1). Mortality at 12 weeks was 23.9% (111/464)
in the piracetam group and 19.2% (89/463) in the placebo group (relative
risk 1.24, 95% confidence interval, 0.97 to 1.59; P = .15). Deaths were
fewer in the piracetam group in those patients in the intention-to-treat
population admitted with primary hemorrhagic stroke. Post hoc analyses
— in the early treatment subgroup showed differences favoring piracetam
relative to placebo in mean Orgogozo scale scores after 4 weeks (piracetam
60.4, placebo 54.9; P = .07) and Barthel Index scores at 12 weeks
(piracetam 58.6, placebo 49.4; P = .02). Additional analyses within this
subgroup, confined to 360 patients with moderate and severe stroke (initial
Orgogozo scale score < 55), showed significant improvement on piracetam
in both outcomes (P < .02). CONCLUSIONS: Piracetam did not influence
outcome when given within 12 hours of the onset of acute ischemic stroke.
Post hoc analyses suggest that piracetam may confer benefit when given
within 7 hours of onset, particularly in patients with stroke of moderate
and severe degree. A randomized, placebo-controlled, multicenter study,
the Piracetam Acute Stroke Study II (PASS II) will soon begin.
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The effects of piracetam in children withedyslexin

Di Ianni M; Wilsher CR; Blank MS; Conners CK; Chase CH; Funkenstein
HH; Helfgott E; Holmes JM; Lougee L; Maletta GJ; et al

J Clin Psychopharmacol 1985 Oct;5(5):272-8
86009005

Following previous research which suggests that piracetam improves
performance on tasks associated with the left hemisphere, a 12-week,
double-blind, placebo-controlled study of developmental dyslexics was
conducted. Six study sites treated 257 dyslexic boys between the ages of 8
and 13 years who were significantly below their potential in reading
performance. Children were of at least normal intelligence, had normal
findings on audiologic, ophthalmologic, neurologic, and physical
examination, and were neither educationally deprived nor emotionally
disturbed. Plracetam was found to be well tolerated in this study
population. lilidres trented with piracetsm: sliowed fprovements s
l'ullingMNo other effects on reading were observed. In addition,
improveansnt i as s mesiyggey weis observed in
those piracetam-treated patlents who showed relatively poor memory at
baseline. It is suggested that longer term treatment with piracetam may
result in ad s FREAE S A .
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— TITLE: Piracetam andudyslexia: effects on reading tests.
] (7 AUTHOR: Wilsher CR; Bennett D; Chase CH; Conners CK: Dilanni M; Feagans L;
Hanvik LJ; Helfgott E; Koplewicz H; Overby P; et al
SOURCE: J Clin Psychopharmacol 1987 Aug;7(4):230-7
NLM CIT. ID: 87308901
ABSTRACT: Previous research has suggested that dgslexics treated with piracetam have

shown improvements in reading skills, verhal memory and verbal'
conceptualizing ability, featnre anslysissand processing of letter-like
‘stimuli. Two hundred twenty-five dyslexic children between the ages of 7
years 6 months and 12 years 11 months whose reading skills were
significantly below their intellectual capacity were enrolled in a multicenter,
36-week, double-blind, placebo-controlled study. Children of below average
intelligence, with abnormal findings on audiologic, ophthalmologic,
neurologic, psychiatric, and physical examinations, who were emotionally
disturbed or educationally deprived and who had recently been treated
with psychoactive medication were excluded from the triak Pirscetam was
well toleuted, with no serious adverse clinical or. hbomtoryaﬂhcu

treated children showed significant improvements in
reading abﬂﬁy (Gray Oral Reading Tést) and readiiig comprehension
(Gilmore Oral Reading Test). Treatment effects were evident after 12 weeks
and were sustained for the total period (36 weeks).
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An overview of pharmacologic treatment of cognitive decline in/the aged.
Reisberg B; Ferris SH; Gershon S

Am J Psychiatry 1981 May;138(5):593-600

81204750

The most widely known substances that have been investigated for treating
cognitive deterioration in the aged are cerebral vasodilators, Gerovital H3,
psychostimulants, ''nootropics,” neuropeptides, and neurotransmitters.
The rationale for the choice of specific agents has shifted as our
conceptions regarding the origins of cognitive decline have changed; we
now know that most cognitive deterioration occurs independently of
arteriosclerotic vascular changes. Substances currently being investigated
because of their effects on brain electrophysiology, on neurohumoral
processes, or on central neurotransmitters show promise.
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Eng

0 (Anticoagulants)

0 (Parasympathomimetics)

0 (Peptides)

0 (Vasodilator Agents)
11032-41-0 (Dihydroergotoxine)
113-45-1 (Methylphenidate)
12663-50-2 (Gerovital H3)
59-46-1 (Procaine)

7491-74-9 (Piracetam)
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National Library of Medicine: IGM Full Record Screen

L( TITLE: Profound effects of combining choline and piracetam onassmory:
emhancement shd cholinergic function in aged rats.
AUTHOR: Bartus RT; Dean RL 3d; Sherman KA; Friedman E; Beer B
SOURCE: Neurobiol Aging 1981 Summer;2(2):105-11

NLM CIT. ID: 82058347

)
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ABSTRACT:

MAIN MESH
SUBJECTS:
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In an attempt to gain some insight into possible approaches to reducing
age-related memory disturbances, aged Fischer 344 rats were administered
either vehicle, choline, piracetam or a combination of choline or piracetam.
Animals in each group were tested behaviorally for retention of a one trial
passive avoidance task, and biochemically to determine changes in choline
and acetylcholine levels in hippocampus, cortex and striatum. Previous
research has shown that rats of this strain suffer severe age-related deficits
on this passive avoidance task and that memory disturbances are at least
partially responsible. Those subjects given only choline (100 mg/kg) did not
differ on the behavioral task from control animals administered vehicle

(100 mg/kg of uch) exlnbited retention scores several times better than
mmmm In a second study, it was shown that twice the
dose of piracetam (200 mg/kg) or choline (200 mg/kg) alone, still did not
enhance retention nearly as well as when piracetam and choline (100 mg/kg
of each) were administered together. Further, repeated administration (1
week) of the piracetam/choline combination was superior to acute
injections. Regional determinations of choline and acetylcholine revealed
interesting differences between treatments and brain area. Although choline
administration raised choline content about 50% in striatum and cortex,
changes in acetylcholine levels were much more subtle (only 6-10%). No
significant changes following choline administration were observed in the
hippocampus. However, piracetam alone markedly increased choline
content in hippocampus (88%) and tended to decrease acetylcholine levels
(19%). No measurable changes in striatum or cortex were observed
following piracetam administration. The combination of choline and
piracetam did not potentiate the effects seen with either drug alone, and in
certain cases the effects were much less pronounced under the drug
combination. These data are discussed as they relate to pessible effects of
choline and piracetam on cholinergic transmission and other neuronal
function, and how these effects may reduce specific memory disturbances in
aged subjects. The resuits of these sindies demonstrate that the effects of
combining choline anl piracetam are quite different than those obtained
with either drug alone and support the notion that in order to achieve.
substantial eflicacy in aged subjects it may be necessary to reduce multiple,
interactive neurochemicalidijafunctions in the brain, or affect activity in.
more than one parameter of a deficient metabolic pathway.

*Aging

Choline/ANALYSIS/*PHARMACOLOGY

Memory/*DRUG EFFECTS

Parasympathetic Nervous System/*PHYSIOLOGY
Piracetam/*PHARMACOLOGY

Pyrrolidinones/*PHARMACOLOGY

3/10/98 3:50 P



HUP./7 1OV 4. 0L 4L/CRE.CIVESCLICTIL LU/ 36 TUCLENT L

Jof3

ADDITIONAL
MESH
SUBJECTS:

PUBLICATION
TYPES:

LANGUAGE:

REGISTRY
NUMBERS:

Acetylcholine/ANALYSIS/SECRETION
Animal

Brain Chemistry/DRUG EFFECTS
Male

Rats

Rats, inbred F344

JOURNAL ARTICLE

Eng

0 (Pyrrolidinones)
51-84-3 (Acetylcholine)
62-49-7 (Choline)
7491-74-9 (Piracetam)
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National Library of Medicine: IGM Full Record Screen

v
TITLE: Piracetam-induced facilitation of interhemispheric transfer of visual
information in rats.
AUTHOR: Buresova O; Bures Y
SOURCE: Psychopharmacologia 1976;46(1):93-102

NLM CIT. ID: 76152798

ABSTRACT: ~ The effect of Piracetam (UCB 6215, 2-pyrrolidoneacetamide) on learning
mediated by transcommissural information flow was studied in hooded rats.
Acquisition of monocular pattern discrimination was faster in drug-treated
rats (100 mg/kg, 30 min before training) than in untreated controls.
Subsequent relearning with one hemisphere functionally eliminated by
~~ cortical spreading depression showed that the strength of the primary
engram formed under Piracetam in the hemisphere contralateral to the
trained eye remained unaffected but that the secondary trace (in the
ipsilateral hemisphere) was considerably improved and almost equalled the
primary one (savings increased from 20-30% to 50-60%). Learning with
uncrossed optic fibers was unaffected by the drug. Interhemispheric
transfer of lateralized visual engrams acquired during functional
hemidecortication was facilitated by Piracetam administration preceding
the five transfer trials performed with the untrained eye open (imperative
transfer). Piracetam was ineffective when the trained eye was open during
transfer trials (facultative transfer). After a visual engram had been
lateralized by 5 days of monocular overtraining, Piracetam facilitated
formation of the secondary engram induced by 3 interocular transfer trials.
It is concluded that Piracetam enhances transcommissural encoding
mechanisms activated in the initial stage of monocular learning and in some
forms of interhemispheric transfer, but does not affect the
transcommissural readout. This effect is interpreted as a special case of the
Piracetam-induced facilitation of the phylogenetically old mechanisms of
redundant information storage which improve liminal or subnormal
learning.

lof2 3/10/98 3:51 PM
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MAIN MESH Form Perception/*DRUG EFFECTS
SUBJECTS: Pattern Recognition, Visual/*DRUG EFFECTS
— Piracetam/*PHARMACOLOGY
’ Pyrrolidinones/*PHARMACOLOGY
Transfer (Psychology)/*DRUG EFFECTS

ADDITIONAL  Animal

MESH Corpus Callosum/PHYSIOLOGY
SUBJECTS: Discrimination Learning/DRUG EFFECTS
Male
Memory/DRUG EFFECTS

Overlearning/DRUG EFFECTS

Perceptual Masking

Rats

Spreading Cortical Depression
PUBLICATION JOURNAL ARTICLE
TYPES:

LANGUAGE: Eng
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Some effects of piracetam (UCB 6215, Nootropyl) on eswenic:

schizophrenia..
AUTHOR: Dimond SJ; Scammell RE; Pryce 1G; Huws D; Gray C
SOURCE: Psychopharmacology (Berl) 1979 Sep;64(3):341-8
NLM CIT. ID: 80057401
ABSTRACT: A study is described of effects of a nootropic drug on chronic

schizophrenia. The nootropic drugs act on the central nervous system with
the cerebral cortex as their target. Chronic schizophrenic patients on the
drug showed improvement in object naming and in tests:where the patient
was required to indicate the number of times he had been tapped.
Improvements were also noted in iearning and memory tasks. Jn dichotic
listening the patients showed a reduction in the amount of incorrect verbal
responses produced SThere were no improvements in symptom rating er/
social behaviour ratimg: These results suggest some cognitive improvement
But little if any change in the disease state of the patient.

MAIN MESH Piracetam/*THERAPEUTIC USE
SUBJECTS: Pyrrolidinones/*THERAPEUTIC USE
Schizophrenia/*DRUG THERAPY

ADDITIONAL Adult

MESH Chronic Disease

SUBJECTS: Clinical Trials
Dichotic Listening Tests
Double-Blind Method
Female
Human
Male
Middle Age
Motor Skills/DRUG EFFECTS
Psychiatric Status Rating Scales
Schizophrenic Psychology

PUBLICATION CLINICAL TRIAL
TYPES: JOURNAL ARTICLE

LANGUAGE: Eng

3/10/98 3:57 PM
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National Library of Medicine: IGM Full Record Screen

TITLE: Increase in the power of human memory in normal man through the use
of drugs.

AUTHOR: Dimond SJ; Brouwers EM

SOURCE: Psychopharmacology (Berl) 1976 Sep 29;49(3):307-9

NLM CIT. ID: 77079535

ABSTRACT: Nootropyl (Piracetam) a drug reported to facilitate learning in animals

was tested for its effect on man by administering it to normal volunteers.
The subjects were given 3x4 capsules at 400 mg per day,in a double blind
study. Each subject learned series of words presented as stimuli upon a
memory drum. No effects were observed after 7 days but affer 14 days
verbal learning had significantly increased.

MAIN MESH Memory/*DRUG EFFECTS
SUBJECTS: Piracetam/*PHARMACOLOGY
Pyrrolidinones/*PHARMACOLOGY

ADDITIONAL Female
MESH SUBJECTS: Human
Male
Stimulation, Chemical
Verbal Learning/DRUG EFFECTS

PUBLICATION CLINICAL TRIAL

TYPES: CONTROLLED CLINICAL TRIAL
JOURNAL ARTICLE
LANGUAGE: Eng
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National Library of Medicine: IGM Full Record Screen

TITLE:

AUTHOR:
SOURCE:
NLM CIT. ID:
ABSTRACT:

MAIN MESH
SUBJECTS:

ADDITIONAL
MESH
SUBJECTS:

PUBLICATION
TYPES:

LANGUAGE:

Piracetam facilitates retrieval but does not impair extinction of
bar-pressing in rats.

Sara SJ; David-Remacle M; Weyers M; Giurgea C
Psychopharmacology (Berl) 1979 Mar 14;61(1):71-5
79180683

Rats were trained on a continuously reinforced bar-press response for
water reward. Seven days later they were retested for retention, with or
without pretest injection of the nootropic drug, piracetam. Diug-treated
animals had significantly shorter response latencies than saline-treated
amimsis; The results are interpreted as a facilitation of retrieval processes
after forgestiiig, The experiment was extended under extinction conditions
and it was found that after three sessions there was a tendency to facilitate
extinction when response latency is used as the extinction index. The
clinical interest of a drug which facilitates the retrieval aspect of the
memory process without impairing extinction is discussed.

Conditioning, Operant/*DRUG EFFECTS
Extinction (Psychology)/*DRUG EFFECTS
Memory/*DRUG EFFECTS
Piracetam/*PHARMACOLOGY
Pyrrolidinones/*PHARMACOLOGY

Animal

Male

Rats

Water Deprivation

JOURNAL ARTICLE

Eng
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AUTHOR
AFFILIATION:

SOURCE:
NLM CIT. ID:
ABSTRACT:

MAIN MESH
SUBJECTS: -

ADDITIONAL
MESH
SUBJECTS:

PUBLICATION
TYPES:;

LANGUAGE:

REGISTRY
NUMBERS:

Piracetam impedes hippocampal neuronal loss during withdrawal after

cuanic alcahol intake,
Brandao F; Paula-Barbosa MM; Cadete-Leite A

Department of Anatomy, Porto Medical School, Portugal.

Alcohol 1995 May-Jun;12(3):279-88
95367208

In previous studies we have demonstrated that prolonged ethamal
consumption induced hippocampal neuronslloss. In addition, we have
shown that withdrawal after chronic alcohol intake augmented such
degenerative activity leading to increased neuronal death in all subregions
of the hippocampal formation but in the CA3 field. In an attempt to
reverse this situation, we tested, during the withdrawal period, the effects
of piracetam (2-oxo-1-pyrrolidine acetamide), a cyclic derivative of
gamma-aminobutyric acid, as there is previous evidence that it might act
as a neuronoprotective agent. The total number of dentate granule, hilar,
and CA3 and CA1 pyramidal cells of the hippocampal formation were
estimated using unbiased stereological methods. We found out that in
animals treated with piracetam the numbers of dentate granule, hilar, and
CA1 pyramidal cells were significantly higher than in pure withdrawn
animals, and did not differ from those of alcohol-treated rats that did not
undergo withdrawak. These data suggest that piracetam treatment
impedes, during withdrawal, the pursuing of neuronal degeneration.
Ethanol/*ADVERSE EFFECTS

Hippocampus/*DRUG EFFECTS/PATHOLOGY

Neurons/*DRUG EFFECTS

Piracetam/*PHARMACOLOGY

Substance Withdrawal Syndrome/*PATHOLOGY

Analysis of Variance

Animal

Cell Count/DRUG EFFECTS
Diet

Male

Rats

Rats, Sprague-Dawley
Support, Non-U.S. Gov't

JOURNAL ARTICLE

Eng

64-17-5 (Ethanol)
7491-74-9 (Piracetam)

3/11/98 12:03 PM
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TITLE:

AUTHOR:
SOURCE:
NLM CIT. ID:
ABSTRACT:

MAIN MESH
SUBJECTS:

ADDITIONAL
MESH
SUBJECTS:

PUBLICATION
TYPES:

LANGUAGE:

Does piracetam counteract the ECT-induced memory dysfunctions in
depressed patients?

Mindus P; Cronholm B; Levander SE
Acta Psychiatr Scand 1975 Jun;51(5):319-26
75201625

A double-blind, intra-individual cross-over comparison of the effect of
piracetam on retrograde memory impairement as measured by the KS
memory test battery was performed in connection with second and third
Bi-ECT in 18 patients diagnosed as suffering from depression. The seizure
duration and the post-ECT EGG patterns were examined visually and the
post-ECT confusion time was measured. Piracetam was given orally in the
dose of 4.8 g/day for 3 days. No significant effects were obtained on memory
scores, electrical stimulus duration, EEG pattern or post-ECT confusion
time. The findings may indicate that the protective effect of piracetam
shown in animal electroconvuslive stimulation (ECS) is due to a
counteraction of the disturbing effentof hypoxia on memany-functioms/1t is
concluded that more information is needed as regards the pharmacokinetics
and the mode of action of the drug.

Depression/*THERAPY

Electroconvulsive Therapy/*ADVERSE EFFECTS
Memory/*DRUG EFFECTS

Memory Disorders/*ETIOLOGY/PREVENTION & CONTROL
Piracetam/*PHARMACOLOGY/THERAPEUTIC USE
Pyrrolidinones/*PHARMACOLOGY

Adult

Aged

Clinical Trials
Drug Evaluation
English Abstract
Female

Human

Male

Middle Age
Placebos

CLINICAL TRIAL
CONTROLLED CLINICAL TRIAL
JOURNAL ARTICLE

E:'}

3/10/98 4.25 PM

NP/ LIV 14044 7/CRI-ONV IUTIVI-CHENTL /£ 30V Taelall rs



Effects of oxiracetam on learning and memory in animals: comparison

g with piracetam.
L;/ AUTHOR: Mondadori C; Classen W; Borkowski J; Ducret T; Buerki H; Schade A
SOURCE: Clin Neuropharmacol 1986;9 Suppl 3:527-38
NLM CIT. ID: 87244092 :
ABSTRACT: The effects of oxiracetam and piracetam were compared in learning and

memory tests in rats and mice. In the dose range examined, the two
nootropics were equally active in reducing the amnesia induced by
cerebral electroshock in the mouse. Step-down retention performance,
however, was distinctly improved by oxiracetam but unaffected by
piracetam, no matter whether it was given before or immediately after the
learning trial. Oxiracetam also improved acquisition performance in aged
(24- to 27-month-old) rats in an active-avoidance situation at doses of 30
and 100 mg/kg i.p. vhereas piracetam showed no effect at 100 mg/kg i.p.

MAIN MESH Avoidance Learning/*DRUG EFFECTS

SUBJECTS: Memory/*DRUG EFFECTS
Piracetam/*PHARMACOLOGY
Pyrrolidines/*PHARMACOLOGY
Pyrrolidinones/*PHARMACOLOGY

ADDITIONAL  Aging/PHYSIOLOGY

MESH Animal
— SUBJECTS: Comparative Study

Drug Administration Schedule
Electroshock
Mice
Rats

PUBLICATION JOURNAL ARTICLE

TYPES:

LANGUAGE: Eng

REGISTRY 0 (Pyrrolidines)

NUMBERS: 0 (Pyrrolidinones)

62613-82-5 (oxiracetam)
7491-74-9 (Piracetam)
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- A. INGREDIENT NAME:
QUINACRINE HYDROCHI.ORIDE

B. Chemical Name:

3-Chloro-7-methoxy-9-(1-methyl-4-diethylaminobutylamino)acridine Dihydrochloride;
Mepacrine Hydrochloride; Quinacrinium Chloride
2-Chloro-5-(Omega-Diethylamino-Alpha-Methylbutylamino)-7-Methoxyacridine
Dihydrochloride
3-Chloro-9-(4'-Diethylamino-1'-Methylbutylamino)-7-Methoxyacridine Dihydrochloride
6-Chloro-9-((4-(Diethylamino)-1-Methylbutyl) Amino)-2-Methoxyacridine
Dihydrochloride

3-Chloro-7-Methoxy-9-(1-Methyl-4-Diethylaminobutylamino)Acridine Dihydrochloride
2-Methoxy-6-Chloro-9-(4-Diethylamino-1-Methylbutylamino)

C. Common Name:

—_— Acrichine, Acriquine, Akrichin (Czech), Arichin, Atabrine, Atabrine Dihydrochloride,
Atabrine Hydrochloride, Atebrin, Atebrine, AtebrinHydrochloride, Chemiochin, Chinacrin,
Chinacrin Hydrochloride, Crinodora, Dial, Erion, Italchin, malaricida, Mecryl, Mepacrine
Dihydrochloride, Mepacrine Hydrochloride, Methoquine, Acridine Dihydrochloride,
Metochin, Metoquin, Metoquine, Palacrin, Palusan, Pentilen, Quinacrine Dihydrochloride,
Quinacrine Hydrochloride

D. Chemical grade or description of the strength, quality, and purity of
the ingredient:

Assay: 100.12%
98 %

E. Information about how the ingredient is supplied:

Bright Yellow, Crystalline Powder. It is odorless and has a bitter taste.

F. Information about recognition of the substance in foreign
pharmacopeias:

Pharmacopeias. In Arg., Belg., Br., Braz., Eur,, Fr., Ger., Hung,, Ind., It., Mex., Neth.,
— Nord., Pol., Rus., Span., Swiss., Turk., and U. S.



G. Bibliography of available safety and efficacy data including peer
reviewed medical literature:

H. Information about dosage forms used:
Tablets

I. Information about strength:
100mg - 900mg

J. Information about route of administration:
Orally

K. Stability data:

Melting Point: 257 C (DEC)
Incompatible with alkalis, nitrates, and oxidizing agents.

L. Formulations:

M. Miscellaneous Information:

Page -2-
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CERTIFICATE OF ANALYSIS Contificats No, 5e-=2/63
The Drugs & Cosmatlics Act 1940 and ths rgles thersunder ¥ 532 5
- From 39 Ruls 150 E (f) ' VeY 17/97-93.
1. Name of the manuyfaciuior ¢ M/s. Viper Chamicxls, 8sroda-390 010,
- '2- Licancs No. s ©/152
3. Date of ﬁccn!px 1 03-07-97,
4 Nxma of Somple i MEPACRINE MYORGGHLUKIDE D.I',
5. (f) Batch No, {(t) Quanity {¢) Total Quantity (d) Date of (o) Dats of Expiry
Submitted Mfgd [Purches»d _ Manutscture
0an 2x 1%5gm. - ©oJeLy'aT7 JUNE ' 2007
8, RESULTS OF ANALvs!s © Asper @,U,
Drscription i Yellow Qrystsllioce Powder
Solupility 1 Comply
Ideptificotidn : A, B, T, D Comply
Acioity : MR off 24 Boliition : 4,0

3-Chloro ~7-Mcthoxy acriding 3 Tumnlies

Water . r QUG8 %

Sulphated  Azh . ¢ QuC, 074

Ansuy 100,122
———-‘_\ - \—_—‘\

-

Report = In the O_pl'nion of the undersignad, the sxmplc rteferrad 10 aboys Iz of STANDARD QUALITY/
® DGR AZANRIRECOUSTUX, 35 defiaed jn the Act and the rules made thareundar,

Tha oninion Is in respect of the tasts carried oul and mealioned above,

SEFP 24 ’S? @9:14
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QUALITY CONTROL REPORT

CHEMICAL NAME. :QUINACRINE HYDROCHLORIDE USP

MANUFACTURE LOT NO.:025

PHYSICAL TEST
SPECIFICATION TEST STANDARD.:USP__/BP__/MERCK__/NF__/MART.__/CO.SPECS.__.

1)DESCRIPTION. :
~— BRIGHT YELLOW, CRYSTALLINE POWDER. IS ODCRLESS AND HAS A BITTER
TASTE.

2) SOLUBILITY.:
SPARINGLY SOLUBLE IN WATER; SOLUBLE IN ALCOHOL.

3)MELTING POINT.:
MELTS AT ABOUT 250 DEGREES WITH DECOMPOSITION.

4) SPECIFIC GRAVITY.:

5) IDENTIFICATION. :

A)COMPLIES (A) AS PER IR SPECTRUM USP XXII.
B) COMPLIES (C) AS PER USP XXIT.

C)A SOLUTION 1 IN 100 HAS A PH ABOUT 4.5.

PASSES. : FAILS.:

COMMENTS. : QUINACRINE DIHYDROCHLORIDE IS ALSO KNOWN AS QUINACRINE HCL.

ANALYST SIGNATURE.: DATE. :

PREPACK TEST.: DATE. : INITIAL.:

RETEST. : DATE. : INITIAL. :
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IDENTIFICATION

PRODUCT #: 22299-2 NAME: QUINACRINE DIHYDROCHLORIDE HYDRATE,
98%

CAS # 69-05-6
MEF: C23H30CLN30
SYNONYMS
C, / ACRICHINE * ACRIQUINE * AKRICHIN (CZECH) * ARICHIN * ATABRINE *
. ATABRINE DIHYDROCHLORIDE * ATABRINE HYDROCHLORIDE * ATEBRIN *

ATEBRINE * ATEBRIN HYDROCHLORIDE * CHEMIOCHIN * CHINACRIN *
CHINACRIN

HYDROCHLORIDE *

& (2-CHLORO-5-(OMEGA-DIETHYLAMINO-ALPHA-METHYLBUTYLAMINO)
-7-METHOXY ACRIDINE DIHYDROCHLORIDE *)
3-CHLORO-9-(4-DIETHYLAMINO-1 -
METHYLBUTYLAMINO)-7-METHOXY ACRIDINE DIHYDROCHLORIDE *
6-CHLORO-9-((4-

(DIETHYLAMINO)-1-METHYLBUTYL)AMINO)-2-METHOXYACRIDINE
DIHYDROCHLORIDE
*

3-CHLORO-7-METHOXY-9-(1-METHYL-4-DIETHYLAMINOBUTYLAMINO)ACRIDINE
DIHYDROCHLORIDE ’EJRINODORA * DIAL * ERION * ITALCHIN * MALARICIDA *
MECRYL * MEPACRINE DIHYDROCHLORIDE * MEPACRINE HYDROCHLORIDE *

a
METHOQUINE * ‘
2 (2-METHOXY-6-CHLORO-9-(4-DIETHYLAMINO-1-METHYLBUTYLAMINO) |

ACRIDINE DIHYDROCHLORIDE * METOCHIN * METOQUIN * METOQUINE *
‘]3 PALACRIN

* PALUSAN * PENTILEN * QUINACRINE DIHYDROCHLORIDE * QUINACRINE

HYDROCHLORIDE * 866 R.P. * SN 390 *

TOXICITY HAZARDS
RTECS NO: AR7875000

ACRIDINE, 6-CHLORO-9-((4-(DIETHYLAMINO)-1-METHYLBUTYL)AMINO)-2-

METHOXY-, DIHYDROCHLORIDE

TOXICITY DATA
ORL-RAT LD50:660 MG/KG JPETAB 91,157,47
IVN-RAT LD50:20 MG/KG JPETAB 91,157,47
IUT-RAT LD50:100 MG/KG IJEBAG 16,1074,78
ORL-MUS LD50:557 MG/KG JPETAB 91,157,47
IPR-MUS LD50:189 MG/KG JPETAB 91,133 47

SCU-MUS LD50:212 MG/KG ABEMAYV 1,317,41



IVN-MUS LD50:38 MG/KG JPETAB 91,157,47

ORL-RBT LD50:433 MG/KG JPETAB 91,157,47
IVN-RBT LD50:9 MG/KG JPETAB 91,157,47
IVN-GPG LD50:14 MG/KG JPETAB 91,157,47

REVIEWS, STANDARDS, AND REGULATIONS
NOES 1983: HZD X4102; NIS 1, TNF 66, NOS 3, TNE 987, TFE 508
EPA GENETOX PROGRAM 1988, NEGATIVE: SPERM MORPHOLOGY-MOUSE

EPA GENETOX PROGRAM 1988, INCONCLUSIVE: MAMMALIAN MICRONUCLEUS

TARGET ORGAN DATA

PERIPHERAL NERVE AND SENSATION (FLACCID PARALYSIS WITHOUT
ANESTHESIA)

BEHAVIORAL (ALTERED SLEEP TIME)

BEHAVIORAL (SOMNOLENCE)

BEHAVIORAL (TOXIC PSYCHOSIS)

BEHAVIORAL (CONVULSIONS OR EFFECT ON SEIZURE THRESHOLD)

VASCULAR (OTHER CHANGES)

LUNGS, THORAX OR RESPIRATION (RESPIRATORY DEPRESSION)

LUNGS, THORAX OR RESPIRATION (OTHER CHANGES)

IMMUNOLOGICAL INCLUDING ALLERGIC (ANAPHYLAXIS)

PATERNAL EFFECTS (SPERMATOGENESIS)

MATERNAL EFFECTS (OVARIES, FALLOPIAN TUBES)

MATERNAL EFFECTS (UTERUS, CERVIX, VAGINA)

MATERNAL EFFECTS (MENSTRUAL CYLCE CHANGES OR DISORDERS)

MATERNAL EFFECTS (OTHER EFFECTS ON FEMALE)

EFFECTS ON FERTILITY (FEMALE FERTILITY INDEX)

EFFECTS ON FERTILITY (PRE-IMPLANTATION MORTALITY)

EFFECTS ON FERTILITY (POST-IMPLANTATION MORTALITY)

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES
(RTECS)

DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE
INFORMATION.
HEALTH HAZARD DATA --rrmeeeemmmmane

ACUTE EFFECTS
HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN.
MAY CAUSE EYE IRRITATION.
MAY CAUSE SKIN IRRITATION.
TO THE BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND
TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

FIRST AID

IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS
OF

WATER FOR AT LEAST 15 MINUTES.
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IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS

AMOUNTS OF WATER.
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS
CONSCIOUS.
CALL A PHYSICIAN.
WASH CONTAMINATED CLOTHING BEFORE REUSE.
PHYSICAL DATA
\<’" MELTING PT: 257 C (DEC)
APPEARANCE AND ODOR
YELLOW POWDER
------------ FIRE AND EXPLOSION HAZARD DATA -----------
EXTINGUISHING MEDIA
WATER SPRAY.
CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.
SPECIAL FIREFIGHTING PROCEDURES
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING
TO
PREVENT CONTACT WITH SKIN AND EYES.
UNUSUAL FIRE AND EXPLOSIONS HAZARDS
EMITS TOXIC FUMES UNDER FIRE CONDITIONS.
REACTIVITY DATA

INCOMPATIBILITIES
STRONG OXIDIZING AGENTS
STRONG ACIDS
MAY DISCOLOR ON EXPOSURE TO LIGHT.
HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
TOXIC FUMES OF:
CARBON MONOXIDE, CARBON DIOXIDE
NITROGEN OXIDES
HYDROGEN CHLORIDE GAS
--------------- SPILL OR LEAK PROCEDURES --------------
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
EVACUATE AREA.
WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY

RUBBER GLOVES.

SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.

AVOID RAISING DUST.

VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS
COMPLETE.
WASTE DISPOSAL METHOD

DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN
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IN A
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.

OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS.
--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE ---
CHEMICAL SAFETY GOGGLES.
RUBBER GLOVES.
NIOSH/MSHA-APPROVED RESPIRATOR.
SAFETY SHOWER AND EYE BATH.
USE ONLY IN A CHEMICAL FUME HOOD.
DO NOT BREATHE DUST.
DO NOT GET IN EYES, ON SKIN, ON CLOTHING.
WASH THOROUGHLY AFTER HANDLING.
TOXIC.
KEEP TIGHTLY CLOSED.
LIGHT SENSITIVE
STORE IN A COOL DRY PLACE.
HARMFUL BY INHALATION, IN CONTACT WITH SKIN AND IF SWALLOWED.

WEAR SUITABLE PROTECTIVE CLOTHING.
THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT
PURPORT TO BE
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA ALDRICH SHALL
NOT BE
HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM
CONTACT WITH THE
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR
ADDITIONAL
TERMS AND CONDITIONS OF SALE
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Packaging and storage—Preserve Piroxylin loosely packed in cartons, protected

from light.
CateGorRY—Pharmaceutic necessity for CoLLopioN.

4 Quinacrine Hydrochioride 76
QUINACRINE HYDROCHLORIDE

3-Chloro-7-methoxy-9-(1-methyl-4-diethylaminobutylamino)acridine
Dihydrochloride; Mepacrine Hydrochloride; Quinzaerinium Chloride

H
NH—CH(CH;) —CH,CH, CH,—N'(C,Hs),

CH0 N
+.
N c1
H

CaaH30CIN;0.2HCIL. 2H,0

2C17. 2H,0

Mol. wt. 508.94

Quinacrine Hydrochloride contains not less than Q_S__pg_l;_c_e_nt of
C3aHaCIN,0.2HC1. 2H,0.

E Description inacrine Hvdrochloride occurs i crystalline powder.
is odoriess and has a bitter taste. )

Solubility=Ome-Gmr. of Quinacrine Hyvdrochloride dissolves in about 35 ml. of water.
1t is soluble in alcohol.

Identification—

A: To 5 ml. of a solution of Quinacrine Hydrochloride (1 in 40), add a slight excess
of ammonia T.S.: a yellow to orange, oily precipitate of quinacrine base iz
formed which adheres to the wall of the vessel and is soluble in ether.

B: To 5 ml. of a solution of Quinacrine Hydrochloride (1 in 40), add 1 ml. of di-
luted nitric acid: a yellow cryvstalline precipitate is formed.

C: To 5 ml. of a solution of Quinacrine Hydrochloride (1 in 40), add 1 ml. of
mercuric chloride T.S.: a yellow precipitate is formed.

D: The filtrate from the precipitate, obtained in Identification fest A, acidified
with nitric acid, responds to the tests for Chloride, page 901.

pH—The pH of a solution of Quinacrine Hydrochloride (1 in 100) is about 4.3.

Water, page 942—Determine the water content of Quinscrine Hydrochioride by
drying at 105° for 4 hours or by the Karl Fischer method: it contains not less than
6 per cent and not more than 8 per cent of water.

Residue on ignition, page 912—The residue on ignition of 200 mg. of Quinacrine
Hydrochlonde is negligible.

Assay—Transfer to a 100-ml. volumetric flask about 250 mg. of Quinacrine Hydro-
chloride, accurately weighed, dissolve it in 10 ml. of water, then add 10 ml. of a
solution prepared by dissolving 25 Gm. of sodium acetate and 10 ml. of glacial
acetic acid in water to make 100 ml. Add exactly 50 ml. of 0.1 N potassium di-
chromate and water to make 100 ml., stopper the flask, mix thoroughly, and filter
through a dry filter paper into a drv flagk, rejecting the first 15 ml. of the filtrate.
Measure 50 ml. of the subsequent filtrate into a glass-stoppered flask, add 15 ml.
of hydrochloric acid and 20 ml. of potassium iodide T.S., stopper the flask, mix the
contents gently, and allow to stand in the dark for 5 minutes. Add 75 ml. of water,
and titrate the liberated iodine with 0.1 V sodium thiosulfate, adding starch T.S.
a8 the end-point is neared. Perform a blank determination with the same quanti-
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ties of the same reagents and in the same manner (see Residual Titrations,
832). Each ml. of 0.1 N potassium dichromate is equivalent to 8.482 mg, of C”FI?.:
CIN30.2HCI. 2H,0. :

Packaging and storage—Preserve Quinacrine Hydrochloride in tight, light-resistant
containers,

CaTEGORY—Anthelmintic; antimalarial; antiprotozoan.
Dose—ustaL—Suppressive—
Antimalarial—100 mg.
Therapeutic— .
Antimalarial and antiprotozoan—200 mg. every 6
hours for 5 doses, then 100 mg. three times a
day for 6 days.
Anthelmintic—500 mg. with 500 mg. of sodium
bicarbonate in a single dose.

Quinacrine Hydrochloride Tablets
QUINACRINE HYDROCHLORIDE TABLETS

Quinacrine Hydrochloride Tablets contain not less than 93 per cent

and not more than 107 per cent of the labeled amount of CgsH 3CIN,O .-
2HC1.2H;0.

ldentification—
Powder a sufficient nurber of Quinacrine Hydrochloride Tablets, equivalent
to about 230 mg. of quinacrine hydrochloride, and extract with two 15-ml.
portions of hot water, ?i]t,eriug after each extraction. To 5 ml. of the extract
add ammonia T.8., and remove the oilv precipitate so formed by extraction
with two 10-ml. portions of ether. The water laver, acidified with nitric
acid, responds to the tests for Chloride, page 901. :

B: To the remaining portion of the water extract obtained in Identification test A
add 2 ml. of ammonia T.S.: a yellow, oilv precipitate forms. Shake the
mixture with several 10-ml. portions of chioroform until the water layer is
practically colorless. Evaporate the combined chloroform solutions on a
steam bath in a small beaker, and add to the residue 3 ml. of hot water and
2 ml, of diluted hydrochloric acid, moistening the sides of the beaker with
the liquid and stirring with a glass rod. Allow to stand for 30 minutes, then
filter, wash the crystals with ice-cold water until the last washing is practically
neutral to litmus, and dry at 105° for 2 hours: the crystals so obtained
responggto Identification tests B and C under Quinacrine Hydrochloride,
page 599.

Disintegration—Quinacrine Hydrochloride Tablets meet the requirements of the

Drsintegration Test for Tableta, page 936, in not more than 1 hour.

Weight variation—Quinacrine Hydrochloride Tablets meet the requirements of the

Weight Variation Test for Tablets, page 945.

Assay—Weigh a counted number of not less than 20 Quinscrine Hydrochloride Tab-
lets, and reduce them to a fine powder without appreciable loss. “Weigh accurately

a portion of the powder, equivalent to about 200 mg. of quinacrine hydrochloride,

and place it in a separator with 25 ml. of water and 3 ml. of diluted hydrochloric

acid. Extract the suspension with two 15-ml. portions of chloroform, and wash the
chloroform extracts in 8 second separator with 10 ml. of water. Discard the washed
chloroform, and add the water in the second separator to the suspension of tablet
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1378-w

jc;"t'«sﬂuine. Cyclochin; Haloquine. 4-(7-Chloro-4-
s amino)-2,6-bis(dihexylaminomethyl)phenol.
CIN,O=497 1.

CAS — 14594-33-3.

A yellow crystalline powder with a bitter taste. Practi-
cally imsoluble in water: readily soluble in dilute acids;
insoluble in dilute alkalis. Protect {rom light.

Uses. Cycloquine resembles chloroquine in its action and
has been used in the USSR for the suppression and
wreatment of malaria. A dose of 300 mg has been given
weekly for the suppression of malaria and 300 mg has
been given daily for three days in the treatment of acute
atracks.

1379-¢

Diformyidapsone. DFD: DFDDS; Diformyldiaminodi-
phenyisulphone. 4.4’-Suiphonylibisformanilide.
C,,H)3;N.0,S=304.3.

CAS — 6784-25-4.

A crystalline solid. M.p. 267° to 269°. Practically imsol-
uble in water: soluble | in about 200 of dimethyl sul-
phoxide. It is most stable at pH 6.

Uses. Diformyldapsone has been used as an antimalarial
in doses of 400 to 800 mg weekly, but is given with
chloroquine, primaquine, or pyrimethamine, since it has
no action on gametocytes.

Diformyldapsone had an approximate hall-life of 84
hours.— W. Peters, Postgrad. med. J., 1973, 49, 573.

Diformyldapsone in doses of 3.2 g twice weekly for 4
weeks damaged the red blood cells in 25 subjects.
Smaller doses did not appear to cause haemolysis.— S.
A. Cucinell et ol,, J. clin. Pharmac., 1974, 14, 51.

Malaria. Diformylidapsone was considered to protect
volunteers more effectively against the Vietnam Smith
strain of P. falciparum than against the Chesson strain
of A vivax. There were no reports of met-
ha ‘binaemia in patients receiving diformyidapsone
al in conjunction with chloroquine.— Clyde. D.F.
el o Ailit. Med., 1971, 136, 836, per Trop. Dis. Buli.,
1972, 69. 593. See also idem, Milit. Med., 1970, i35,
527.

Diformyldapsone 100 1o 800 mg weekly given with chio-
roquine alone. or with chloroquine and primaquine, sup-
pressed the Smith strain of falciparum malaria in 41 of
45 men and the Brai. strain in 9 men. The combination
appeared to be more effective than treatment with chlo-
roquine and primaquine, or than pyrimethamine 25 mg
weekly which suppressed the Brai. but not the Smith
strain— D. F. Clyde er al., Am. J. trop. Med. Hyg.
1971, 20, 1, per Trop. Dis. Bull., 1971, 68, 1153.
Diformyldapsone given weekly with  chloroquine
protected S of 8 volunteers against falciparum malaria.
Better results were noted when volunteers were given
dapsone daily with chloroquine or chloroquine and pri-
maquine weekly.— D. Willerson, Am. J. trop. Med.
Hyg., 1972, 21, 138, per J. Am. med. Ass., 1972, 220.
1382.

Diformyidapsone, 400 to 800 mg with pyrimethamine
25 mg, both given wcekly, was considered to provide
effective prophylaxis against chloroquine-resistant P. fal-
ciparum and against P. vivax. No toxic side-effects were
noted.— D. F. Clyde er al., Milit. Med., 1973, 138,
418, per Trop. Dis. Bull., 1974, 7], 15.

1380-6

Hydroxychloroquine Sulphate (5.7,
Hydroxychloroquine Suifate {U.5.P.); Oxichloro-
chin Sulphate; Win 1258-2. 2-{N-{4-(7-Chloro-
3-quinolylamino)pentyl]-¥-ethylamino}ethanot
sulphate.

C\sHESCINSO. H:SO‘=4339

CAS — [18-42-3 (hydroxychloroquine); 747-36-4
rug)hai_e;,
Ph” “yveras. In Br and U.S.

A . . or almost white odourless crystalline
powder with a bitter taste. There are 2 forms.
one meiting at about 198° and the other at about
240°. Hydroxychloroquine suiphate 100 mg is
approximately equivalent to 77 mg of hyvdroxy-

chloroquine base. Soluble ! in 5 of water: practi-
cally insoluble in alcohol, chloroform, and ether.
A 1% solution in water has a pH of 3.5 to 5.5,
Protect from light.

Adverse Effects, Treatment, Precautions, and
Resistance. As for Chloroquine, p.395.
Hydroxychloroquine was given in an average dose of
800 mg daily for up to 4% years to 94 patients with
lupus erythematosus, rheumatoid arthritis, or scle-
roderma. The patients had not previously received chio-
roquine, amodiaquine. mepacrine, or quinine. Corneal
deposition occurred in 26 patients; it was reversible in
20, persistent in 3, and 3 were lost to follow-up. There
was a rapid rise in incidence after 150 g had been given.
One patient who had received 770 g aver 26% months
developed retinopathy. A second case of probable retino-
pathy was subsequently seen in a further patient.— R.
V. Shearer and E. L. Dubois, Am. J. Ophrthal., 1967,
54, 245,

Ocular toxicity in 3 of 99 patients after long-term tre..(-
ment with hydroxychloroquine.— R. I. Rynes er al.,
Arthritis Rheum., 1979, 22, 832.

Uses. Hydroxychloroquine sulphate has an anti-
malarial action simiar to that of chloroquine
(sec p.396) but it is mainly used in the treatment
of systemic and discoid lupus erythematosus and
rheumatoid arthritis. Treatment is usually started
with about 400 to 800 mg daily in divided doses
with meals and the dose is reduced to about 200
10 400 mg when a response occurs. In malaria, a
suppressive dose of 400 mg every 7 days is used,
and in treating an acute attack a dose of 800 mg
has been used, followed after 6 to 8 hours by
400 mg and a further 400 mg on each of the 2
following days. Children may be given a weekly
suppressive dose cquivalent to 5 mg of base per
kg body-weight, while for treatment an initial
dose of {0 mg per kg may be given, following by
5mg per kg 6 hours later and again on the
second and third days.

In the treatment of giardiasis, the usual dose is
200 mg thrice daily for 5 days.
Hydroxychloroquine sulphate has been used in
the treatment of polymorphous light eruptions.
The dose is as for rheumatoid arthritis.

Porphyria. Hydroxychloroquine, 400 mg weekly for seve-
ral months, had been reporied to be safe and effective
in the treatment of porphyria cutanea tarda.— F. De
Matteis, 8r. J. Derm.. 1972 87, 174.

Thrombo-embolic disorders. Of 565 patients who under.
went surgery 284 received an injection of hydroxy-
chloroquine sulphate 200 mg with their premedication
and then 200 mg eight-hourly by mouth or by injection
until discharge from hospital. From postoperative
observations and by phlebography it appeared that
hydroxychloroquine could be useful in reducing the
incidence of deep-vein thrombosis and puimonary embol-
ism.— A. E. Carter ¢r al., Br. med. J.. 1971, 1, 312,
The incidence of deep-vein thrombosis after surgery was
5% in 107 patients given hydroxychloroquine sulphate
compared with (6% in 97 controls. The dose was 1.2 g
by mouth in 3 divided doses in the 24 hours before
surgery followed by 400 mg every 12 hours after surgery
until discharge.— A. E. Carter and R. Eban, 8r. med.
J. 1974, 3, 94.

For discussions, see A. S. Gallus and J. Hirsh, Drugs,
1976, /2. 132, A. G. G. Turpie and J. Hirsh. 8r. med.
Buil.. 1978, 34, 18],

Preparations

Hydroxychioroquine Sulfate Tablets (US.Pj. Tablets
contaiming hydroxychloroquine sulphate.
Hydroxychloroquine Tablets B8.P.1. Tablets containing
hvdroxychioroquine sulphate. Thev are sugar-coated.
Plaquenil (Winthrop, UK. Hydroxvchioroquine sulphate,
availaple as tablets of 200 mg. (Also available as
Plaqueml in Aust., Ausiral, Belg., Canad.. Denm., Fin.,
Fr. lceland. hal.. Neth., Norw. Swed., Swiz., USA).

Other Proprietary Names
Ercoquin ‘Denm , Norw  Swed . Quensvl (Ger.s.

Amopyroquine/Mepacrine 399

1381.-v

Mefloquine Hydrochloride. WR 142490
( +)-a-{2,8-Bis(trifluoromethyl)-4-quinolyl)-a-
(2-piperidyl)methano! hydrochloride.
CI7H|6F6NZO‘ HC1-4|4.8.

CAS — 53230-10-7 [(mefloquine); 51773-92-3
{hydrochloride).

Adverse Effects. Epigastric discomfort has been
reported after doses of | g, and nausea and dizzi-
ness after doses of 1.75 or 2 g.

Uses. Mefloquine hydrochloride is a 4-quino-
linemethanol compound which has schizonticidal
activity against malaria parasites. It is active
against chloroquine-resistant falciparum malaria.

Malaria. A preliminary study in 17 subjects of the use
of mefloquine hydrochloride in single 1-g doses as a
E-ophylactic against drug-resistant malaria.— K. H.
ieckmann et af., Bull. Wid Hlth Org., 1974, 51, 375.
Thirty-five non-immune volunteers infected with 1| of 3
strains of Plasmodium falciparum, 2 of them drug-resis-
tant, were treated with a single oral dose of mefloquine
hydrochloride 0.4, I, or 1.5 g. The infection was cured
in 2of 12 given 0.4 g, 13 o? 1S given I g, and 8 of 8
given 1.5 In 5 partially-immune volunteers infected
with P. vivax cures were achieved with single doses of
04 or lg in two, but infection reappeared in the
remaining 3 subjects and was subsequently cured with
chloroquine and primaquine.— G. M. Trenholme ef af.,
Science, 1975, 190, 192,
None of 21 voluniesrs bitten by 10 to 15 mosquitoes
heavily infected with P. faiciparum developed malaria
when given mefloquine hydrochloride 250 or 500 mg
weekly, 500 mg every 2 weeks, or 1 g every 4 weeks.
Doses of 250 mg weekly suppressed P. vivax infections
during drug administration but malaria appeared when
treatment ceased.— D. F. Clyde er al.. Amtimicrob. Ag.
Chemother., 1976, 9, 384,
Of 39 patients with chloroquine-resistant falciparum
malaria, 36 (92%) were cleared of infection with no
recrudescence after treatment with quinine, sulfadoxine,
and pyrimethamine, by the regimen of A.P. Hall (8.
med. J., 1975, 2, 15, see under Quinine, p.405), while
all of 35 were cieared by treatment with quinine fol-
lowed by a single dose of mefloquine hydrochloride 1.5 g
(one patient received only 1g). Side-effects in 40
patients given mefloquine were: abdominal pain (7).
anorexia’ (6), diarrhoea (6), dizziness (9), nausea (3),
vomiting (9), and weakness (3). Side-effects were mini-
mal or_absent if at least 12 hours elapsed after the last
<I!osle6gg quinine.— A. P. Hall er al., Br. med. J., 1977,
Animal studies of the antimalarial activities of 4-quino-
linemethanols including mefloquine and a report of the
US Army Malaria Rescarch Program.— L. H. Schmidt
et al., Antimicrob. Ag. Chemother | 1978, 13. 101 1.
Of 37 patients with chloroquine-resistant falciparum
malaria all were radically cured by a single dose of
mefloquine hydrochloride 1.5 8. Side-cffects (nausea.
vomiting, diarrhoea, dizziness, headache) could probably
be reduced by a formulation designed 10 stow absorp-
tion— E. B. Doberstyn ef al.. Bull Wid Hlth Org.
1979, 57, 275.

Metabolism. Preliminary study in 1 subject given a sin-
gle dose of mefloquine indicated relatively rapid absorp-
tion, extensive distribution, and prolonged climination
phases. Mefloquine was reported to be extensively bound
to plasma proteins and to be concentrated in erythro-
cytes.— J. M. Grindel et al.. J. pharm. Sci., 1977, 66.
834.

The kinetics of mefloquine hydrochloride.— R. E. Des-
jardins et al., Clin. Pharmac. Ther.. 1979, 26, 312.

1382-g

Mepacrine Hydrochloride (8.2, Eur. P.).
Mepacrini Hydrochtoridum; Acrinamine; Quinac-
rine Hydrochloride (U.S.P.): Quinacrinium
Chloride; Acrichinum; Antimalarinae Chlorhyd-
ras; Chinacrina. 6-Chloro-9-(4-diethylamino-1-
methylbutylamino)-2-methoxvacridine dihydroch-
loride dihydrate.

C,3H,,CIN;O. 2HCI, 2H,0=508 9.

CAS — 83-89-6 (mepacrinei: 69-05-6 (dihvd-
rochloride, anhvdrousi: 6i51-30-0 (dihydroch-
toride, dihvdrate
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Pharmacopoeias. \n Arg.. Belg.. Br. Bra:.. Eur. Fr.,
Ger., Hung.. Ind., In. I, Mex.. Neth.. Nord.. Pol.

Rus.. Span., Swiss. Turk., and LS.

A bright veliow odourless crysialline powder with
a bitter taste. M.p. about 250° with decomposi-
tion. Soluble | in 35 t0 40 of water; soluble in

2 glcohol; slightly soluble in dehydrated alcohol;

K

ery slightly soluble in chloroform; practically
msoluble in acetone and cther. A 2% solution in
water has a pH of 3 to 5. Incompatible with
alkalis, nitrates, and oxidising agents.” Store in

dirtight containers. Proiect from light.

Incomparibility. Mepacrine hydrochloride was incompat-
ible with amaranth, benzylpenicillin, sod: siginate,
sodium aminosalicylate, sodiumn carboxymciu,lccllulose,
sodium lauryl sulphate, and thiomersal— J. Am.
pharm. Ass., pracr. Pharm. Edn, 1952, 13, 658.

Adverse Effects. Minor effects liable to arise with
ordinary doses are dizziness, headache, and mild
gastro-intestinal disturbances. Most patients deve-
lop a yellow discoloration of the skin. Large
doses may give rise to0 nausea and vomiting and
occasionally to transient mental disturbances. A
few patients develop chronic dermatoses after
prolonged administration of the drug; these may
be ecither lichenoid, eczematoid, or exfoliative in
type. Deaths from exfoliative dermatitis and from
hepatitis have been reported. The use of mepac-
rine over prolonged periods may give rise to
aplastic anaemia.

Adverse effects of intrapleural instillation include
fever and chest pain caused by the inflammatory
reaction.

The toxicity arising from prolonged administra-
tion has contributed to the decline in the use of
mepacrine in malaria.

Two patients had convulsions a few hours after the
intrapleural administration of mepacrine hydrochloride
400 mg for malignant effusions. One developed status
epilepticus and died; the other was successfully con-
trolled with phenobarbitone intravenously and phenytoin
by mouth.— 1. Borda and M. Krant, J. Am. med. Ass.,
1967, 201, 1049.

Mepacrine hydrochloride 100 mg daily had been

7f“cported to cause haemolytic anaemia in certain indivi-

OM]

—

aals with a deficiency of glucose-o-phospbate dehyd-
.ogenase. The reaction was not considered clinically sig-
nificant under normal circumstances (e.g. in the absence
of infection).— E. Beutler, Pharmac. Rev., 1969, 21, 73.
A patient with rheumatoid arthritis treated with mepac-
rine hydrochloride for about 20 vears had developed a
blue-black discoloration of the hard palate, the nail
beds, and the skin over the shins. The colour disap-
peared when mepacrine was stopped and reappeared
when it was restarted— M. J. Egorin et al., J. Am.
med. Ass., 1976, 236, 385.

Treatment of Adverse Effects. As for Chioro-
quine, p.396.

Precautions. Mepacrine enhances the toxicity of
the 8-aminoquinoline derivatives such as primag-
uine by inhibiting their metabolism.

Mepacrine might interfere with fluorimetric estimations
of plasma hydrocortisone.— J. Millhouse, Adverse Drug
React. Bull., 1974, Dec., 164.

.1 Absorption and Fate. Mepacrine is absorbed from
the gastro-intestinal tract and appears in the
blood within 2 hours. It becomes concentrated in
liver, pancreas, spleen, and lung, and higher con-
centrations occur in red and white blood cells
than in plasma, but it also permeates into all
body fluids and crosses the placenta. It has a
biological half-life of about 5 days and is
excreted only very slowly in the urine and faeces.
Mepacrine hydrochioride was bound 10 serum proteins
in vitro.— G. A. Lutty, Toxic. appl. Pharmac., 1978,
44, 225,

Uses. Mepacrine was formerly widely used for
the suppression and treatmenmt of malaria but it
has been superseded for these purposes by chloro-
quine and other more recently introduced anti-

{ malarials. Doses ranged from 100 mg dail% for
= suppression and from %ng reducing 1o mg

*aily for treatment. Mepacrine hydrochloride is

1sed in the treatment of giardiasis; 100 mg thrice

daily for 7 davs is usually effective. though
relapses may occur. A suggested dose for chil-
dren is 2.7 mg per kg body-weight thrice daily.

It has been used for the expulsion of tapeworms;
100 mg is given at intervals of 5 minutes until a
wotal dose of 1 g is reached.

Instillations of mepacrine hydrochloride or mesy-
late are used in the symptomatic treatment of
neoplastic effusions in the pleura or peritoneum
but the treatment is associated with a high fre-
quency of toxic effects.

For the use of mepacrine as an anthelmintic, see A,
Davis, Drug Treatmen: in [Intestinal Helminthiases,
Geneva, World Health Organization, 1973.

Giardiasis. Mepacrine 100 mg thrice daily for § to 7
days was usually effective in the treatment of giardiasis,
although a second course might be required. The dose
for children under 4 years old was one-quarter of the
adult dose.— Br. med. J., 1974, 2, 347,

A 95% cure-rate was obtained in giardiasis after treat-
ment with mepacrine hydrochioride 100 mg thrice daily
for 7 days. Dosages in children were: under 1 year,
33 mg thrice daily; 1 10 4 years, 50 mg twice daily; 4 to
8 years, 50 mg thrice daily: over 8 years, 100 mg thrice
daily, all for 7 days.— M. S. Wolle, J. Am. med. Ass.,
1975, 233, 1362

Further references: G. T. Moore et al., New Engl. J.
Med., 1969, 28/, 402; Med. Leu., 1976, 18, 39; R. E.
Raizman, Am. J. dig. Dis., 1976, 21, 1070.

Malignant effusions. The value of local instillations of
mepacrine in controlling effusions in advanced dissemi-
nated neoplastic discase was swudied in 60 patients. For
pleural effusions, an initial dose of 50 to 100 mg was
followed by 200 to 400 mg daily for 4 or 5 days;
patients with ascites received 100 to 200 mg followed by
400 to 800 mg daily for 3 10 5 days. The mepacrine was
dissolved in 10 ml of the effusion fluid which was then
re-injected. Of 33 patients clinically evaluated for 2
months or more, objective control of the effusion was
maintained in 27 for 2 to 26 months. Fever, often
accompanied by lecucocytosis and persisting for a few
hours to 10 days after compiction of treatment, was
noted in about half the patients.— J. E. Ultmann ef al.,
Cancer, 1963, 16, 283.

Thirteen patients with neoplastic effusions were treated
with mepacrine hydrochioride in doses of 100 to 200 m
daily by local instillations for pleural effusions, and 2
1o 400 mg daily for ascites, usually for 3 to § days.
Clinical benefit with favourable objective changes in all
measurable criteria of the disease was seen in 9 patients
for periods of up to 27 months. Mild local toxicity was
frequent but haematopoietic depression did not occur.
No consistent cytolytic changes of tumour cells were
observed and response was attributed 10 the inflamma-
tion and fibrosis produced.— M. R. Dollinger er al.,
Ann. imi.rn. Med., 1967, 66, 249.

There was a response in 8 of 12 patients with malignant
pleural effusions given mepacrine by instillation in small
daily doses, and in 19 of 27 given mepacrine as a single
dose through a thoracostomy tube. More disturbing and
serious toxicity occurred in the second group.— % R.
Borja and R. P. Pugh, Cancer, 1973, 3/, 899.

A beneficial effect (less than 500 ml fluid drawn at
each pleurocentesis in 3 months) was achieved on 9 of
14 occasions after the instillation of mepacrine (100,
200, and 200 mg respectively on 3 occasions in 1 week),
on 4 of 15 occasions after thiotepa (20 mg per instilla-
tion), and on 1 of 9 occasions afier pleurocentesis alone.
Fever and chest pain were limiting factors; mepacrine
was suitable if the patient's condition and prognosis was
good; otherwise thiotepa or pleurocentesis  were
preferred. — J. Mejer er al., Scand. J. resp. Dis., 1977,
58. 319.

Further references: J. A. Hickman and M. C. Jones,
Thorax, 1970, 25. 226; M. Lee and D. A. Boyes, J.
Obster. Gynaec. Br. Commonw., 1971, 78, 843.

Pneumothorax. A patient with cystic fibrosis was treated
for pneumothorax on the left side by the instillation of
mepacrine hydrochloride 100 mg in 15 m! saline into the
intrapieural space on 4 consecutive days. This procedure
was repeated 12 months later for pneumothorax on the
right. There was no recurrence of pneumothorax on
either side before the patient died 11 months after the
second treatment aflter several relapses of chronic pul-
monary discase.— J. Kattwinkel er al., J. Am. med.
Ass., 1973, 226, 557, Sec also R. E. Jones and S. T
Giammona, Am. J. Dis. Child., 1976, 130. 777.

Tubal occlusion. Two 10 4 ml of a 30% agueous suspen-
sion of mepacrine hvdrochloride instilled transvaginally
once in the immediate postmenstrual phase of 2 conse-
cutive cycles induced tubal occlusion in 93% of 134

wamer.— Advances 1 Methods of Fertility Regulation
Tech Rep. Ser. Wid Hith Org. No. 527, 1973. '
Sixty women desiring sterilisation were treated by the
appiication, by cannula within the uterus. of 1 of
mepacrine hydrochloride suspended in 7 ml of sterije
water. Of 52 available for examination 4 months late;,
22 had bilateral tubal patency and 3 unilateral patency.
a further 6 were pregnant. The low success-rate of 'a
single application indicaied limited usefulness— ¢
Israngkun et al., Contraception, 1976, 14, 15.

Warrs. A local injection 1echnique was used in the treay.
ment of warts in children. A 4% solution of mepacrine,
in doses of 0.1 to 0.2 ml, was injecied 1nto the healthy
skin at the base of the wart, 3 10 6 warts being treated
at each session. The injections were repeated twice if ng
response followed the first injection. The treatment wag
successful in 97 of 112 patients. It sometimes caused
slight transient pain— A. . Lopatin, Pediairiva, 1966,
45, 71, per Abstr. Wid Med., 1966, 40, 446.

Preparations -

Mepacrine Tablets (B.P.; Tablets containing mepacrine
hydrocHaride. Protect from Tight.

Quinacrine Hydrochloride Tablets (LS P.;. Tablets con-
taining mepacrine hydrochloride. Store in airtight con-
tainers.

Proprietary Names

Atabrine (Winthrop, Canad.); Atabrine Hydrochloride 4
TWinthrop, USA). T —

Mepacrine hydrochloride was formerly marketed in
certain countries under the proprietary name Quinacrine
(May & Baker).

1383-q

Mepacrine Mesylate. Mepacrine Methanesulphonate
(B.P.C. 1963).

CHyCIN;0.2CH,S0,H.H,0=610.2.

CAS — 316-05-2 (anhydrous)

Bright yellow odourless crystals with a bitter taste.
Mepacrine mesylate 120 mg is approximately equivalent
to 100 mg of mepacrine hydrochloride. Soluble 1 in 3 of
water and ) in 36 of alcohol. A 2% solution in water
has 2 pH of 3 to 5. Protect from light. Solutions should
not be heated, or stored for any length of time

Uses. Mepacrine mesylate has actions similar 1o those of
mepacrine hydrochloride, but as it is more soluble than
the hydrochloride it has been administered by intra-
muscular injection in the treatment of severe malaria A
dose of 360 mg has been given in 2 to 4 ml of Water
for Injections.

1t is given by imirapleural or intraperitoneal instillation
in the treatment of neoplastic effusions.

Preparations

Mepacrine Methanesulphonate Injection (B.P.C 71963,
Mepacrine Mesylate Injection. A sterile solution of
mepacrine mesyiate in Water for Injections, prepared by
dissolving, immediately before use, the sterile contents of
a sealed comtainer in Water for Injections

Mepacrine mesylate was formerly marketed in certain
countries under the proprietary name Quinacrne
Soluble (May & Baker).

1384-p

Pamaquin (B.P. /1953, Gametocidum; Pamachin;
Pamaguine Embonate. Plasmoquinum; SN 971 8-(4-
Diethylamino-1-methylbutylamino)-6-methoxyquinoline
4.4’-methylenebis(3-hvdroxy-2-naphthoate).

Cy-Hi N30, =701.8.

CAS — 491-92-9 (base); 635-05-2 tembonate).

A vellow to orange-veliow odourless powder with a bit-
ter taste. Practically insoluble in water: soluble 1 in 20
of alcohol.

Uses. Pamaquin was formerly used in the treatment of
malaria but has been superseded by primaquine phosp-
hate




A. INGREDIENT NAME:

1 PROTEIN MILD

B. Chemical Name:

C. Common Name:

Argentum Crede, Collargol (9CI), Colloidal Silver, Stillargol, Vitargénol, Aust.:
Coldargan, Fr.: Pastaba, Ger.: Coldargan, Ital.: Arscolloid, Bio-Arscolloid, Corti-
Ascolloid, Rikosilver, Rinatipiol, Rinovit Nube.

D. Chemical grade or description of the strength, quality, and purity of

the ingredient:
(Specifications) (Results)
Assay: (after ignition) 19.0-23.0% - 19.74%

E. Information about how the ingredient is supplied:

Brown, Dark-Brown,or almost black, odorless, lustrous scales or granules, somewhat
hygroscopic, and is affected by light.

F. Information about recognition of the substance in foreign
pharmacopeias:

Aust., Belg., Cz, Fr., Hung , It., and Jpn.

G. Bibliography of available safety and efficacy data including peer
reviewed medical literature:

Isenberg, S., Apt, L., and Yoshimuri. Chemical preparation of the eye in ophthalmic
surgery. II. Effectiveness of mild silver protein solution. Archives of Opthalmology, 1983,;
101(5): 764-765.

Apt, L. and Isenberg, S. Chemical preparation of skin and eye in ophthalmic surgery: an
international survey. Opthalmic Surgery, 1982; 13(12): 1026-1029.
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H. Information about dosage forms used:
Liquid

I. Information about strength:
1-20%

J. Information about route of administration:

Nasal
Opthalmic
K. Stability data:

L. Formulations:

M. Miscellaneous Information:

Page -2-



CERTIFICATE OF ANALYSIS

PRODUCT: SILVER PROTEIN MILD

RELEASE #: N LOT # :B61695G18
SPECIFICATIONS

1. DESCRIPTION Black granules

2. Identification To pass test

3. Solubility To pass test

4. Assay (after ignition) ﬁ) 19.0 - 23.0%

5. Ionic silver No turbidity

6. Distinction from strong
silver protein To pass test

ATTENTION: TONY HATCHETT

Date :06/23/97 Prepared by : A. HAZARTI

10762 Apbroved by

FTC-[PE3
# s1Ysg

GRADE:NFXIII
CODE:D5785

RESULT

Conforms
Passes test
Passes test

19.74%

Conforms

Passes test




)

"y
¥

QUALITY CONTROL REPORT

CHEMICAL NAME.:SILVER PROTEIN MILD NF /6?

MANUFACTURE LOT NO.:C64051D10

PHYSICAL TEST

SPECIFICATION TEST STANDARD.:USP_ /BP__/MERCK__/NF__/MART. _/CO.SPECS. .

1)DESCRIPTION. :

GRANULES; SOMEWHAT HYGROSCOPIC,AND IS AFFECTED BY LIGHT.

[/7‘/<iBROWN,DARK-BROWN,OR ALMOST BLACK,ODORLESS,LUSTROUS SCALES OR
[
re

2) SOLUBILITY. :
FREELY SOLUBLE IN WATER. ALMOST INSOLUBLE IN ALCOHOL, CHLOROFORM
AND IN ETHER.

3)MELTING POINT.:
4) SPECIFIC GRAVITY

5) IDENTIFICATION. :
A)COMPLIES (B) AS PER NF 10th EDITION 1955,
B) COMPLIES (C) AS PER NF 10th EDITION 1955.

PASSES. : FAILS.:
COMMENTS. :

ANALYST SIGNATURE. : DATE. :
PREPACK TEST.: DATE. : INITIAL.:
RETEST. : DATE. : INITIAL.:




IDENTIFICATION
PRODUCT #: 29824-7  NAME: SILVER PROTEIN, MILD
CAS # 9015-51-4
 SYNONYMS
(_ ARGENTUM CREDE * COLLARGOL (9CI) * COLLOIDAL SILVER *
TOXICITY HAZARDS
RTECS NO: VW3675000
SILVER, COLLOIDAL
TOXICITY DATA
ORL-MUS LD50:100 MG/KG JPPMAB 2,20,50
REVIEWS, STANDARDS, AND REGULATIONS
ACGIH TLV-TWA 0.01 MG(AG)/M3 85INA8 5,529,86
MSHA STANDARD-AIR. TWA 0.01 MG(AG)YM3 DTLVS* 3,231,71
ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES
(RTECS)
DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE
INFORMATION.

HEALTH HAZARD DATA ------ceccemeeo

ACUTE EFFECTS
HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN.
MAY CAUSE EYE IRRITATION.
—~ MAY CAUSE SKIN IRRITATION.
TO THE BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND
TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

FIRST AID
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS

AMOUNTS OF WATER FOR AT LEAST 15 MINUTES WHILE REMOVING
CONTAMINATED
CLOTHING AND SHOES.
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS
CONSCIOUS.
CALL A PHYSICIAN.
WASH CONTAMINATED CLOTHING BEFORE REUSE.
PHYSICAL DATA
APPEARANCE AND ODOR
DARK-BROWN OR BLACK FLAKES
------------ FIRE AND EXPLOSION HAZARD DATA -----------
EXTINGUISHING MEDIA
WATER SPRAY.
o CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.
SPECIAL FIREFIGHTING PROCEDURES
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WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING
TO

PREVENT CONTACT WITH SKIN AND EYES.
UNUSUAL FIRE AND EXPLOSIONS HAZARDS

EMITS TOXIC FUMES UNDER FIRE CONDITIONS.
REACTIVITY DATA

INCOMPATIBILITIES
STRONG OXIDIZING AGENTS
PROTECT FROM LIGHT.
ACIDS
HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
TOXIC FUMES OF:
CARBON MONOXIDE, CARBON DIOXIDE
--------------- SPILL OR LEAK PROCEDURES --------------
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
EVACUATE AREA.
WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY

RUBBER GLOVES.

SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.

AVOID RAISING DUST.

VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS
COMPLETE.
WASTE DISPOSAL METHOD

DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN
INA

CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.

OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS.
--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE ---

WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR,
CHEMICAL-RESISTANT

GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING.

SAFETY SHOWER AND EYE BATH.

USE ONLY IN A CHEMICAL FUME HOOD.

DO NOT BREATHE DUST.

AVOID CONTACT WITH EYES, SKIN AND CLOTHING.

AVOID PROLONGED OR REPEATED EXPOSURE.

WASH THOROUGHLY AFTER HANDLING.

TOXIC.

KEEP TIGHTLY CLOSED.

LIGHT SENSITIVE

STORE IN A COOL DRY PLACE.

TOXIC BY INHALATION, IN CONTACT WITH SKIN AND IF SWALLOWED.

IF YOU FEEL. UNWELL, SEEK MEDICAL ADVICE (SHOW THE LABEL WHERE



)

POSSIBLE).
WEAR SUITABLE PROTECTIVE CLOTHING, GLOVES AND EYE/FACE
PROTECTION.

REGULATORY INFORMATION
20.0% SILVER COMPOUND
THIS PRODUCT IS SUBJECT TO SARA SECTION 313 REPORTING REQUIREMENTS.

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT
PURPORT TO BE

ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA ALDRICH SHALL
NOT BE

HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM
CONTACT WITH THE

ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR
ADDITIONAL

TERMS AND CONDITIONS OF SALE



esame Oil (7368.w)

pceite de Ajonjoli; Benne Ol Gingelly Oif; Oleum Sesami;

1 Oil.

harmacopoeios. In Aust., Belg., Br., Chin., Eur,, Fr., Ger, It, fpn,

Meth Port., and Swiss. Also in USNF.

= standards of Ph. Eur. apply to those countries that are par-

" the Convention on the Elaboration of a European Phar-
poeia, see p.xiii.

B The fixed oil obtained from the ripe seeds of Sesamum indi-

% cum (Pedaliaceae) by expression or extraction and subsequent

Frefining. It is a clear pale yellow oil, almost odourless and

Fwith a bland taste with a fatty-acid content consisting mainly

Fof linoleic and oleic acids. It solidifies to a buttery mass at

same oi] has been used in the prepamlion of liniments, plas-
s, ointments, and soaps. Because it is relatively stable, it is
y useful solvent and vehicle for parenteral products. Hyper-
sensitivity reactions have been observed.

¥ Shellac (285
904, Gomme Laque; Lacca; Lacca in Tabulis; Scheflack.

ébamacopoeias. In Fr. and Ger. Also in USNF.
1 includes Purified Shellac and White Shellac (Bleached).

: Shcllac is obtained by purification of the resinous secretion of
the insect Laccifer lacca Kerr (Coccidae). The USNF de-
P'scribes 4 grades: Orange Shellac is produced by filtration in
¥ the molten state or by a hot solvent process, or both; removal
of the wax produces Dewaxed Orange Shellac; Regular
: Bleached (White) Shellac is prepared by dissolving the secre-
R tion in agueous sodium carbonate, bleaching with hypochlo-
rite, and precipitating with sulphuric acid; removal of the wax
by filtration during the process produces Refined Bleached
Practically insoluble in water: very slowly soluble in alcohol
. 85% 10 95% (w/w): soluble in ether, 13% to 15%, and in aque-
¢ ous solutions of ethanolamines, alkalis, and borax. Store
’ preferably at a temperature not exceeding 8°.

. Shellac is used as an enteric coating for pills and tablets, but
"=‘ntegration time has been reported to increase markedly on

ge.
. veparations
. Names of preparations are listed below: details are given in Part 3.

'j Official Preparations
; USNF 18: Pharmaceutical Glaze.

Siam Benzoin (273
* Benjoin du Laos; Benzoe Tonkinensis.
. Phormacopoeics. In Aust, Chin,, Fr. It, and Swiss. Also in many
pharmacopoeias under the title benzoin and should not be
confused with Sumatra Benzoin. Hung., jpn, and US aliow both
. _Siam benzoin and Sumatra benzoin under the title Benzoin.

A balsamic resin from Sryrax tonkinensis (Styracaceae) and
containing not more than 10% of alcohol (30%}-insoluble
mater.

Yeliowish-brown to rusty brown compressed pebble-like
tears with an agreeable, balsamic, vanilla-like odour. The
tears are separate or very slightly agglutinated, milky white
and brittle at ordinary temperatures, but

cen used similarly to Sumatra benzoin
een used as a preservative and was for-

-.~»-\.l~r, o okt Lop elbagan oy

pration of benzoinated lard.

2 isted below details are given in Part 3.
"’ll
%- Tincture; Podophylium Resin Topi-
x

Multi-ingredient pre

. Canad.: Benzoinspray*; Cold
Sore Louont: /ral.: Ondry

pain: Vahos Balsamicost.

"= 107.8682.
T 7440-22-4.
_ Irmacopoeios. In Swiss.

] APure white, malleable and ducd
'i

d is used topically
t absorbed to any
ed with the metal

Sl]vcr possesses antibacterial pro

elther as the metal or as silver saltd

" Breat extent and the main problem
"

o
% .
The symbol * denotes a preparatio

is argyria, a general grey discoloration. Silver is used as a coi-
ouring agent for some types of confectionery. It is also vsed
as Argentum Metallicum in homeopathy.

Numerous salts or compounds of silver have been employed
for various therapeutic purposes, including silver acetate
(p.1751). silver allantoinate and silver zinc allantoinate, silver
borate, silver carbonate, silver chloride. silver chromate, sil-
ver glycerolaie, colloidal silver iodide, silver lactate, silver
manganite, silver nitrate (p.1751), silver-nylon polymers, sil-
ver protein (p.1751), and silver sulphadiazine (p.273).

A repornt of reversible neuropathy associated with the absorp-

tion of silver from an arthroplasty cement.!

1. Vik H, er al. Neuropathy caused by silver absorption from ar-
throplasty cement. Lancer 1985 §: 872.

Coating catheters with silver has been reported to reduce the

incidence of catheter-associated bacteriuria,'2 but other stud-

ies have reported increased infection.?

. Lundeberg T. Prevention of catheter-associated urinary-tract

infections by use of silver-impregnated catheters. Lancer 1986:

Iiz 1031.

Johnson JR, er al. Prevention of catheter-associated urinary

tract infections with a silver oxide-coated urinary catheter:

clinical and microbiologic correlates. J Infecr Dis 1990; 162:

1145-50.

. Riley DK, er al. A large randomized clinical trial of a silver-
impregnated urinary catheter: Jack of efficacy and staphyloco-
ccal superinfection. Am J Med 1995, 98: 349-56.

Preparations

Names of preparations are listed below; details are given in Part 3.
Prop! Preparations

Austral.: Micropur; Canad.: Tabanil; Ger: Dulcargant; Silarget-
tent.

Multi-ingredient preparations. Ausrral.: Sima-Varix Band-
aget; Simanitet; Fr.: Stérilet T au Cuivre Argentt; Ger.: Adsor-
gant; Griine Salbe "Schmidt” N; Jral.: Actisorb Plus; Agipii:
Katoderm; Katoxyn; Nova-T: Silver-Nova Tt; Spain: Argentocro-
mo; UK: Actisorb Pius.

(X

w

Silver Acetate (5319-p)

Argenti Acetas.

CH,COOAg = 166.9.

CAS — 563-63-3.
Pharmacopoeios. In Aust. and Hung.

Silver acetate has been used similarly to silver nitrate as a dis-
infectant. It has also been used in antismoking preparations.

References.

. Jensen EJ, er al. Serum concentrations and accumulation of sil-
ver in skin during three months® treatment with an anti-smok-
ing chewing gum containing silver acetate. Hum Toxicol 1988;
7: 535-40.

Gourlay SG, McNeill JJ. Antismoking products. Med J Aust
1990; 153: 699-707.

Preparations
Names of preparations are lisied below: details are given in Part 3.

Proprietary Preparations
UK: Tabmint.

2

Silver Nitrate (5321-h)

Argenti Nitras; Nitrato de Plata; Nitrato de Prata.

AgNO; = 169.5.

CAS — 7761-88-8.

Pharmacopoeias. In Aust, Belg., Br., Cz., Eur, Fr, Ger, Hung,
Int., It, jpn, Neth., Port., Swiss, and US.

The standards of Ph. Eur. apply to those countries that are par-
ties to the Convention on the Elaboration of a European Phar-
macopoeia, see p.xiil.

Colourless or white transparent crystals or crystalline odour-
less powder. On exposure to light in the presence of organic
matter, silver nitrate becomes grey or greyish-black.

Soluble 1 in 0.4 of water and | in 30 of alcohol: its solubility
is increased in boiling water or alcohol; slightly soluble in
ether. A solution in water has a pH of about 5.5.

Silver nitrate is incompatible with a range of substances. Al-
though it is unlikely that there will be a need to add any of the
interacting substances to silver nitrate solutions considering
its current uses. pharmacists should be aware of the potential
for incompatibility. Store in airtight non-metallic containers.
Protect from light.

The reporied vellow-brown discoloration of samples of silver
nitrate bladder irrigation (1 in 10 000) probably arose from
the reaction of the silver nitrate with alkali released from the
glass bottle which appeared to be soda-glass.'

1. PSGB Lab Report P/80/6 1980

Adverse Effects

Svmptoms of poisoning stem from the corrosive action of sil-
ver nitrate and include pain in the mouth, sialorrhoea, diar-
rhoea, vomiting, coma, and convulsions.

A short lived minor conjunctivitis is common in infants given
silver nitrate eye drops: repeated use or the use of high con-
centrations produces severe damage and even blindness.

ber actively marketed

1751

Chronic application to the conjunctiva, mucous surfaces, or
open wounds leads to argyria, which though difficult to treat
is considered to be mainly a cosmetic hazard, see under Silver
(above).

Absorption of nitrite following reduction of nitrate may cause
methaemoglobinaemia. There is also a risk of electrolyte dis-
turbances.

Treamment of these adverse effects is symptomatic.

Silver nitrate from a stick containing 75% was applied to the
eyes of a newbom infant instead of a 1% solution.! After 1
hour there was a thick purulent secretion, the eyelids were red
and oedematous, and the conjunctiva markedly injected. The
corneas had a blue-grey bedewed appearance with areas of
corneal opacification. Afier treatment by lavage and topical
application of antibiotics and homatropine 2% there was a
marked improvement and after | week topical application of
corticosteroids was started. Residual damage was limited to
slight corneal opacity.
1. Hornblass A. Silver nitrate ocular damage in newborns. JAMA
1975; 231: 245,
Pharmacokinetics
Silver nitrate is not readily absorbed.

Uses and Administration

Silver nitrate possesses disinfectant properties and is used in
many countries as a 1% solution for the prophylaxis of gono-
coccal ophthalmia neonatorum (see Neonatal Conjunctivitis,
p.151) when 2 drops are instilied into each conjunctival sac of
the neonate. However, as it can cause irritation, other agents
are often used.

In stick form it has been used as a caustic to destroy warts and
other small skin growths. Compresses soaked in a 0.5% solu-
tion of silver nitrate have been applied to severe burns to re-
duce infection. Solutions have also been used as topical
disinfectants and astringents in other conditions.

Silver nitrate (Argentum Nitricum; Argent. Nit.) is used in ho-
moeopathic medicine. It is also used in cosmetics to dye eye-
brows and eye lashes in a concentration of not more than 4%.

Cystitis. Commen on silver nitrate irrigation having limited

value in thc management of haemorrhagic cystitis after radi-

otherapy.!

1. Anonymous. Haemorrhagic cystitis after radiotherapy. Lancer
1987, i: 304-6.

Preparations

Narmes of preparations are listed below; details are given in Part 3,
Official Preparations

USP 23: Silver Nitrate Ophthalmic Solution; Toughened Silver
Nitrate.

Proprietary Preparations

Austral.: Howe's Solutiont; Quitt; Ger.- Mova Nitat; Pluralane;
Spain: Argenpal.

Multi-ingredient preparations. Ausrral.: Super Banish; Spain:
Argentofenol; Swizz.: Grafco: UK: AVOCA.

Sanguinaria/Slippery Elm

Silver Protein (5322-m)

Albumosesitber; Argentoproteinum; Argentum Proteinicum;
Protargoium; Proteinato de Plata; Proteinato de Prata; Strong
Protargin; Strong Protein Silver; Strong Silver Protein.

CAS — 9007-35-6 (colloidal silver).

NOTE. Synonyms for mild silver protein include: Argentopro-
teinum Mite; Argentum Vitellinicum; Mild Protargin; Mild
Silver Proteinaie; Silver Nucleinate; Silver Vitellin;
Vitelinato de Plata and Vitelinato de Prata.

~Pharmacopoeias. In Aust., Belg., Cz., Fr,, Hung., It and [pn. Many
of these pharmacopoeias include monographs on mild silver
protein as well as on colloidal silver.

Silver protein solutions have antibacterial properties, due to
the presence of low concentrations of ionised silver, and have
been used as eye drops and for application to mucous mem-
branes. The mild form of silver protein is considered to be less
irritating, but less active.

Colloidat silver which is also a preparation of silver in com-
bination with protein has also been used topically for its anti-
bacterial activity.

Preparations

Names of preparations are listed below:; details are given in Part 3.
Proprietary Preparations

Fr: Stillargol: -

Multi-ingredient preparations. Ausi.: Coldargan; Fr.. Pasta-
ba; Ger.: Coldargant: Jral.: Arscolloid: Bio-Arscolloid; Corti-Ar-
scolloid; Rikosilver; Rinantipiol; Rinovit Nube.

Slippery Elm (54589

Elm Bark; Shppery Eim Bark; Ulmus; Uimus Fuiva,
Pharmacopoeias. In US.

The dried inner bark of Ulmus fulva (=U. rubra) (Ulmaceae),

Slippery elm contains much mucilage and has been used as a
demulcent.

£
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Epidermal necrolysis. Based on the treatment of 10
cases, the following was suggested as treatment for toxic
epidermal necrolysis: continuous moist compresses of
silver nitrate solution 0.25 to 0.5%, with generous wrap-
ping to prevent excessive cooling; daily electroiyte
estimations; and daily debridement; after about the
fourth day the compresses could be replaced by dexame-
thasone/neomycin spray followed by inunction of wool
alcohols ointment. A penicillin should be given routinely
and steroids if vasculitis was present.— P. J. Koblenzer,
Archs Derm., 1961, 95, 608.

Herpes simplex. Silver nitrate 1% had little effect in
vitro or in vivo against herpes simplex virus type 2.—
V. R. Coleman et al., Antimicrob. Ag. Chemother.,
1973, 4, 259. A further study.— F. Shimizu et al., ibid.,
1976, 10, 57.

Hydatid cysss. Imrahepatic cysts of Echinococcus gran-
ulosus were treated with excellent resuits in 20 patients
by freezing the operation area then administering silver
pitrate 0.5% to destroy the scolices.— 1. Nazarian and
F. Saidi, Z. Tropenmed. Parasit., 1971, 22, 188, per
Trop. Dis. Bull., 1971, 68, 1356.

Ophthalmia neonatorum. In a study of the incidence of
ophthalmia neonatorum in 220 000 births, it was found
that in 92 865 cases where preparations other than silver
nitrate were used the frequency of gonococcal ophthal-
mia neonatorum was 0.07% whereas where silver nitrate
was used the rate was 0.1%. Silver nitrate did not
always suppress the development of the condition and
seemed no more effective than other agents. While a
drop of 1% silver nitrate solution did no harm, there
was little evidence that it did any good.— Lancet, 1949,
1. 313.

Of the 49 states of the USA which had made reguia-
tions requiring routine prophylactic treatment of the
eyes of newborn infants, 22 had specified silver nitrate
applications. No evidence had been found to contra-indi-
cate 1% silver nitrate drops when properly packed,
handled, and administered. The increasing incid. of

become grey or greyish-black on exposure to light.
Frecly soluble in water: sparingly soluble in alcohol.
Protect from light.

A similar preparation is included in several pharmaco-
pocias.

Toughened Silver Nitrate (U.S.P.). Contains not less than
94.5% of AgNO,, the remainder consisting of silver
chioride. Store in airtight containers. Protect from light.

Creams

Silver Nitrate Cream. Silver nitrate, 0.5 or 2%, Xali-
fin-15 20%, water to 100%. The crecam was stable with
anly slight discoloration when stored for 4 weeks in the
dark at room temperature; at 0° to 4° there was no
discoloration.—Pharm. Soc. Lab. Rep. P/68/15, 1968.

Eye-drops

Oculoguttae Argenti Nitratis pro Neonatis (Dan. Disp.).
Silver nitrate 670 mg, potassium nitrate 1.2 g, and
Water for Injections, 98.13 g.

A similar preparation is included in F.N.8elg.

Silver Nitrate Eye-drops [B.P.C. [954). Guit. Argent.
Nit. Silver nitrate O.Sg w/v, potassium nitrate 1.33%
w/v, in Solution for Eye-drops.

Nord. P. has 1% w/w with potassium nitrate 1% w/w in
Water for Injections.

Ointments

Unguentum Argenti Nitratis Compositum. Compound
Silver Nitrate Ointment. An ointment with this title is
included in several pharmacopoeias. It contains siiver
nitrate 1% and Peru balsam § to 10% usualily in a basis
of yellow soft paraffin or yellow soft paraffin and wool
fat.

Ophthalmic Solutions

Silver Nitrate Ophthalmic Solution (U.S.P.). A solution
of silver nitrate 0.95 to 1.05% in an aqueous medium.
pH 4.5 10 6. It may contain sodium acetate as a buffer.
Store in single-dose containers. Protect from light.

Qnld

gonorrhoca had rendered contisued routine prophylaxis
necessary.—P.C. Barsam, New Engl. J. Med.. 1966,
274, 731. Fewer local reactions occurred with penicillin
than with silver nitrate eye-drops. Penicillin for neonatal
prophylaxis should not be abandoned. since it did not
appear to sensitise infants.—G. Nathenson (letter), ibid.,
275, 280. Eye-drops containing less than 2% of silver
nitrate were considered to be ineffective. Treaiment was
effective il applied early and prophylaxis was advised
only in infants whose mothers were known or suspected
to be infected.— E. B. Shaw (letter), ibid., 281. Sec
also P. Kober, Medsche Klin., 1967, 62, 424.

To prevent gonorrhoeal ophthaimia neonatorum, a 1%
solution of silver nitrate was instilfed at birth. The
chemical conjunctivitis caused by silver nitrate was of
short duration.— P. Thygeson, J. Am. med. Ass., 1967,
201, 902.

For reports on the chemical conjunctivitis associated
with instillation of silver nitrate eye-drops and recom-
mendations for reduction of the incidence, see Adverse
Effects (above).

Preumothorax. Spontaneous pneumothorax was success-
fully treated in 132 patients by pleurodesis induced with
silver nitrate; repeated pleurodesis was necessary in only
2 patients. It was suggested that this therapy should be
used for patients with only smalil or no blebs visible on
thoracoscopy, or with only mild pre-existing lJung dis-
case.— I. Anderson and l‘:l Nissen, Dis. Chest, 1968,
54, 230, per J. Am. med. Ass., 1968, 206, 681. .

Wounds. Silver nitrate solution 0.5% was more effective
against Gram-positive than Gram-negative bacteria in
the treatment of nonthermal war wounds. The solution
did not hinder wound healing or epithelialisation of split
thickness skin grafts.— J. P. Connors et al., Archs
Surg., Chicago, 1969, 98, 119, per J. Am. med. Ass.,
1969, 207, 580.

Preparations

Mitigated Silver Nitrate (B.P.C. 1968). Argenti Nitras
Mitigatus; Mitigated Caustic; Argenti Nitras Dilutus.
Silver nitrate | and potassium nitrate 2, fused together
and suitably moulded for application as a caustic to
warts and condylomas. Protect from light.

A similar preparation is included in several pharmaco-
poeias.

Silver Nitrate Stain Remover (Univ. of fowa). Thiourea
(NH,.CS.NH,=76.12) 8 g, citric acid monchydrate 8 g,
water to 100 ml. It should be freshly prepared.
Toughened Silver Nitrate (B.P.). Argenti Nitras Indu-
ratus; Toughened Caustic; Fused Silver Nitrate; Lunar
Caustic; Moulded Silver Nitrate; Stylus Argenti Nitrici.
Silver nitrate 95 and potassium nitrate 5, fused together
and suitably moulded.

White or greyish-white cylindrical rods or cones, which

Ammoniacal Silver Nitrate Solutiom (US.N.F. XII,
1965). Ammoniacal Silver Nitrate, Howe. A solution of
diamminosiiver nitrate was prepared from silver nitrate
704 g, water 245 ml, and strong ammonia solution to
dissolve all but the last trace of precipitate (about
680 mi).It contains 28.5 to 30.5% w/w of Ag and 9 to
9.7% w/w of NH;. Store in small glass-stoppered con-
tainers or in ampoules. Protect from light.

This solution has been employed in dental surgery to
deposit silver in exposed dentine or to fill up small crev-
ices in the teeth. After the soiution had been applied to
the tooth it was followed by a reducing agent such as a
10% formaldehyde solution or eugenol to cause a deposit
of metallic silver. The solution has also been employed
in the treatment of fungous infections of the nails.
Solutio Argenti Nitratis cum Tetracaino (Nord. P.).
Silver nitrate 200 mg. amethocaine nitrate 100 mg, and
water 99.7 g. H

Proprietary Names
Helvedstensstifter (Braun, Denm.), Lapis (DAK, Denm.)
Mova Nitrat Pippette {Lindopharm, Ger.).

5322-m

Silver Protein (B.P.C. 1968). Argentoproteinum;
Strong Protein Silver; Strong Protargin; Argentum
Proteinicum: Albumosesilber; Protargolum; Proteinato de
Piata; Proteinato de Prata.

CAS — 9015-51-4.

Pharmacopoeias. In Arg., Aust.. Belg., Cz., Fr., Hung.,
Ind., Int, It., Jap., Pol., Port., Roum. Span., and Turk.

A brown odourless hygroscopic powder containing 7.5 to
8.5% of Ag. -

Slowly solubie [ in 2 of water; very slightly soluble in
alcohol, chloroform, and cther. A solution in water is
neutral to litmus. Solutions may be prepared by shaking
the powder over the surface of cold water and allowing
it to dissolve slowly, or by triturating the powder to a
cream with water and diluting. Solutions are transparent
and not coagulated by heat, nor precipitated by the
addition of alkali, alkali sulphides, alkali salts, or albu-
min; they are relatively non-staining. Store in airtight
containers. Protect {rom light.

Adverse Effects, As for Silver (above).

Uses. Silver protein solutions have antibacterial proper-
ties, due to the presence of low concentrations of ianised
silver, and are wsed as eye-drops in the treatment of
conjunctivitis. Solutions are relatively non-irritant unless
they contain more than 10% of silver protein.

Preparations .

Silver Protein Eye-drops (B.P.C. 1963). G
rot. A solution of silver protein 5%, with p
acetate or nitrate 0.002%, in water. P
ving, aseptically, the silver protein jn 5§
solution of phenylmercuric acetate or hitjs/aid
ferring to the final sterilised container¥
must be freshly prepared. They are adye
by alkali. Protect from light. 3

Progrictary Names
Stillargol (Mayoly-Spindler, Fr.).

5323-b i+

Cn
Mild Silver Protein (B.7.C. 1968). Acgent X
Mite; Argentum Vitellinicum; Mild Silver p
Silver Nucleinate; Silver Vitellin; Mild P
nato de Plata; Vitelinato de Prata.

NOTE. The name Mild Silver Proiein i
compound because it is less bactericidal ‘apd’
than Silver Protein, though it contains more

Pharmacopoeias. In Arg., Belg., l-'r._A I
Roum., Span., Swiss, and Turk. +

A hydroscopic brown powder or nearly black st

granules with a slight odour and taste, con !
23% of Ag. o
Soluble siowly but completely in water; yo

soluble in alcohol, chloroform, and ether.’
to light it is incompletely soluble in wal
sofution in water is iso-osmotic with serum
with cocaine hydrochioride, but compatib
atropine sulphate solution. Incompatibie i
acids, atkalis, tannins, and oxidising -agcnfs]
airtight containers. Protect from fight. 3

Preservative  for  eye-drops. Phenylm
0.005% was a suitable preservative’

pratein eye-drops sterilised by heating at I3 SNSIE
for 30 minutes.— M. Van Ooteghem;- Pharm2T5iMd

Belg.. 1968, 45, 69. "

Adverse Effects, Treatment, and Precau
Silver (above). 3
Argyria. Argyria developed in an clderl
prolonged use of mild silver protein 10% g
W. A. Parker, Am. J. Hosp. Pharm.._!?? Y

Uses. Mild silver protein solutions havey
properties similar to those of silver protein
they contain even lower oonoenlrations?glwf‘x
and are consequently less irritant to the fis
silver protein may be used, therefore, inthig
trations than silver protein, particularl
important to avoid irritation of muc
Mild silver protein, usually | to 5%, is
rine as drops or as a spray in nasalsi

en apﬁﬁ&?is a 20% solution in conjunctiyi
the prophylaxis of ophthalmia neonatorum and
solution to corneal uicers. - il

Rhinitis. Mild silver protein (Argyrol) has b
many years in children with chronic pury
and has some value in encouraging nose,!
main disadvantage is the irrcversible staifingd
kerchiefs and pillows.— D. F. N. Harrison
J.. 1976, 16, 69. B3
Preparations .
Mild Silver Protein Eye-drops (B.P.C:

Argentoprot. Mit. A solution of mild silver,
with phenylmercuric acetate or nitrate 0.00 23
Prepared by dissolving, aseptically, thedd

protein in a sterile 0.002% solution of phes

acetate or nitrate and transferring to the fi

container. The eye-drops must be freshly pre
are adversely affected by alkali. Protect from Yt g
A.P.F. (Mild Silver Protein Eye-Drops) has S
protcin 20% and phenylmercuric nitrate;}30
Water for Injections. -, Kk
Silver Protein and Ephedrine Instillation (ALFSS
Protein and Ephedrine Nasal Drops. Mild sEdy
5 g, cphedrine 500 mg, phenylmercuric: 0
freshly boiled and cooled water to 100 ml. 1D
should be recently prepared. Protect from lif

Proprietary Preparations 4
Argotone (Rona, UK). Contains miid §ilve
and ephedrine hydrochloride 0.9% in
chloride solution, available as Nasal D
Ready-Spray nasal spray in piastic atomisel

Other Proprietary Names
Argincolor (Fr.); Argirol (Spain); Vitargénol
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with 50 ml. of water, and add sufficient of the water to make a volume of 200 ml.;
add 10 ml. of sodium sulfide T.S. and 20 ml. of a solution of sodium hydroxide (4
in 10). Connect the flask to a condenser, the lower outlet tube of which dips
beneath the surface of 50 ml. of 0.5 ¥ sulfuric acid contained in a receiving flask.
Distil the mixture until about 100 ml. of distillate has been collected, add methy!
red T.S., and titrate the excess acid with 0.5 .V sodium hydroxide. Each ml. of

0.5 N sulfuric acid is equivalent to 8.516 mg. of NH..
The ratio between the percentage of ammonia and the percentage of silver

closely approximates 1 to 3.16.
Packaging and storage—Preserve Ammoniacal Silver Nitrate Solution in small glass-

stoppered, light-resistant containers, or in light-resistant ampuls.

For ToricaL Use—>Mix Ammoniacal Silver Nitrate Solution with a re-
ducing agent, such as formaldehyde (1 in 10) or eugenol, to deposit
a solution of silver diammino - :hetr}r]letalhc silver, in a state of fine subdivision, in the desired area of the
quivalent of not less than 28.5 . 008
and not less than 9.0 Gm. and -

ghly with hot 3 per cent hydro-
aight of the precipitate so obtained

L.
er Todide in tight, light-resistant

TRATE SOLUTION

umoniacal Silver Nitrate, Howe

Catecory—Protective (dental).

........... 704 Gm. & Silver Protein, Mild
----------- 2‘;5 3 3 MILD SILVER PROTEIN
"""""" 1002 ml. :1( Argentum Proteinicum Mite Mild Protargin

thaf_&nd dissolve it in the puri-
.t ‘m temperature and add
e u. . all but the last trace of
iis last trace of precipitate from

ion i3 & clear, colorless, almost odorless
scted by light. Its specific gravity is

ite Solution (1'in 10) responds to the
ate, page 683.

Solution add a few drops of formalde-
recipitate is immediately formed (dis-
nontum nitrales),

Silver Nitrate Solution (1 in 10) add
filter, add 5 ml. of sodium hydroxide
itmus blue.
remains free from even & transient blue

iiacal Silver Nitrate Solution add 3 ml.
:he clear filtrate tested in a flame on a
>f sodium or potassium (distinction from

ml. of Ammoniacal Silver Nitrate Solu~
water, 10 ml, of diluted nitric acid, and
rate with 0.1 N ammonium thiocyanate.
is equivalent to 10.79 mg. of Ag.

ut 1 ml. of Ammoniacal Silver Nitrate
e sample to a Kjeldahl distillaticn flask

Mild Silver Protein is silver rendered colloidal by the presence of, or
combination with, protein. It contains not less than 19 per cent and

not more than 23 per cent of Ag.
Caution: Solutions of Mild Silver Prolein should be freshly prepared or

contain a sustable stabilizer, and should be dispensed in amber-colored bottles!

Description—Mild Silver Protein occurs as dark brown or almost black, shining
ls_cza}.lles or granules. It is odorless, is frequently hygroscopic, and is affected by
ight.

Solubility—Mild Silver Protein is freely soluble in water, but almost insoluble in
alcobol, in chloroform, and in ether.

Identification—
A: Heat about 100 mg. of Mild Silver Protein in a porcelain crucible until all

carbonaceous matter is burned off, warm the residue with 1 ml, of nitric
acid, dilute with 10 ml. of water, and add a few drops of hydrochloric acid:
a white precipitate is produced which dissolves in ammonia T.S. -

B: Ferric chloride T.S. added to a solution of Mild Silver Protein (1 in 100)
discharges the dark color and a precipitate is gradually produced.

C: To 10 ml. of a solution of Mild Silver Protein (1 in 100) add a few drops of
mercury bichloride T.S.: a white precipitate is formed and the super-
natant liquid becomes colorless or nearly so. -

Tonic silver—To 10 ml. of a solution of Mild Silver Protein (1 in 100) add 2 ml. of a
solution of sodium chloride (1 in 100): no turbidity is produced.

Distinction from strong silver protein—Dissolve 1 Gm. of Mild Silver Protein in 10
ml. of water. Add, all at once, 7 Gm. of ammonium sulfate, and stir occasionally
for 30 minutes. Filter through quantitative filter paper into a 50-ml. Nessler
tube, returning the first portions of the filtrate to the filter, if necessary, to secure
a clear filtrate, and allow the filter and precipitate to drain. Add to the clear
filtrate 25 ml. of a solution of acacia (1 in 100). In a second 50-ml. Nessler tube
dissolve 7 Gm. of ammonium sulfate in 10 ml. of water, and add to this solution
25 ml. of the solution of acacia and 1.6 ml. of 0.01 N silver nitrate. To each tube




fleysc

eV

Page Number

Database: Medline <1966 to presents

<1l>
Unique Identifier
83203583
Authors
Isenberg S. Apt L. Yoshimuri R.
Title
Chemical preparation of the eye in ophthalmic surgery. II.
Effectiveness of mild silver protein solution.
Source

— Archives of Ophthalmology. 101(5):764-5, 1983 May.

fle

Abstract

Although a mild silver protein solution (Argyrol) has been
used for a number of years and is still used by many
ophthalmic surgeons, its efficiency as an antibacterial
agent on the conjunctiva has not been scientifically
evaluated as part of the preoperative chemical preparation
of the eye. We studied the effectiveness of a mild silver
protein solution on the conjunctival flora of 32 patients
in a masked fashion. By bacteriologic analysis, the mild
silver protein solution was found to be no more effective
in reducing the number of species and colonies in the
treated eye than in the untreated eye. While the mild
silver protein solution does stain mucus and other debris
on the eye to facilitate irrigation, this study did not
demonstrate a significant bactericidal effect.
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We surveyed 214 ophthalmologists worldwide to learn their
methods of preoperative chemical preparation of eye and
skin. A 96.8% return rate was achieved. While a wide
diversity of agents was reported, povidone-iodine was the
most popular agent applied to the skin. The conjunctiva
usually was either ignored or rinsed with a saline solution
by the respondents. Almost a quarter used mild silver
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protein (Argyrol) on the conjunctiva. Most of the
preparation is performed by the physician rather than the
nurse. Review of the advantages and pitfalls of the agents
reported should cause the ophthalmologist to reconsider
these agents for their effectiveness, spectrum, and
duration of action.
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Chemical Preparation of the Eye in Ophthalmic Surgery

II. Effectiveness of Mild Silver Protein Solution

Sherwin Isenberg, MD; Leonard Apt, MD; Robert Yoshimuri, PhD

e Although a mild silver proteln solu-
tion (Argyrol) has been used for a number
of years and is still used by many ophthal-
mic surgeons, its efficlency as an antibac-
terial agent on the conjunctiva has not
been scientifically evaluated as part of
the preoperative chemical preparation of
the eye. We studied the effectiveness of a
mild silver protein solution on the con-
junctival flora of 32 patients in a masked
fashion. By bacteriologic analysis, the
mild sliver protein solution was found to

be no more effective in reducing the

number of species and colonles in the
treated eye than in the untreated eye.
While the mild silver protein solution does
stain mucus and other debris on the eye
to facilitate irrigation, this study did not
demonstrate a significant bactericidal
effect.
(Arch Ophthaimol 1983;101:764-765)

Therapeutic properties of silver and
its salts were recognized as early
as the Roman Empire period. Jabir
ibn Hayyan Geber, an Arabian physi-
cian of the eighth century, initiated
the use of silver nitrate on the eye.!
Carl Siegmund Franz Credé began the
prophylactic application of silver
nitrate on the eyes of newborn infants
to prevent gonococcal conjunctivitis in
1884, After that, silver nitrate was
used for other ophthalmic disorders,
but it was found ocecasionally to cause
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necrosis of conjunctival epithelial
cells and a gray-black color when light
reduced the salt to its metallic state.
In addition, irritation, scarring of the
conjunctiva, corneal opacification,
and symblepharon occurred. In an
attempt to reduce these problems,
Albert C. Barnes, MD, and Hermann
Hille, in 1902, developed a combina-
tion of silver nitrate and grain protein
(Argyrol).? However, this drug also
caused complications. In 1980, Spen-
cer et al’ reported the clinical and
histopathologic findings in one pa-
tient who drank this mild silver pro-
tein solution for years and in a second
patient who applied mild silver pro-
tein drops to one eye for a long-term
period.

A 20% mild silver protein solution
is available for topical ocular use in
the United States as a silver nitrate
and gelatin colloid. The drug is avail-
able also abroad under a variety of
proprietary names and formulations.
It is classified in pharmacy textbooks
as a local anti-infective agent.

The antimicrobial properties of this
mild silver protein solution have been
questioned for years.*” To our knowl-
edge, there has been no controlled
clinical study proving the antibiotic
efficacy of this mild silver protein
solution as part of the chemical prep-
aration of the eye before surgery. Yet,
in a recent international survey of
ophthalmologists, Apt and Isenberg!
found that 22% of the respondents use
this mild silver protein solution on the
conjunctiva as part of the preopera-
tive chemical preparation of the eye.
We, therefore, conducted a masked
study to investigate the effectiveness
of this mild silver protein solution as

an antimicrobial agent in the preoper-
ative preparation.

PATIENTS AND METHODS

Thirty-two patients undergoing ophthal-
mic surgery were studied. No patient had
received preoperative antibiotic therapy or
had an active infection at the time of
surgery.

All subjects had the identical regimen of
preoperative preparation. Initially, a ster-
ile anaerobic transport swab was applied
to either the inferonasal or inferotemporal
conjunctival fornix of one eye and a second
swab was applied to the conjunctiva of the
same quadrant in the second eye. Twenty
microliters (1 drop) of 20% mild silver
protein solution then was instilled in the
inferior conjunctival fornix of one random-
ly selected eye. This eye may have been the
eye that was operated on when unilateral
ocular surgery was performed. Hexachlo-
rophene soap was applied equally to both
eyelids, eyelid margins, cheeks, nose, eye-
brow, and forehead. The inferior fornix of
the eye into which the mild silver protein
solution had been instilled was then irri-
gated with a normal saline solution, while
the other eye had no irrigation. Gauze
sponges moistened in a saline solution
were used to rinse areas bearing hexachlo-
rophene. Next, the quadrant of each inferi-
or conjunctival fornix not previously cul-
tured was cultured with a third and fourth
sterile anaerobic transport swab. The
choice of which portion of the fornix was
cultured before and after the preparation
was randomly assigned. Nursing personnel
coded each specimen before bacteriologic
analysis. The microbiologist had no knowl-
edge of the exact origin of the specimen.

The swab was washed three times in 0.5
mL of Schaedler’s broth and wrung out by
pressing it along the sides of the tube. The
swab was cultured in 10 mL of Schaedler’s
broth. Blood and chocolate agar each were
inoculated with 0.1 mL of eluant and
spread on the surface of the agar with a

Silver Protein—isenberg et al



J— - Table 1.—Mean Number of Colonies and Species of Bacteria
F iy Isolated per Subject
Mean + SD
Before After % of
Eye Preparation Preparation Increase
Colonies Untreated 183 + 425 284 £ 571 55
Mild sitver protein-treated 231 = 687 323 + 750 40
Species Untreated 1.06 + 0.83 1.41 + 0.86 33
Mild silver protein-treated 1.06 + 0.75% 1.31 £ 0.77 24
Table 2.—Number of Eyes in Which Culture Was Sterile
No. of Eyes That Were Sterile
Before After No. of Eyes
Type of Eye Preparation Preparation That Remained Sterile
Untreated 8 4 2
Mild silver protein-treated 7 5 1

glass rod. The blood agar plates were incu-
bated for seven days at 35 °C in an
anaerobic jar with a gas mixture of 80%
nitrogen, 10% carbon dioxide, and 10%
hydrogen. The chocolate agar plates were
incubated in 5% to 10% carbon dioxide at
35 °C. After incubation, the colonies were
differentiated and enumerated by stan-
dard bacteriologic procedures.

s~ RESULTS

able 1 gives the mean number of
colonies and species per subject iso-
lated from untreated and experimen-
tal eyes before and after instillation
of this mild silver protein solution.
Although the number of colonies and
species were greater after the prepa-
ration than before in both mild silver
protein solution-treated and un-
treated eyes, in no case was the
increase of actual numbers significant
at the 5% level by Student’s ¢ test. The
difference in the amount of increase
of actual number in the untreated eye
as opposed to the mild silver protein
solution-treated eye also was not
found to be significant at the 5%
level.

The pattern of sterile cultures
before and after chemical preparation
of the eye is given in Table 2. Of all the
eyes in this study, only three of the 15
that were sterile before preparation
remained sterile after preparation.

The organisms cultured were diph-
theroids, Staphylococcus epidermidis,
Propiontbacterium acnes, Candida
albicans, and Klebsiella sp.

. COMMENT

s his mild silver protein solution
..ginally was intended to be an anti-
microbial agent. The colloidal suspen-
sion liberates silver ions that alter the
protein in the bacterial cell wall. It

=/ Arch Ophthalmol—Vol 101, May 1983

also has been suggested that silver
interferes with essential metabolic
activity of bacteria.* The silver in this
mild silver protein solution ionizes
poorly, and thus causes less irritation
than silver nitrate. However, its ger-
micida]l effectiveness is also de-

creased. Pharmacologists have writ-

ten that “colloidal silver preparations
are now in a deserved oblivion.™
Duke-Elder expressed the opinion
that this mild silver protein solution
has “little bactericidal action since
few free ions are liberated.” Havener
noted that “Argyrol is one of the
poorest germicides.”* None of these
authors cited a controlled study on
humans to support their assertions.
Despite these negative opinions,
almost a quarter of the 214 ophthal-
mologists surveyed in a large interna-
tional study (with a 96%-response
rate) continue to use this mild silver
protein solution in the preoperative
chemical preparation of the eye.! This
investigation, using detailed bacterio-
logic analysis, was unable to verify
that the application of this mild silver
protein solution on the eye in vivo was
significantly better than an untreated
eye in reducing the number of micro-
organisms on the conjunctiva.
Another property of this mild silver
protein solution contributes to its
popularity. This mild silver protein
solution has the capability of darkly
staining mucus or debris present on
the conjunctiva, eyelids, or skin. It
therefore serves as a marker for the
adequacy of the preoperative surgical
preparation of the eye. The surgeon
may then irrigate any remaining
mucus and debris from the eye.
Indeed, in the international survey by
Apt and Isenberg,! many respondents

commented that they used it mainly
to distinguish mucus and debris in the
preparation. However, this positive
aspect of the tested mild silver protein
solution must be weighed against our
recent finding that irrigation itself
increases the bacterial flora of the
conjunctiva (see p 761).

In the design of this study, it was
decided to irrigate the conjunctiva of
the eye receiving the mild silver pro-
tein solution as is commonly prac-
ticed. The control eye received no irri-
gation in light of our aforementioned
findings. Thus, any increased degree
of antisepsis obtained by the mild
silver protein solution may be offset
by the increase in bacterial flora
engendered by irrigation.

A frequently cited study of the
effectiveness of the tested mild silver
protein solution and other agents is
that of Thompson et al* published in
1937. Of the ten bactericidal agents
they studied, our tested mild silver
protein solution (Argyrol) had the
second highest percentage of surviv-
ing organisms after one and ten
minutes of exposure, Although the
investigation by Thompson et al was
performed on the conjunctiva of rab-
bits, doubts about the effectiveness of
our tested mild silver protein solution
should have been raised at that time.
On the human conjunctiva, our study
did not find a significant bactericidal
effect of this mild silver protein solu-
tion when investigated in a masked
fashion,
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and Eye in Ophthalmic Surgery:
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SUMMARY

We surveyed 214 ophthalmologists worldwide to learn their methods of preoperative
chemical preparation of eye and skin. A 96.8% return rate was achieved. While a wide
diversity of agents was reported, povidone-iodine was the mast popular agent applied to
the skin. The conjunctiva usually was either ignored or rinsed with a saline solution by the
respondents. Almost a quarter used mild silver protein (Argyrol) on the conjunctiva. Most
of the preparation is performed by the physician rather than the nurse. Review of the
advantages and pitfalls of the agents reported should cause the ophthalmologist to
reconsider these agents for their effectiveness, spectrum, and duration of action.

Since the studies of Carl Eberth in 1875, surgeons
have known that bacteria are found in hair follicles,
sweat glands, and in both the superficial and deeper layers
of the skin.' Joseph Lister’'s carbolic acid in spray form, or
soaked in gauze and laid on the skin, was the first attemptat
preoperative antisepsis. Subsequently, other techniques
for achieving preoperative asepsis of the operative field
have evolved.

Today, in the course of training in ophthalmic surgery, or
when visiting different institutions, one often sees different
techniques in preoperative chemical preparation of the eye.
The main reasons given for using a certain regimen are
tradition and the impression of effectiveness. A scientific
rationale rarely is mentioned. To learn the preferences of
many ophthalmologists throughout the world, and to
determine whether a consensus on a specific regimen
exists, we undertook a survey. Thisinformationis notfound
in the ophthalmic literature. The survey was notintendedto
answer questions definitively about the best method and
choice of agents.

MATERIALS AND METHODS

Questionnaires were mailed to 221 ophthaimologists of
which 214 were answered and returned. Thisreturnrate (s

From the Department of Ophthalmology, Jules Stein Eye
institute. UCLA School of Medicine, Los Angeles, California.

Requests for reprints should be addressed to Leonard Apt, M D.,

Jules Stein Eye Institute, UCLA School of Medicine, Los Angeles,
California 90024.
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96 8%. In order to obtain a representative sample, abo.
half of the gquestionnaires were sent to well-know:
ophthalmic surgeons at academic institutions and half t
prominent private practitioners of ophthaimology. Te
percent of the questionnaires were answered by wide!
known ophthalmic surgeons from such foreign countries a
Mexico, Belgium, Japan, Argentina, Canada, German.
Great Britain, and Switzerfand.

The first series of questions asked concerned th
sequence of solutions applied to the skin, the duration ¢
application, and the area of the face receiving th
application. The second series of questions deait wit
solutions intentionally placed on the conjunctiva, duratic
of application, and what was used as therinsing agent. Th
third question asked what proportion of the preparatio
was done by a physician, nurse, or other nonphysicia-
Finally, additional comments were requested.

RESULTS

There was considerable disparity in the types ar
sequence of agents placed on the skin (Table 1). Howeve
67 5% of the respondents used povidone-iodine produc
(as Betadine, Isodine, Prepodyne. Septodyne) somewher
in the preparation, while hexachlorophene {pHisoHex) we
used by 16.5%, and aqueous iodine solution was used t
12 6% somewhere in the preparation. The most freque:
regimen of all, used by a third of the respondents, w¢
povidane-iodine solution on the skin followed by arinse :
alcohol. The term "rinse’ includes saline, sterile wate
lactated Ringer solution, balanced salt solution, or simil:
product (Figure 1). Half of the respondents used a sing

DECEMBER 1982, VOL. 13, NO.
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TABLE 1

ROUTINE OF CHEMICAL AGENTS
USED FOR SKIN PREPARATION

(n=1986)
Multiple Agents Percent
Povidone-iodine soap — rinse® —
Povidone-iodine solution = alcahol 150
Soap ~ rinse ~ Povidone-iodine solution
= rinse or alcoho! 7.3
Hexachlorophene = alcohol or rinse
— Povidone-tadine = alcohol or rinse 7.3
Soap = rinse = alcohol = rinse 40
Soap = rinse = lodine = alcohol 39
Hexachlorophene ~ rinse ~ lodine = alcohol 24
Hexachlorophene — rinse ~ merthiolate 1.5
Povidone-iodine — rinse — lodine 1.0
Alcohol — Powidone-iodine 1.0
Single Agents — Rinse or Alcohol
Povidone-iodine 325
lodine 1% 4.8
Hexachlorophene 43
_=7ephiran 29
) ‘lorhexidene 1% 24
Merfen 1.0
Merthiolate 1.0
Alcohol 1.0
Don't know 1.0

*Rinse = saline solution, sterile water, lactated Ringer
solution, balanced salt solution, or similar product.

TABLE 2

CHEMICAL AGENTS INTENTIONALLY PLACED
ON THE CONJUNCTIVA
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FIGURE 1. (Apt and Isenberg) Percentage of respondents using a
particular chemical agent on the skin as part of the preoperative

{n=206)

Chemical Agent Percent
Normal Saline 345
Nothing 267
Argyrol = rinse 223
Balanced salt solution 53
Betadine solution (diluted) 24
Neosporin = rinse 20
Ringer solution 15
Chiorhexidine 10
Sterile water 1.0
Chioramphenicol 10
Mercury bichloride 10
Gentamycin 05
71 Gentamycin mix c5

t know 05

8 deterred or did not answer

'PHTHALMIC SURGERY
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FIGURE 2 (Apt and Isenberg/ Percentage of respondents using a
particular chemical agent on the conjunctiva as part of the
preoperative preparation.

primary agent (such as agueous iodine, hexachlorophene,
or a povidone-iodine product) followed by arinse or alcohol,
while half used a combination of primary agents {(Table 1)

The amount of ime that these agents were appliedto the

skin varied from one second to several minutes. So much

variation in the length of time was reported as to make
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FIGURE 3. (Apt and Isenberg). Relative proportion of physicians compared with nurses performing preoperative preparation of the eye.

TABLE 3

HOW MUCH IS DONE BY PHYSICIAN
RELATIVE TO NURSE

{n=205)
Physician/Nurse Percent
100%/ O 62.0
98%/ 2% 05
90% . 10% 05
80%. 20% 10
75%. 25% 1.0
50%. 50% 29
25%. 75% 15
20%. 80% 05
15%, 85% 05
10%/ 90% 44
0 100% 294
Not known 05

3 deferred or did not answer.

conclusions difficult. The facial areas treated were almost
universally the forehead, both eyelids, the cheeks, and the
nose.

Some ophthalmic surgeons intentionally place solutions
on the conjunctiva while others do not (Table 2). About a
quarter of the respondents place nothing on the conjunc-
tiva. Forty-two percent simply rinse the conjunctiva with
saline solution, balanced salt solution, Ringer solution, or
sterile water. Only 31% use a solution bearing any
antimicrobial properties. Of the latter, mild silver protein
(Argyrol) is by far the most frequently used (Figure 2).

In general, more physicians than nurses perform the

1028

preoperative preparation. Sixty-two percent of the respon-
dents indicated that the physician does the entire prepara-
tion, while 29% reported that the nurse does the entire
preparation. The rest of the respondents answered that the
physician and nurse each dopartof the preparation(Table 3
and Figure 3).

COMMENT

The validity of this survey was enhanced by the broad
spectrum of ophthalmologists contacted, including sub-
specialists and general ophthalmologists, academicians
and nonacademicians, Americans and foreigners, and
younger and senior ophthalmologists. The highly satisfac-
tory rate of returned questionnaires (96.8%) also attests io
the validity of this survey.

While all ophthalmologists use a form of chemicai
preparation for the eye prior to surgery, there has been little
recent mention or study of this subject in the ophthalmic
literature. A lack of interest in this subject was exhibited by
some ophthalmologists who replied that they did not know
what agents were used in preparation of the operative field
To answer this survey, these surgeons had to obtain the
information from others, usually the surgical nurse. The
great disparity found in this study in the chemical agents
chosen also indicates a lack of recent scientific interest in
this topic. In 1951, Maumenee and Michler compared five
different techniques for sterilizing the opera: =z *eld that
were then popular.” These five techniques were soap and
saline, either alone or followed by merthiolate or aqueous
iodine, and hexachlorophene and saline followed by either
benzalkonium chloride or aqueous iodine and alcohol. In
our survey, about 11% of the respondents still used one of
these techniques. The advent of povidone-iodine, first
experimentally in the 1960s and then clinically in the early

DECEMBER 1982, VOL. 13, NO. 12
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370s, changed the techniques of many ophthalmolo-
gists. "™ In fact, this survey showed that povidone-iodine is
currently the single most popular agent for use in chemical
preparation of the skin prior to ophthalmic surgery in this
country.

Povidone (polyvinylpyrrolidone) is a polymer with sur-
factant properties that combines easily with iodine. About
two thirds of the iodine remains in the elemental state and
1s slowly released for antibiotic activity. Aqueous solutions
of iodine can cause toxicity to the skin and corneal
epithelium, and inflammatory changes in the conjunctiva.
But if iodine is combined with povidone these problems are
less common and of lesser magnitude. Povidone-iodine has
been shown to be bactericidal and virucidal in dilute
solutions within minutes in vitro.' Given the proper
concentration and enough contact time, it is effective even
against fungi and spores.

There is more consensus among ophthalmologists in
regard to the immediate preoperative preparation of the
conjunctiva. More than two thirds of the respondents either
ignore the conjunctiva or merely irrigate it. Irrigation
presumably would remove mucus or other debris, but
would not bear any significant antimicrobial action. Only
31% of the reports indicated the use of an antimicrobial
agent on the conjunctiva just prior to surgery. However,
some ophthalmologists may have used topical antibiotics

‘o_q'}he conjunctiva in the days preceding surgery. Whether
"atter practice truly sterilizes the conjunctiva, or permits

_ctive growth of resistant bacteria or regrowth of the
original bacteria if a bacteriostatic drug is used, is
controversial." Argyrol was the agent most commonly used
on the conjunctiva by those who used antimicrobial agents
at the time of surgery. Some individuals commented that
Argyrol was used because it stains the mucus and other
debris, which thencanbe specifically removed by irrigation,
and not necessarily because of its antimicrobial properties.

In reviewing the different combinations of chemicals
used to sterilize the skin, some comments of practical
importance are indicated. If a soap or scrub is used, either
as povidone-iodine, another antimicrobial agent, or simple
soap. one should be careful to avoid inadvertent entry of
these chemicals onto the conjunctiva. Vascular dilation,
hyperemia, and possible corneal damage coulid result from
soap or detergent instillation. Potentially this could lead to
more hemorrhage if the conjunctiva is incised. One could
place a vasoconstrictor on the conjunctiva before and after
the preparation 10 minimize this problem. Some vaso-
constrictors such as phenylephrine will dilate the pupil,
while others such as naphazoline will not

Hexachlorophene is bacteriostatic and is more effective
against gram-positive than gram-negative bacteria It is
important to know that a single application of hexachloro-
phene, as used by some surgeons, has httle antimicrobial
activity. Tobe maximaliy effective, hexachiorophene should
be applied at least daily beginning five to sevendays prior to
:ﬁ:

OPHTHALMIC SURGERY

APT & ISENBERG

surgery. The film of hexachlorophene then produced
enhances its antimicrobial effects. Alcohol should not be
used to remove the hexachlorophene. Care should be taken
to prevent hexachlorophene from entering the palpebral
fissure because it is injurious to the corneal epithelium.”

It has been noted that benzylkonium chloride is incom-
patible with jodine and therefore should not be placed in
direct contact with it, even on skin.’ In addition, benzy!-
konium chloride is inactivated by blood, other organic
material, soap, and cotton material which often is used in
its application. Ophthalmologists who use multiple agents
should reconsider their individual activity with regard to
effectiveness, spectrum, and duration of action to avoid
overlap.

Some doubt exists as to the efficacy of any preoperative
chemical preparation of the eye. Lincoff and coworkers
found in one study that an extensive preoperative ophthal-
mic preparation, including three preoperative soap scrubs,
povidone-iodine preparation, saline lavage, and bathing
and lavaging implants with chloramphenicol, did not
significantly alter their rate of infected scleral implants.’ In
a fater study, Hahn, Lincoff, Lincoff, and Kreissig deter-
mined that the same organism found on routine intra-
operative conjunctival culture was usually the infecting
agent in infected scleral implants.'” They felt that the
source of infection was contamination at the site of the
buckle operation. Perhaps more emphasis should be placed
on sterilization of the conjunctiva. Sterilization of the
conjunctiva ultimately might decrease the incidence of
infectious endophthalmitis.
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REDIE AME:

THYMOL IODIDE

B. Chemical Name:

Dithymol Diiodide, Iodothymol

C. Common Name:

D. Chemical grade or description of the strength, quality, and purity of

the ingredient:
(Specifications) (Results)
Assay: 43.0% min. 44.08%

E. Information about how the ingredient is supplied:
Reddish-brown, tasteless powder

F. Information about'recognition of the substance in foreign
pharmacopeias:

Port. and Swiss.

G. Bibliography of available safety and efficacy data including peer
reviewed medical literature:

H. Information about dosage forms used:
It has been used in dusting powders and ointments, and in dental root filling.

I. Information about strength:

J. Information about route of administration:



K. Stability data:

Stable
Loses iodine on prolonged exposure to light.
Gives off purple iodine vapors when heated above 100°

L. Formulations:

M. Miscellaneous Information:

Page -2-



CERTIFICATE OF ANALYSIS

PRODUCT: THYMOL IODIDE
RELEASE #: 102161

>

1. DESCRIPTION

2. Identification
3. Alkalinity

4. Soluble Halides

5. Assay ﬁ?
6. Solubility

POWDER.
LOT # :B60244A02

SPECIFICATIONS

REDDISH BROWN POWDER
To pass test

To pass test

1.5% max.

43.0% min.

To pass tests

7.~ Loss on drying 3% max.
( 4 hrs./sulfuric ac1d)
ATTENTION: TONY HATCHETT

Date :02/13/97 7 Prepared by.-: J.PATEL

Y

3o -2
7727/

GRADE: PURIFIED
CODE:MT15545

CONFORMS
Passes test
Passes test
0.9%

44.08%

T

Passes tests

o

0.2

~ 127
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QUALITY CONTROL REPORT

CHEMICAL NAME.:THYMOL IODIDE PURIFIED

MANUFACTURE LOT NO.:B62871MO05

PHYSICAL TEST

SPECIFICATION TEST STANDARD.:USP__ /BP__/NF__/MERCK__/MART.__/CO.SPECS.__.

1) DESCRIPTION. :
REDDISH-BROWN OR REDDISH-YELLOW, BULKY POWDER; SLIGHT AROMATIC
ODOR; LOSES IODINE ON PROLONGED EXPOSURE TO LIGHT. /

2) SOLUBILITY.:
INSOLUBLE IN WATER, GLYCEROL, ALKALINE SOLUTIONS; READILY SOLUBLE
IN CHLOROFORM, ETHER, COLLODION, FIXED AND VOLATILE OILS,
USUALLY LEAVING A SLIGHT RESIDUE; SLIGHTLY SOLUBLE IN ALCOHOL.

3)MELTING POINT.:
GIVES OFF PURPLE IODINE VAPORS WHEN HEATED ABOVE 100 DEGREES.

4) SPECIFIC GRAVITY.:

S) IDENTIFICATION. :

PASSES.: FAILS.:
COMMENTS. :

ANALYST SIGNATURE. : DATE. :
PREPACK TEST.: DATE. : INITIAL.:
RETEST. : DATE. : INITIAL.:




=~ IDENTIFICATION
PRODUCT #: T2763 NAME: THYMOL 10DIDE
CAS #  552-22-7

TOXICITY HAZARDS
DATA NOT AVAILABLE
HEALTH HAZARD DATA ----emmmememeeeee

ACUTE EFFECTS
MAY BE HARMFUL BY INHALATION, INGESTION, OR SKIN ABSORPTION.
MAY CAUSE IRRITATION.
THE TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY
INVESTIGATED.
FIRST AID
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS
CONSCIOUS.
CALL A PHYSICIAN,
IN CASE OF SKIN CONTACT, FLUSH WITH COPIOUS AMOUNTS OF WATER

FOR AT LEAST 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND

SHOES. CALL A PHYSICIAN.
IF INHALED, REMOVE TO FRESH AIR. IF BREATHING BECOMES DIFFICULT,

CALL A PHYSICIAN.

FOR AT LEAST 15 MINUTES. ASSURE ADEQUATE FLUSHING BY SEPARATING

THE EYELIDS WITH FINGERS. CALL A PHYSICIAN.
PHYSICAL DATA
APPEARANCE AND ODOR

POWDER

------------ FIRE AND EXPLOSION HAZARD DATA -----------

EXTINGUISHING MEDIA

WATER SPRAY.

CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.
SPECIAL FIREFIGHTING PROCEDURES

IN CASE OF CONTACT WITH EYES, FLUSH WITH COPIOUS AMOUNTS OF WATER

WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING

TO
PREVENT CONTACT WITH SKIN AND EYES.

UNUSUAL FIRE AND EXPLOSIONS HAZARDS
EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

REACTIVITY DATA

STABILITY
STABLE.
S HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
CARBON MONOXIDE, CARBON DIOXIDE



HAZARDOUS POLYMERIZATION

WILL NOT OCCUR.

--------------- SPILL OR LEAK PROCEDURES --------------

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED

WEAR PROTECTIVE EQUIPMENT.

SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.

AVOID RAISING DUST.

VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS
COMPLETE.
WASTE DISPOSAL METHOD

DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN
INA

CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.

OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS.
--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE ---

WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR,
CHEMICAL-RESISTANT

GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING.

MECHANICAL EXHAUST REQUIRED.

CAUTION:

AVOID CONTACT AND INHALATION.
THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT
PURPORT TO BE
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA ALDRICH SHALL
NOT BE
HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM
CONTACT WITH THE
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR
ADDITIONAL
TERMS AND CONDITIONS OF SALE
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Dithymol Di-iodide. 4.4'-Bis(iodo-oxy)-5.5'-di-isopro-
pyl-2,2"-dimethyl-1,1"-biphenyl. ya
CooHi1.:0:=550.2.

CAS — 552-22-7.

jde”’{B.P.C. 1949 Dithvmal Diiodide;
. Timol loduro. A mixture ol 160Inc denvat-
ymol, chiefly dithymol di-iodide, containing not
€ss than 43% of iodine.

NOTE. The name iodothymol is also applied to an

anthelmiatic compound (see p.94).

Pharmacopoeias. In_Port. and Swiss.

A reddish-brown or buff-coloured. almost tasteless.
bulky, amorphous_pow with a slight aromatic odour.
Practically inso i water, glveerol, and sodium
hydroxide solution; slightly soluble in alcohol; soluble in
chloroform, ether, soft paraffin, and fixed and volatile
oils. usuaily leaving a slight residue. Imcompatible with
alkalis, mercuric chloride. and metallic oxides. Protect
from light.

Thymot iodide is insoluble and has little or no antiseptic

. . tion but.acts bsorbent and protectiv
verts in Food, FAC/REP/25, Ministry of Agnculture»ﬂ'atc }l:;: b:en u asi:n ;s nrg-" ers ;nd on!mmcnu. and
in root Tiliing prepar "

ata of fungous skin infections.
ners, Thmol (0.01%) is added as an antoxidant to
cro. naiothane, trichloroethylene, and tetra-
w® ™ sloroethylene. Thymol, 10% in isopropy! alcohol,
. nas been used to preserve urine.
1'?;-!,' tovmol had only a low solubility in water and was 2
be o bactericide. Its use as a disinfectant even for clini-
“on- i thermometers was not recommended.—Report by th,
‘ta pualic Health Laboratory Service Committee on
oln; Testtng and Evaluation of Disinfectants, 87 mef.
an 1965, 1, 408,
rax Herpes. Fifteen patients with herpes of the genitalia
“:: were treated topically with thymol (as Listerine) twice
ure Jaily. Symptomatic relief was obtained in 14 days with
‘om gradual healing of the lesions. There had been one
. recurrence in 8 months.——~ H. M. Radman, Md Si:. med.
J. 1978, 27, 49. See aiso V. Knight and M. W. Noail
a Jeter), New Engl. J. Med., 1976, 294, 137
‘ith {s¢ in food. The Food Additives and Contaminants
al, Committee recommended that, on the grounds of safety,
thymol could continue to be used as a stabiliser for
' soivents used in food.— Report on the Review of Sol-
1l
Fisheries and Food, London, HM Stationery Office
- 1973
Preparations
Compound Thymol Glycerin (B.P.). Glycerinum Thymolis
Compositum. Thymol 50 mg, sodium bicarbonate 1 g,
= borax 2 g, sodium benzoate 800 mg, sodium salicylate
$20 mg. menthol 30 mg. cineole 0.13 ml, pumilio pine
o1 .05 ml, methyl salicvlate 0.03 ml, alcohol (90%) (or
inaustriai methylated spirit, suitably diluted) 2.5 mi,
glscerol 10 ml, sodium metabisulphite 35 mg, carmine,
I food grade of commerce, 30 mg, dilute ammonia solu-
e uon 0.075 mi, water to 100 ml. pH 7.1 to 76. To be
difuted with about 3 times its vol. of warm water before
T ) yse: diluted solutions should be prepared immediately
d < “fore use.
s .odified formula. Fading and discoloration of Com-
pound Thymol Glycerin during storage could be mini-
1 mised by increasing the sodium metabisulphite to 50 mg
0 per 100 ml and by protecting from light.—Pharm. Soc.
’; Lab. Rep. No. P/69/33, 1969.
I Reports of contamination of Compound Thymol
1 Glycerinn— M. H. Hughes (letter), Lancer. 1972, 1.
5 210: T. A. Rees (letter), ibid., 532.

e,

A study suggesting that phenol might be worth investi-
gating as a potential preservative of Compound Thymol
Glycerin.— Pharm. Soc. Lab. Rep. P/78/9, 1978. Con-
firmation that phenol 0.5% was physically compatible
with Compound Thymol Glycerin. Initial studies also
suggested that cinnamon oil and citral appeared worthy
of further investigation as preservatives.— Pharm. Soc.
Lab. Rep. P/80/3, 1980.
Compound Thymol Mouth-wash (B8.P.C. 1949). Collut.
Thymol. Co. Thymot 30 mg, liquefied phenol 0.52 ml,
potassium hydroxide solution 0.52 ml, methyl salicylate
0.01 mi, peppermint o 0.01 mi, bordeaux B solution
1.04 mi. water to 100 mi. To be diluted with 3 times its
voi. of warm water before use.
Amended formula. Thymol 30 mg, liquefied phenol
0.52 mi. patassium hydroxide solution 0.52 mi, methyl
salicylate 0.01 mi, peppermint oil 0.01 ml, amaranth
solution | ml, water to 100 ml.—Compendium of Past
Formulae 1933 10 1966, London, The National Phar-
maceutical Union, 1969.
Compound Thymoel Solution-tablets (B.P.C. [963). Soiv.
Thyvmol. Co. Each contains thymol 3.24 mg, sodium
bicarbonate 324 mg, borax 324 mg, phenol 32.4 mg. and
amaranth 650 ug. One solution-tablet 10 be dissoived in
50 mi of warm water.
*vmol Mouth-wash Com ound (A.Pl.F). Collut. Thv-
Alb.; Lig. Thymol. Co. Thymol 150 mg, menthol
J mg, benzoic acid 800 mg, methyl salicylate 0.05 mi,
cineote 0.05 mi. glycerot 2 mi, alcohol (90%) 20 mi.
water to 100 ml. Dijute with 7 vol. of water for use as 1
2argle or mouth-wash.

2284-}

Tribromometacresol. 2.4.6-Tribromo-m-cresol;
2,4,6- Tribromo-3-methylphenol.
C;HBr,0=13443.

CAS — 4619-74-3.

Tribromometacresol is an antifungal agent used in the
treatment of dermatomycoses. It is applied topically as
an aerosol spray containing 2%. It should be applied
with caution to suppurating mycoses: it should not be
applied near the eyes or mucous membranes.

Proprietary Names
Triphysan  (Dumex,
Austral.).

Denm.).  Tri-Physol  (Sigma.

2285-y

Triclobisonium Chloride. Hexamethylenebis{dime-
thyl[1-methyi-3-{2.2,6-trimethylcyciohexyl) propyl]ammo-
nium chloride].

CyyHy C1LN.=6059.

CAS — 7187-64-6 (triclobisonium),; 79-90-3 (chloride;.

A white or ncarly white, almost odourless, crystalline
powder. M.p. about 243°. Freely soluble in water, alco-
hol. and chloroform; practically insoluble in ether.
Protect from light.

Triclobisonium chioride is a quaternary ammonium com-
pound with properties and uses similar 1o thase of other
cationic surfactants as described under Cetrimide, p.551
It has been reported to have activity against Candida
albicans and Trichomonas vaginalis. [t has been applied
topically as a 0.i% ointment or cream in the treatment
of skin infections and as a 0.1% cream or pessaries in
the treatment of vaginitis.

2286-j

Triclocarban. 3.4 4"-Trichlorocarbanilide. 1-
(4-Chlorophienyl)-3-(3. 4-dichlorophenyl)urea.
C,;HeCl;N,0=1315.6.

CAS — 101-20-2.

A fine white odourless powder. M.p. 250° o
256°. Practically insoluble in water: soluble | in
25 of acetone, | in 100 of propyiene glycol, and
1 in 100 of dimethyl phthaiate: soiuble 1 in 10 to0
I in 4 of macrogols.

Macrogol 400 monolaurate tncreasea the solubility of
triclocarban. resuitng n increased oactericidal activ-
tv.— A. E. Elkhoulv ang R. C. 5 Woodrorfe. /. app!
Bacr., 1973 26, 387

Thiomersal/Triclosan 577

Adverse Effects and Precautions. When subjected
1o prolonged high temperatures triclocarban can
decompose to form toxic chioroanilines, which
can be absorbed through the skin.

Mild photosensitivity has been seen in patch test-
ing.

An outbreak of methaemoglobinaemia in (8 infants (12
premature) in a nursery in a S-week period ceased when
the laundry process applied to clothing and napkins was
revised. The process had involved washing in detergent,
blucing. a chemical rinse containing triclocarban 2%,
neutralising, drying and autoclaving. — R. O. Fisch er
al.. J. Am. med. Ass., 1963, 185, 160.

Eight patients developed methaemoglobinaemia after
receiving an enema prepared from soap containing about
2% of triclocarban. Three days prior to the incident the
procedure for preparing the soap gel had been changed
to include heating near to boiling-point for several
hours. Laboratory tests showed that boiling reduced the
triclocarban content of the soap gel (pH 9.5) and led to
the formation of primary amines.— R. R. Johnson er
al., Pediatrics, 1963, 31, 222

Cutaneous and mucosal lesions.— H. Barriére, Ther-
apeutique, 1973, 49, 685,

Uses. Triclocarban is a non-phenolic disinfectant.
It is bacteriostatic against Gram-positive organ-
isms in high dilutions but is less effective against
Gram-negative organisms and some fungi. It is
used in soaps, usually in a concentration of 2%,
for similar purposes to hexachlorophane, and has
been applied in solutions, powders. and ointments
for the control of skin infections.

A review of antimicrobial agents, including triclocarban,
used in cosmetics.— [. R. Gucklhorn, Mfg Chem.. 1970,
4] (Feb.), 30.

Proprietary Preparations

Cutisan (Martindale Pharmaceuticals, UK. Farillon,
UK). Triclocarban, available as Ointmeat containing 2%,
as Powder containing 1%; and as Solution containing
1%. For infected skin conditions. leg ulcers, and burns.
(Also available as Cutisan in £r.).

TCC (Monsanio. UK). A brand of triclocarban

Other Proprietary Names

Arg.—Ungel; Belg. —Solubacter; Fr.—Nabacter, Septi-
von-Lavril, Solubacter.

A preparation containing triclocarban was also formerly

marketed in Great Britain under the proprietary name
Crinagen (Pharmax).

2287z

Triclosan. Cloxifenol; CH 3565. 5-Chloro-2-
(2.4-dichlorophenoxy)phenol.
C,;H,Ct;0,=289.5.

CAS — 3380-34-3.

A white to off-white crystalline powder or soft
agglomerates with a slightly aromatic odour.
M.p. 55° to 57°.Practically insoluble in water;
very soluble in most organic solvents: soluble [ in
3 of 4% sodium hydroxide solution. Protect from
light.

Adverse Effects. Contact dermatitis has occa-
sionally been reported.

From studies on the percutaneous absorption of triclosan
in rats, it was calculated that the absorbed dose from a
shampoo preparation (0.05% triclosan) in a woman
would be about 4.8 ug per kg bodv-weight and from an
acrosol (0.1% triclosan) 24.9 ug per kg. These doses
were considered to have no effect in humans.— J. G.
Black and D. Howes, J. Soc. cosmer. Chem.. 1975, 26,
205.

Uses. Triclosan is bacteriostatic against Gram-
positive and most Gram-negative organisms. [t
has little activity against Pseudomonas spp..
yeasts, or fungi. [t is used in surgical scrubs,
soaps. and deodorants in concentrations of 0.0§
o 2%.

Review of properties and microbiologicai actvity.— T
E. Funa and A. G. Schenkei. Soap chem Spec.. 196§,
44 (Jan) 47,

Handwashing for 2 minutes with soap containing tri-
closan 0.75% was less effective 1n removing skin bacteria
han washing with soap containing hexachlorornane 7.

ot s

5 mmtiaen

gy

e R EE R . PP

~Fraa



"ORMULARY

‘otatory, but the angle of rotation in a
yme Oil is not less than 1.4950 and not

mme Oil with 10 ml. of hot water, and
1\ moistaned filter: not even a transient
te upon the addition of 1 drop of ferrie

Oil into a cassia flask, add 75 ml, of
: tightly, shake the mixture thoroughly,
cient potassium hydroxide T.S. to raise
2 uated portion of the neck of the
me clear, adjust it to the temperature
volume of the residual liquid. This
1e presence of not less than 40 per cent,

in tight, light-resistant containers.

y 1'/: minims). ,

)_(Hl
CH, Mol. wt. 150.22

tals, often large, or as a white, erystal-
-like odor and a pungent taste, ryIt is

nsity than water, but when liquefied by -

o] solution is neutral to litmus,

about 1000 ml. of water, in 1 ml. of
f ether, and in about 2 ml. of olive oil.
1 or volatile oils.

1 weight of camphor or menthol: the

1in 1 ml. of glacial acetic acid, and add

f nitric acid: the liquid shows a deep

flected light.

tube in a water bath with 5 ml. of a 10
a clear, colorless, or pale red solution

n standing, without the separation of

‘ew drops of chloroform to this solution

t color is produced.

18151", but when melted remains liquid

)i,

S L PR

v S

00
7

/\—~ ’//’\
RMULARY ) R 613

7
[fHE NATIONAL FO

—_—
Non-volatile residue—Volatilize about 2 Gm. of Thymol, accurately weighed, on a

water bath, and dry at 100° to constant weight: not more than 0.05 per cent of

residue remains. Lo . . .
Packaging and storage—Preserve Thymol in tight, light-resistant containers.

CaTeGorRY—Antifungal; antibacterial; anthelmintic.
UsuaL posE—Anthelmintic, 2 Gm. (approximately 30 grains) divided
into three doses.

Thymol Iodide

THYMOL IODIDE

Thymol Iodide is a mixture of iodine derivatives of thymol, princi-
pally dithymol diiodide [C¢H:(CH,)(OI)(C;H1)-1,3,4);, containing,
when dried over sulfuric acid for 4 hours, not less than 43 per cent of 1.

Description—Thymol Todide occurs as a reddish brown or reddish yellow, bulky
with a very slight, aromatic odor. It is affected by light. -
olubility—Thymol lodide is freely soluble in chloroform, in ether, in collodion,
and in fixed and volatile oils, usually leaving a alight residue. It is alightly soluble
in aleohol. Thymol Iodide is insoluble in water and in glycerin, and in cold and
in hot solutions of the fixed alkali hydroxides.

Identification—Heat about 100 mg. of Thymol Iodide with 2 ml. of sulfuric acid: it
decomposes with the separation of iodine.

Loss on drying—Dry Thymol Iodide over sulfuric acid for 4 hours: it loses not more
than 2 per cent of its weight 690,

Residue on ignition—Thymol fodiﬁe yields not more than 1.5 per cent of residue on
ignition, page 711.

Soluble halides—Digest 100 mg. of Thymol Todide with 50 mi. of warm water for
10 minutes, filter, cool, and add 5 drops of diluted nitric acid and 1 ml. of silver
nitrate T.S.: any turi)idity produced is not greater than that in a control test
containing 2 mg. of potassium iodide.

Alkalinity—Shake 500 mg. of Thymol Iodide with 10 ml. of water, and filter the mix-
ture: the filtrate is not alkaline to litmus.

Iodine—Shake 500 mg. of Thymol Iodide with 10 ml. of water, filter the mixture, and
add a few drope of starch T'.S.: no blue color is produced.

Assay—Mix thoroughly about 250 mg. of Thimol Iodide, previously dried over sul-
furie acid for 4 hours and accurately weighed, with about 3 Gm. of anhydrous
potassium carbonate. Place the mixture in a platinum erucible, cover with about
1 Gm. of anhydrous potassium carbonate, and heat moderately, gradually in-
creasing the heat but not exceeding a dull redness, until the mass is completely
carbonized. Extract the residue with boiling water until the last washing, after
acidification with diluted nitric acid, produces no opalescence with silver nitrate
T.S. Heat the combined washings, which measure about 150 ml., on a water
bath, and add a solution of potassium permanganate (1 in 20) in small portions,
until the hot liquid remains pink. Add just enough aleohol to remove the pink
tint, cool to room temperature, dilute to exactly 200 ml., mix well, and filter
through a dry filter, rejecting the first 50 ml. of filtrate. To exactly 100 ml. of the
subsequent clear filtrate, add about 1 Gm. of potassium iodide (free from iodate)
and an excess of diluted sulfuric acid, and titrate the liberated iodine with 0.1 ¥
sodium thiosulfate, adding starch T.S. near the end of the titration. Each ml
of 0.1 N sodium thiosulfate is equivalent to 2.115 mg. of L.

Packaging and storage—Preserve Thymol Iodide in tight, light-resistant containers.

CaTeGORY—Antifungal; anti-infective.




. MSDS Material Safety Data Sheet
- Professional Compounding Centers of America
9901 South Wilcrest, Houston Texas 77099 1-800-331-2498

N 24 Hour Chemtrec Phone 1-800-424-9300
------------------ IDENTIFICATION --==-----=--o--mmoo-
PRODUCT #: 30-1240 NAME: THYMOL IODIDE
CAS #: 552-22-7

—————————————————— HEALTH HAZARD DATA ---------=-=--=--

ACUTE EFFECTS
MAY BE HARMFUL BY INHALATION, INGESTION, OR SKIN ABSORPTION.

MAY CAUSE IRRITATION.
THE TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY

INVESTIGATED.

FIRST AID
IF SWALLOWED, WASH OUT MOUTH WITH WATER
PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN.
IN CASE OF SKIN CONTACT, FLUSH WITH COPIOUS AMOUNTS OF WATER
FOR AT LEAST 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND

SHOES. CALL A PHYSICIAN.
IF INHALED, REMOVE TO FRESH AIR. IF BREATHING BECOMES DIFFICULT,

CALL A PHYSICIAN.
IN CASE OF CONTACT WITH EYES, FLUSH WITH COPIOUS AMOUNTS OF WATER

FOR AT LEAST 15 MINUTES. ASSURE ADEQUATE FLUSHING BY SEPARATING
THE EYELIDS WITH FINGERS. CALL A PHYSICIAN.

e PHYSICAL DATA ------------=-=—=-
APPEARANCE AND ODOR: POWDER

------------ FIRE AND EXPLOSION HAZARD DATA -----------

EXTINGUISHING MEDIA

WATER SPRAY.
CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM,

SPECIAL FIREFIGHTING PROCEDURES
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO

PREVENT CONTACT WITH SKIN AND EYES.

UNUSUAL FIRE AND BEXPLOSIONS HAZARDS
EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

------------------- REACTIVITY DATA ---------=---=-=~=-=~

STABILITY
STABLE.
it

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
CAKBON MONOXIDE, CARBON DIOXIDE

HAZARDOUS POLYMERIZATION WILL NOT OCCUR.
--------------- SPILL OR LEAK PROCEDURES ----=----=-=----
30-1240 Page 1 CUS 00999



STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
WEAR PROTECTIVE EQUIPMENT.
S SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.
£ » AVOID RAISING DUST.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

WASTE DISPOSAL METHOD
DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IN A
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUEBER.
OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS.

--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE ---
WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT
GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING.
MECHANICAL EXHAUST REQUIRED.
CAUTION:
AVOID CONTACT AND INHALATION.

THE ABOVE INFORMATION ON THIS MSDS WAS OBTAINED FROM
CURRENT AND REPUTABLE SOURCES. HOWEVER THE DATA IS

PROVIDED WITHOUT WARRANTY, EXPRESSED OR IMPLIED,

REGARDLESS OF ITS CORRECTNESS OR ACCURACY. IT IS THE USER'S
RESPONSIBILITY BOTH TO DETERMINE SAFE CONDITIONS FOR USE

OF THIS PRODUCT AND TO ASSUME LIABILITY FOR LOSS, INJURY,
DAMAGE OR EXPENSE RESULTING FROM IMPROPER USE OF THIS
PRODUCT .

30-1240 Page 2 (LAST PAGE) CUS 00999



A. INGREDIENT NAME:
TINIDAZOLE

B. Chemical Name:
1-(2-ethylsuphonylethyl)-2-methyl-5-nitroimidazole
C. Common Name:
Fasigin
D. Chemical grade or description of the strength, quality, and purity of
the ingredient:

Assay: 99.36% dry basis

E. Information about how the ingredient is supplied:

An almost white or pale yellow, crystalline powder, odorless.

F. Information about recognition of the substance in foreign
pharmacopeias:

British Pharmacopeia 1993

G. Bibliography of available safety and efficacy data including peer
reviewed medical literature:

Ripa, T. The plasma half-life was about 13 hours. Chemotheraapy, Basle, 1977; 14:
1084.

Jokipii, A. M. M Concentrations in the CSF. J antimicrob. Chemother., 1977, 3: 239.

Sawyer, P. R. A review of tinidazole in the treatment of trichomoniasis, amoebiasis, and
giardiasis. Drugs, 1976; 11: 423.

Wiist, J. Figures achieved with metronidazole and ornidazole. Antimicrob, Ag
Chemother. 1977, 11: 631.



'y
J

Wise, R. The median minimum inhibitory concentration of tinidazole against Bacteroides.
Chemotherapy, Basle, 1977, 23: 19.

Klastersky, J. The activities of clindamycin, tinidazole, an doxycycline in vitro.
Antimicrob. Ag. Chemother., 1977, 12: 563,

Bakshi, J. S. Amoebiasis. Drugs, 1978; 15(Suppl): 1, 33.

Apte, V. V. and Packard, R. S. Excellent response was achieved in patients with
trichomonal vaginitis. Drugs, 1978; 15(Suppl 1): 43.

Welch, J. S. A single doe of tinidazole was as effective as the longer regimen. MedJ
Aust., 1978; 1: 469.

Levi, G. C. A cure-rate in patients with giardiasis treated with tinidazole. Am J trop Med.
Hyg. 1977, 26: 564.

Anjaneyulu, R. Trichomoniasis. J int. med Res., 1977, 5: 438.

H. Information about dosage forms used:

Capsules

I. Information about strength:
150mg twice a day

J. Information about route of administration:
Orally

K. Stability data:

Manufacture Date: June 1997
Expiration Date:  June 2002
Store in a well-closed container, protected from light.

L. Formulations:

Page -2-



M. Miscellaneous Information:

Page -3-
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ANALYSIS CERTIFICATE ... NO..3203 ——

Your Ord. No.

- 8th October 1997
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MATEmAL

-TINIDAZOLE_

Jp 12

Empirical formula

Molecular weight

Odor

Taste

Melting point .

Boiling Eange

Solubility

pH . .

Titer (Assay)

_characteristic odour

126.1°C : e

99.36% dry basis

— T

Other requirements, notes

MANUF. DATE

-EXPIRY‘DATE-;

‘ Related subst

Bulk density

‘ JUNE 1997
. JUNE_2002

ances

Light absorption .. .

Loss on drying ... 0.2565%

Residue on ignition 0.046%

(073 1o T 1« 1= T UO OO OO

Sulfate

»
Heavy metals __ max. 10 ppm

 positive.

Identification::

by TLC
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QUALITY CONTROL REPORT

CHEMICAL NAME.:TINIDAZOLE

MANUFACTURE LOT NO.:77405

SPECIFICATION TEST STANDARD.:USP__/BP__/MERCK__/NF__ /MART._/CO.SPECS.__.

1) DESCRIPTION. :

PALE YELLOW FINE CRYSTALLINE POWDER;

PHYSICAL TEST

2) SOLUBILITY.:

SPARINGLY SOLUBLE IN WATER AND IN ALCOHOL;

3)MELTING POINT.:

MELTS AT ABOUT 126-127 degree.

4) SPECIFIC GRAVITY.:

5) IDENTIFICATION. :

A)COMPLIES (A) AS PER IR SPECTRUM CO.SPECS.

PASSES.:

COMMENTS. :

ANALYST SIGNATURE.:

ODORLESS.

SOLUBLE IN DILUTE ACIDS.

FAILS.:

DATE. :

PREPACK TEST.:

RETEST. :

DATE. :

DATE. :

INITIAL.:

INITIAL.:
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PRODUCT #: T3021 NAME: TINIDAZOLE
CAS # 19387-91-8
MF: C8H13N304S
SYNONYMS
BIOSHIK * CP 12574 * 1-(2-(ETHYLSULFONYL)-ETHYL)-2-METHYL-5-
NITROIMIDAZOLE * FASIGIN * FASIGYN * 1H-IMIDAZOLE, 1-(2-
(ETHYLSULFONYL)ETHYL)-2-METHYL-5-NITRO- * PLETIL * SIMPLOTAN *
SORQUETAN * TINIDAZOL * TINIDAZOLE * TRICOLAM * TRIMONASE *
TOXICITY HAZARDS
RTECS NO: NI6255000
IMIDAZOLE, 1-(2-(ETHYLSULFONYL)ETHYL)-2-METHYL-5-NITRO-
TOXICITY DATA

ORL-RAT LD50:2710 MG/KG IYKEDH 11,811,80
[PR-RAT LD50:2720 MG/KG IYKEDH 11,811,80
SCU-RAT LD50:3000 MG/KG I'YKEDH 11,811,80
IVN-RAT LD50:>250 MG/KG YKYUAG6 32,204,81
ORL-MUS LD50:3200 MG/KG JMCMAR 21,781,78
[PR-MUS LD50:2730 MG/KG IYKEDH 11,811,80
SCU-MUS LD50:3940 MG/KG IYKEDH 11,811,80
IVN-MUS LD50:>250 MG/KG YKYUA®6 32,204,81
TARGET ORGAN DATA
BEHAVIORAL (SOMNOLENCE)

BEHAVIORAL (CONVULSIONS OR EFFECT ON SEIZURE THRESHOLD)

LUNGS, THORAX OR RESPIRATION (CYANOSIS)

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES
(RTECS)

DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE
INFORMATION.

HEALTH HAZARD DATA ---emmmeemmmmem-
ACUTE EFFECTS

HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN.

EXPOSURE CAN CAUSE:

GASTROINTESTINAL DISTURBANCES

NAUSEA, HEADACHE AND VOMITING

URTICARIA, FLUSHING, PRURITUS, DYSURIA, CYSTITIS, DRYNESS OF THE
MOUTH,

DIZZINESS, VERTIGO, AND VERY RARELY, INCOORDINATION AND ATAXIA,

A METALLIC, SHARP, UNPLEASANT TASTE, FURRY TONGUE, GLOSSITIS,
AND STOMATITIS.
EXPOSURE TO AND/OR CONSUMPTION OF ALCOHOL
MAY INCREASE TOXIC EFFECTS.
CHRONIC EFFECTS
POSSIBLE CARCINOGEN.



Ea POSSIBLE MUTAGEN.
FIRST AID
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS
CONSCIOUS.
CALL A PHYSICIAN.
IN CASE OF SKIN CONTACT, FLUSH WITH COPIOUS AMOUNTS OF WATER

FOR AT LEAST 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND

SHOES. CALL A PHYSICIAN.

IF INHALED, REMOVE TO FRESH AIR. IF BREATHING BECOMES DIFFICULT,
CALL A PHYSICIAN.

IN CASE OF CONTACT WITH EYES, FLUSH WITH COPIOUS AMOUNTS OF WATER

FOR AT LEAST 15 MINUTES. ASSURE ADEQUATE FLUSHING BY SEPARATING

THE EYELIDS WITH FINGERS. CALL A PHYSICIAN.
PHYSICAL DATA
MELTING PT: 127-128'C
SOLUBILITY: CHLOROFORM-SOLUBLE
APPEARANCE AND ODOR
— SOLID.
------------ FIRE AND EXPLOSION HAZARD DATA -----------
EXTINGUISHING MEDIA
CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.
SPECIAL FIREFIGHTING PROCEDURES
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING
TO
PREVENT CONTACT WITH SKIN AND EYES.
REACTIVITY DATA

STABILITY

STABLE.
HAZARDQUS COMBUSTION OR DECOMPOSITION PRODUCTS

THERMAL DECOMPOSITION MAY PRODUCE CARBON MONOXIDE, CARBON
DIOXIDE,

AND NITROGEN OXIDES.
HAZARDOUS POLYMERIZATION

WILL NOT OCCUR.

--------------- SPILL OR LEAK PROCEDURES -------------~

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED

WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY

RUBBER GLOVES.
I SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.
AVOID RAISING DUST.



VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS
COMPLETE.
WASTE DISPOSAL METHOD

DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN

IN A
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.

OBSERVE ALL FEDERAL, STATE, AND LOCAL LAWS.
--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE ---
NIOSH/MSHA-APPROVED RESPIRATOR.
USE ONLY IN A CHEMICAL FUME HOOD.
COMPATIBLE CHEMICAL-RESISTANT GLOVES.
CHEMICAL SAFETY GOGGLES.
HARMFUL BY INHALATION, IN CONTACT WITH SKIN AND IF SWALLOWED.

POSSIBLE RISK OF IRREVERSIBLE EFFECTS.

WEAR SUITABLE PROTECTIVE CLOTHING.

DO NOT BREATHE DUST.

POSSIBLE CARCINOGEN.

POSSIBLE MUTAGEN.
THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT
PURPORT TO BE
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA ALDRICH SHALL
NOT BE
HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM
CONTACT WITH THE
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR
ADDITIONAL
TERMS AND CONDITIONS OF SALE
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19387-91-8

CeH,;N,0,8 247.3

Definition Ti%c%ﬂﬁgﬂnm&%jnd
not more than 101.0% of 1-(2-ethyisulphonylethyl)-2-
methyl-5-nitroimidazole, C4H,;N,0,5; calculated with
reference to the dried substance.

Characteristics A.E__almost white or pale yellow,
crystalline powder; practcally insoluble in warer; soluble

in acetone and in dichloromethane; sparingly soluble in
methanol.

Identification /denrification test C may be omitted if
identificarion tests A, B, D and E are carmied out. Identifica-
tion rests B, D and E may be omitted if identification tests A
and C are carried out.

A. Melting point, 1257 1o 128°, Appendix V A, Method L.
B. Dissolve 10 mg in methanol and dilute to 100 ml with
the same solvent. Dilute | ml of the solution to 10 mi
with methanol. Examined between 220 nm and 350 nm,
Appendix II B, the solution shows an absorption maxi-
mum at 310 nm. The spectfic absorbance at the maximum
is 340 to 360.

C. Examine by infrared absorption spectrophotomerry,
Appendix II A, The absorption maxima in the spectrum
obtained with the substance being examined correspond
in position and reladve intensity to those in the spectrum
obtained with rinidazole EPCRS. Examine the substances
prepared as discs.

D. Examine the chromatograms obtained in the test for
Related substances. The principal spot in the chromato-
gram obtained with soludon (2) is similar in position and
size to the principal spot in the chromatogram obtained
with solution (3).

E. To about 10 mg add about 10 mg of zinc pouder,

0.3 ml of hydrochloric acid and 1 ml of warer. Heat in a
water bath for 5 minutes and cool. The solution yields
the reaction characteristc of primary aromatic amines,
Appendix VI.

Appearance of solution Dissolve 1.0 g in acetone and
dilute to 20 ml with the same solvent. The solution 1s
clear, Appendix IV A, and not more intensely coloured
than reference solution Y., Appendix IV B, Method II.

Related substances Examine by thin-laver chromato-
graphy, Appendix ITI A, using siica gel GF,g, as the
coating substance.

Solution (1) Dissolve 0.20 g of the substance being
examined in methanol with the aid of ultrasound and
dilute to 10 ml with the same solvent.

Solurion (2) Dilute | Tl of solution (1) to 10 mi with
methanol.

Solution (3) Dissolve 20 mg of rimidazole EPCRS in
methanol and dilute to 10 ml with the same solvent.
Solurion (4) Dilute | ml of solution 72} to 20 ml with
methanol.

Solution (5) Dilute 4 ml of solution (4) to 10 ml with
methanol.

Solution (6) Dissolve 10 mg of 2-methyi-5-nitroimidazole
(tinidazole impurity A) in methanol and dilute to 100 ml
with the same solvent.

Solution (7) Dissolve 10 mg of unidazole impurity B
EPCRS in methanol and dilute to 100 mi with the same
solvent.

Heat the plate at 110° for | hour and allow to cool.

Apply separately to the plate 10 pl of each solution.
Develop over a path of 15 cm using a mixture of 25
volumes of butan-1-ol and 75 volumes of ethyl acetate.
Allow the plate to dry in air and examine in wltravioler
light (254 nm).

Any spots corresponding to tinidazole impurity A and
to unidazole impurity B in the chromatogram obtained
with solution (1) are not more intense than the corres-
ponding spots in the chromatogram obtained with
solutions (6) and (7), respectively (0.5%).

Any other secondary spot in the chromatogram obtained
with solution (1) is not more intense than the spot in the
chromarogram obtained with solution (4) (0.5%) and at
most one such spot is more intense than the spot in the
chromatogram obtained with solution (5) (0.2%).

Heavy metals 1.0 g complies with limir test D for heaty
metals, Appendix VII (20 ppm). Prepare the standard
using 2 ml of lead standard solution (10 ppm Pb).

Loss on drying Not more than 0.5%, determinedon | g
by drying in an oven at 100° to 105°, Appendix [X D.

Sulphated ash Not more than 0.1% determined on | g,
Appendix IX A, Method II.

Assay Dissolve 0.15 g in 25 ml of anhydrous acetic acid.
Titrate with 0. 1M perchloric acid VS, determining the end
point potentiometrically, Appendix VIII B. Each ml of
0.1M perchloric acid VS is equivalent to 24.73 mg of
CgH,3N,0,S.

//\lStorage Store in a well-closed contrainer, protected from
ight.

Action and use Antiprotozoan; antibacterial.
1796

The impurities limited by the requirements of this
monograph include:

NO.
2-methyl-5-nitro- 1 H-imidazole A NH
(tinidazole impurity Al N L
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Y¥4 Metronidazole and some other Antiprotozoal Agents

suramin had differing toxicity. Storage in the tropics
probably also affected the po
Trans. R. Soc. trop. Med. Hyg.. 1964, 58, 413.

Adverse Effects. Suramin may cause nausea,
vomiting, abdominal pain, diarrhoea, urticaria,
collapse, paraesthesia, hyperaesthesia of the
hands and soles of the feet. peripheral neuritis,

~ “ever, skin rash. dermatitis, photophobia, lach-

ymation, ambivopia, and uveius. A serious effect
s albuminuria. with the passage of casts and
blood cells. Agranulocytosis and haemolytic anae-
mia are rare.

When used in onchocerciasis some of the effects
may represent an allergic reaction to the killed
filariae.

References: Second Report of a WHO Expert Commit-
tee on Onchocerciasis, Tech. Rep. Ser. Wid HIth Org.
No. 335, 1966.

Pregnancy and the meomste. Suramin had 1erstogenic
effects in mice.— H. Tuchmann-Duplessis and L.
Mercier-Parot, Cr. Séanc. Soc. Biol., 1973, 167, 1717,
per Trop. Dis. Bull., 1974, 71, 1107. A woman with
advanced trypanosomiasis was successfully treated with
suramin and melarsoprol, in addition to supportive ther-
apy. from the 20th week of pregnancy: she gave birth to
an apparently normal child.— M. N. Lowenthal, Med.
.:.”Zambia. 1971, 5 175, per Trop. Dis. Bull.. 1972, 69,

Precautions. It should not be used in the
presence of renai disease or adrenal insufficiency.

Absorption and Fate. Following intravenous injec-
tion, suramin becomes bound to plasma proteins
and a low concentration in plasma is maintained
for up to 3 months.

Uses. Suramin is used in the treatment of the
early stages of African trypanosomiasis, espe-
cially Trypanosoma rhodesiense infections, but as
it does not reach the cerebrospinal fluid it is
incffective in the advanced disease when the cen-
tral nervous system is affected.
Suramin is admunistered by intravenous injection.
To test the patient's tolerance, it is advisable to
begin treatment with an injection of 200 mg fol-
lowed, if well tolerated after 24 10 48 hours by a
~4ose of 20 mg per kg body-weight (up 10 1 g) on
ys 1, 3, 8 135, and 22. The urine should be
sted before each dose, and if protein is present
the dose should be reduced or administration
delayed.
Combined therapy with trvparsamide has been
used, particulariy for late 7. gambiense infection;
12 injections can be given intravenously at inter-
vals of 5 days. each containing suramin up to
10 mg per kg bodv-weight (max. of 500 mg) and
tryparsamide up to 30 mg per kg (max. of 1.5 g),
as a 20% solution prepared immediately before
use. Two or 3 such courses have been given at
intervals of | month. Suramin is more commonly
used in conjunction with melarsoprol.
Suramin has also been used in the prophylaxis of
trypanosomiasis. in a dose of 1 g to provide
protection for up to 3 months, but it may mask
latent infections. As with pentamidine, it is
importart to detect more advanced infections and
to treat these with melarsoprol.
Suramin is also effective in clearing the adult
filariae of onchocerciasis but has only a limited
action on microfilariae. The usual dose is | g
(after an initizl test dose) weekly for 5 or 6
weeks. Diethvicarbamazine is active on the
microfilariae ancé the 2 drugs are sometimes used
in conjunction.
Onchocerciasis. Less ocular delerioration was obse:
in a group of patients with onchocerciasis who had been
treated 14 to 15 vears earlier with a single full course of
suramin 4.2 g, than was seen in a similar untreated
group.— F. H. Budden, Trans. R. Soc. rtrop. Med.
Hyg., 1976, 70. 484 The incidence of optic atrophy
increased from 1 in 25 to S in 25 three years after
patients had been treated with suramin 5.2 (tota

— E. Nnochiri,

Br. J. Ophthal., 1978, 62, 427: B. Thylefors, Bull. Wid
Hith Org., 1978, 56, 63.
Further references: B. O. L. Duke er al.. Tropenmed.
Parasit., 1976, 27, 133; ). Anderson ef al.. Tropenmed.
Parasit., 1976, 27. 263; 1. Anderson et al.. Tropenmed.
Parasit., 1976, 27, 279.

Trypanosomiasis. Sec Report of a Joint WHO Expert
Committee and FAO Expernt Consultation, Tech. Rep.
Ser. Wid Hith Org. No. 635. 1979.

Preparations

Seramin Injection (B.P.C. 1973). A sterile solution of
suramin in Water for Injections, prepared by dissoiving,
immediately before use, the sterile contents of a sealed
container in the requisite amount of Water for Injec-
tions. Store the sealed container in a cool place. Protect
from light.

Proprietary Names
Germanin (Bayer, Ger.); Moranyl (Specia, Fr.).

4798-p

Teclozan. Win 13,146. NA"-p-Phenyl-
enedimethylenebis(2,2-dichloro-N-(2-ethoxyethyl)acet-
amide].

CaoH3CIN,0,~=502.3.

CAS — 5560-78-1.

White crystals. M.p. about 142°. Slightly soluble in
water.

Adverse Effects. Headache, nausca, vomiting, diarrhoea,
and constipation have been reported, but teclozan is
generally well tolerated.

Uses. Teclozan is used in the treatment of intestinal
amocbiasis. About 20% of a dose is stated to be
absorbed and to be rapidly excreted. The usual dose is
100 mg thrice daily for 5 days, or 500 mg daily, in
divided doses, for 3 days.

Of 51 patients with chronic intestinal amoebiasis given
teclozan 750 mg daily in divided doses after meals for 2
days, 43 were reported to be cured; a further S patients
responded to & second course of treatment with teclozan.
The drug was well tolcrated. — D. Huggins, Anais Esc.
nac. Saude publ. Med. trop., 1971, 5, 29, per Trop. Dis.
Bull., 1972, 69, 199.

Of 30 patients with mild amoebiasis, 25 were reported
cured after receiving teclozan 100 mg thrice daily for §
days; 2 patients required a2 second course of treatment
and ) remained resistant to teclozan. Two patients deve-
loped diarrhoez during treatment which was otherwise
well tolerated.— A. Arcilla-Latonio er al., J. Philipp.
med. Ass., 1972, 48, 137, per Trop. Dis. Bull., 1973,
70, 345.

A cure-rate of 92.8% (a1 4 weeks) was achieved in 28
boys with chronic amoebiasis given teclozan 100 mg
thrice daily for 5 days— A. Z. El-Abdin er al. J.
Egypt. med. Ass., 1973, 56. 174, per Trop. Dis. Bull.,
1974, 71, 1028.

Cure in 56 of 60 patients with intestinal amoebiasis
after treatment with teciozan 1.5 g in 3 divided doses in
2; hours.— P. Fernandes e/ al., Folha med. 1974, 69,
293.

Cure in 26 of 27 children, aged | to 5 years, with
amoebiasis (usually chronic) after treatment with teclo-
zan 750 mg in 3 divided doses in 24 hours.— H. F.
Bezerra er al., Revia bras. Med., 1977, 34, Suppl
(Aug.), 50.

Proprietary Names
Falmonox (Winthrop, Arg.; Winthrop, USA}.

4799-s

Tinida epT3574. 1-[2-
sulphonyl)ethyl]-2-methyl-5-nitroimidazole.

CsH|3N;0,5=2473.

CAS — 19387-91-8.

Colourless crystals. M.p. about 127°.

Adverse Effects and Precautions. As for
ronidazole, p.968.

Met-

The biological half-life of tinidazole was 12,7 hours
after administration of 150 mg as a single dosc anc
when administered twice daily for 7 days to 7 voiun-
teers. The maximum serum concentration was 8.91 ug
per mi.— P. G. Welling and A. M. Monro, Arznein:-
tel-Forsch., 1972, 22, 2128, See also B. A. Wood anc
A. M. Monro, Br. J. vener. Dis., 1975, 51. 51, pe:
Abstr. Hyg.. 1975, 50, 382.

The peak serum concentrations of tinidazole in 4 volurn-
teers 6 to 11 hours after a single dose of 2 g wers
between 20 and 40 ug per ml, and 48 hours after inges.
tion the serum concentration was still above the minima.
trichomonacidal concentration for most of the 8 strains
of Trichomonas vaginalis examined.— A. Forsgren anc
J. Wallin, 8r. J. vener. Dis., 1974, 50, 146 and 148, pe:
Abstr. Hyg., 1974, 49, 593.

* In 6 gynaecological patients given a single dose of tini-

dazole 2 g peak serum concentrations were 32 10 52 ug
per ml 3 to 6 hours after the dose, and 18 to 35 ug per
ml 8.5 to 15 hours after the dose. Concentrations in
saliva, vaginal secretions, peritoneal fluid, and various
tissue homogenates were broadly comparable with those
in serum. The plasma half-life was about 13 hours.— T.

Ripa er al., Chemotherapy, Basle, 1977, 23, 227, pe:
nl. p —Absir., 1977, 14, 1084.

In 4 healthy subjects given tinidazole 2 g concentration:
in the CSF 90 minutes later (17 10 39 pg per ml) were

B8% of those in serum— A. M. M. Jokipii er al.. /
antimicrob. Chemother., 1977, 3 239.

Uses. Tinidazole which is a nitroimidazole like
metronidazole has antiprotozoal activity and i3
cffective against Trichomonas vaginalis, Entam-

oeba histolytica, and Giardia lamblia. 1t is also
active against anaerobic bacteria.

In trichomoniasis it is %iveg by mouth in a dose
of 150 mg twice daily for 7 days or as a single
m‘!zg—to both men and women. It has beer
given Tii Sifilar doses in the treatment of giar-
diasis.

In amoebiasis doses of 2 g once daily for 3 days
arc commonly used.

A review of tinidazole in the treatment of 1tr-
che iasis. amoebiasis, and giardiasis.— P. R. Sawye-
et al., Drugs, 1976, 11, 423. —_—
Proceedings of a symposium on the use of tinidazole :=
the treatment of amoebiasis, giardiasis, and 1~
chomoniasis.— 1978, 15, Suppl. 1, 1-60.

The following anaerobic bacteria were inhibited o
3.1 ug per mi of tinidazole and killed by 6.3 ug per m!
Bacteroides fragilis and melaninogenicus, Clostridium:
perfringens and other species of closiridia, Ewbacteriur:
Fusobacterium, Peptococcus, Peptosireplococcus, arnc
Veillonella spp. Propionibacierium acnes was relative:.
resistant. The same figures were achieved with me-
ronidazole and ornidazole.— J. Wist, Antimicrob. 47
Chemother., 1977, 1}, 631. ——

The median minimum inhibitory concentration of ur -
dazole against Bacteroides spp. was 0.12 ug per m.
compared with 0.25 ug per ml for metronidazole o
nimorazole. — R. Wise er al.. Chemorherapy, Basi:
1977, 23, 19. —

The activities of clindamycin, tinidazole, and doxyc:-
cline in vitro were compared against 376 anacrobic ba:-
teria. Clindamycin and tinidazole had MICs of 0.5 arc
3 ug per mi respectively against 90% of 200 strains of
Bacteroides fragilis. Tinidazole had an MIC of 12 o¢
per ml against 72 strains of the Clostridium spp. bu:
benzylpenicitlin and ampicillin were more active. Tin:-
dazole was generally less active than benzylpericillir.
ampicillin, cephalothin, carbenicillin, erythromyair.
chioramphenicol, tetracycline, and doxycycline agains:
20 strains of Bacieroides melaninogenicus, 54 of tn:
Fusobacterium spp., and 30 strains of anaerobic
Gram-positive cocci.— J. tersky er al., Antimicrot
Ag. Chemother., 1977, 772, 563.

Amoebiasis. In a series of controlled studies 436 patient:
with intestinal amoebiasis were treated with tinidazole
600 mg twice daily for 5 days or 2 g once daily for ?
days, or metronidazole 400 mg thrice daily for § davs o
2 g once daily for 3 days. Cure-rnies for tinidazole were
97.2% and 88.3% respectively in puatients passing tropho-
zoites and B1.2% and 93.4% in those passing cysts, con-
pared with 87.5% and 73.3%, and 84.2% and 47.3% fo-
metronidazole. A cure-rate of 96% was achieved in 3
patients with hepatic amoebiasis given tinidazole 2 :
once daily for 2 days, compared with 75.5% in 49 giver

)

metronidazole. A cure-rale of 88.3% was achieved in 92
patients with giardiasis given tinidazole in a mean dosz
of 61.8 mp per kg as a single dose, compared with
46.7% in 92 given metronidazole 56 mg per kg.— J. S
Bakshi er al.. Drugs, 1978, 15, Suppl. 1. 33.

dose) for ocular onchocerciasis. There was no change irf] Absorption and Fate. Tinidazole is absorbed {rom
the incidence (1 in 23) in 23 patients not givml/ ¢ gastro-intestinal tract.
_suramin— B. Thylefors and A. Rolland. Bull. WId pharmacokinétics of tmdazole and metronidazole in
= th Org.. 1979, 57479, man and in mice.— J. A. Tavlor et al.. Antimicrob. Ag
ef discussions of the treatment of onchocerciasis—  Chemother., 1969, 267.
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In 3 multicentre study in § countrics a cure-rate of 95%
was achieved in 502 patienis with amoebiasis given tini-
dazoic 2 g once daily (50 mg per kg body-weight for
children) for 2 or 3 days. An excellent response was
achieved in 60, and a good response in 17, of 82 with

“-¢paric amoebiasis. A cure-rate of 88% was achieved in

1 children with giardiasis %iven a single dose of about
.0 mg per kg. A cure-rate of 95 2% was achieved in 859
paucnu with trichomonal vaginitis gnven a single dose of
lg.— V. V. Apte and R. S. Packard, Drugs, 1978, /5,
Suppl. 1, 43.
Of 88 aboriginal children infected with Giardia lamblia
or Entamoeba histolytica 23 received a single dose of
tinidazole 1 to 1.5 g, 23 tinidazole | to 1.5 g daily for 3
dass. 23 metronidazole 200 mg twice daily for 5 days,
and 19 were left untreated. Both metronidazole and tini-
dazole successfully cleared the majority of G. lamblia
infections but E. histolytica infections were more effec-
tively treated with tinidazoie.(A single dose of tinidazole
was as effective as the longer regimen. No adverse reac-
tons occurred with either drug.— J. S. Welch er af.,
Med. J. Aust., 1978, 1, 469. " —
Further references: N. Islam and M. Hasan, Curr. ther.

Res., 1975, 17, 16}, J. N. Scragg et al., Archs Dis.
Childh.. 1976, 51, 38S.
Liver abscess. Tinidazole 57 mg per kg body-weight

daily for 5 days or 50 mg per kg daily for 3 days was
effective in the treatment of amoebic liver abscess in 23
of 25 children aged 3 months to 6 years.— J. N. Scra

and E. M. Proctor, Archs Dis. Childh., 1977, 52. 408.
Of 16 patients with hepatic amocbiasis {5 were cured
after reatment with timdazole 2 g as a single dose daily
for 3 10 6 days, compared with 12 of 15 given met-
ronidazole in the same dosage regimen for 4 to 10
days.— N. Islam and K. Hasan, Drugs, 1978, /J.
Suppi. 1, 26.

Further references.— H. A. Meyer, E. Afr. med. J.,

1974, 51, 923, per Trop. Dis. Bull, 1975, 72, 720; S.
N. Mathur er al., J. int. med. Res., 1977, 5, 429. M. A.
Quaden ef al., J. trop. Med. Hyg., 1978, 8/, 16.

Giardiasis. Cure in 35 of 38 children with giardiasis
after a single dose of tinidazole; 2 others were cured
after a second dose. Doses were: under | year, 500 mg;
7 vears, | g 12 years, 1.5 g.— S. Danzig and W. L. F.
Hatchuel (letter), S. Afr. med. J.. 1977, 52, 708, per
Trop. Dis. Bull., 1978, 75, 783.

#*™= cure-rate of 96.7% in patients with giardiasis treated

h tinidazole 150 mg twice daily for 7 days.— G. C.
yi et al gm J. trop. Med. Hyg., 1977, 26, 564, per
Trop. ull, 1978, 75, 648. %ee also S. Y. Salih
and R. E Abdaila, /. trop. Med. Hyg., 1977, 80, 11,
per Trop. Dis. Bull, 1977. 74, 131,
Cure of 53 of 55 patients with giardiasis given tinidaz-

See also under Amoebiasis, above.
Further refcrences: L. Jokipii and A. M. M. Jokipii, J.

infece. Dis.. 1979, 140, 984; M. B. Tadros, J. Egypr.
Soc, Parasit.. 1979, 9, 467, per Trop. Dis. Bull., 1980,
77, 125; A. Sabchareon er al., S.E. Asian J. trop. med.
publ. Hith, 1980, 11, 280, per Trop. Dis. Bull., 1981,

78, 161.

Prophylaxis in surgery. In a prolpectlve. randomised,
double-blind study of 6 months' duration involving 71
patients 2 g of tinidazole given before surgery prevented
wound infection after clective colonic surgery in 37 of
40 patients in comparison with 28 of 31 patients treated
with placebo.— P. S. Hunt er al., Med. J. Aust., 1979,
1, 107.

Postoperative infections occurred in 6 of 50 patients who
received 2 g of tinidazole 12 to 18 hours before
undergoing elective abdominal hysterectomy and 2 g 48
hours postoperatively; infections occurred in 28 50
similar control patients.— P. C. Appelbaum et al.,
Chemotherapy, Basle, 1980, 26, 145.

Further references: J. Adno and R. Cassel, . Afr. med.
J.. 1979, 56, 565 (gynaecological surgery); M. Karhunen
et al., Br. J. Obster. Gynaec., 1980, 87, 70 (hysterec-

xomy).
Tri iasis. Ti q] as a single dose pro-
dueed pamnologml cure in 47 of 50 patients with tri-

chomoniasis, compared with 32 of 50 given met-
ronidazolc.— R. Anjancyulu er al., J. int. med. Res.,
1977, 5, 438, ————

Further reports of the successful use of 2-g doses of
tinidazole in women.— H. T. M. Rao and D. R. She-
noy, J. int. med. Res., 1978, 6, 46; J. P. Ward, Med. J.
Aust., 1976, 2, 651; R. Jones and P. Enders, ibid., 1977,
2, 679; M. Massa et al., Boin chil. Parasit., 1976, 31,
46, per Trop. Dis. Bull. 1977, 74, 29).

Successful use in men of single |-g doses of tinidaz-
ole.— N. Kawamura, Br. J. vener. Dis. 1978, 54, 81,
per Abstr. Hyg., 1978, 53, 465.

Sec also under Amocbiasis, above.

Vaginitis. Administration of a single dose of tinidazole
2 g to 35 women with Gardnerella vaginalis (Haemoph-
ilus vaginalis) infection led to disappearance of the bac-
teria in 33; of the other 2 women the count was reduced
in one and a repeat treatment was successful in the
second. Two women relapsed after 1S 1o 20 days and
repeat treatment was successful. All the patients’ partn-
ers were given the same dose of tinidazole, and
abstinence from sexual intercourse was recommended for
at least 24 hours.— M. Bardi er al. (letter), Lancer,
1980, /, 1029.

See also under Trichomoniasis, above.

_Proprietary Names

ole 2 g as a single dose.— N. A, El Masry et al, Am. Ful in (Pfizer. lal); Fasigyn (Pfizer, Arg; Pfizer.
J. trop. Mfd HYS 1978. 27, 201, per Trop. Dis. Bull.( Austral.; Roerig, Belg.. Pfizer, Denm.; Pfizer, Nerh.;

1978. 75, 5

Pfizer, . Norw Pfizer, S.Afr.; Pfizer. Swed.; Pfizer,

Teclozan/Tryparsamide 985

Switz.); Fasliync {Pfizer, Fr.); Simplotan (Pfizer, Ger.);
Trichogin (Chiesi, l1al.); Tricolam (Pfizer, Spain).

6000-c

Tryparsamide (8.P. [968). Tryparsam.; Tryparsami-
dum; Glyphenarsine; Tryparsone. Sodium hydrogen 4-
(carbamoyimethylamino)phenylarsonate hemihydrate.
CyHpAsN,NaQ, 5 H,0=305.1,

CAS — 554-72-3 (anhydrous); 6159-29-1 (hemihydrate).
Pharmacopoeias. In Ind., Int., It., Mex., and Turk.

A colourless, odourfess, crystailine powder which is
slowly affected by light.
Seluble | in 1.5 of water, forming a neutral solution;
soluble 1 in 3500 of alcohol; practically insoluble in
chloroform and ether. A 4.62% solution is iso-osmotic
with serum. Aqueous solutions deteriorate on storage
and should be used immediately after preparation; solu-
tions for injection are prepared aseptically. Store in a
cool place in small airtight containers. Protect from
light.
Adverse Effects. Side-cffects include dizziness, tinnitus,
nauses, vommng. headache, fever, exfoliative dermatitis,
allergic reactions, and bradycardia immediately after an
!ll;‘):ctm Liver damage may also occur.

most serious toxic effect is upon the optic nerve:
Treatment shouid be discontinued immediately if visual
defects appear; though blindness may occur suddenly,
especially if optic injury is already present, visual
defects may not c apparent until a few weeks
after 2 course of treatment has heen completed.

Uses. Trypersamide is trypanocidal. Because it pene-
trates the cerebrospinal fluid it has been used in the
treatment of Afncan trypanosomiasis Wwith central
nervous system involvement plmcularly in Trypanosoma
gambiense infections. It has been given in doses of 30 to
60 mg per kg body-weight (up to maximum of 2g)
intravenously each week ?r 12 to {4 weeks. The trypan-
osomes may become resistant to iryparsamide. Because
of the risk of blindness, melarsoprol is now preferred.
For the use of tryparsamide in conjunction with
suramin, sce p.984.

Tryparsamide Injection (B.P. 1968). Tryparsam. I[nj. A
stertle solution in Water for Injections, prepared by dis-
swiving, immediately before use, the sterile contents of a

sealed in the requisite amount of Water for

Injections.
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Database: Medline <1995 to February 1998>
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Unique Identifier
96415043

Authors
Salo JP. Salomies H.

Title

High performance thin layer chromatographic analysis of
hydrolyzed tinidazole solutions. II. Hydrolysis kinetics of
tinidazole.

Source

Journal of Pharmaceutical & Biomedical Analysis.
14 (8-10) :1267-70, 1996 Jun.

Abstract
In a citrate-borate-phosphate buffer, 5 mM tinidazole
solutions exhibited maximum stability stability around pH
4.0-5.0. The hydrolysis of tinidazole was mostly a
first-order reaction. At pH 10.0 and 60-80 degrees C,
tinidazole had an activation energy of 122 kJ mol-1 for
hydrolysis. It was postulated that tinidazole decomposes by
different mechanisms under basic and neutral/acidic
conditions.

<2>

Unique Identifier
96415042

Authors
Salo JP. Salomies H.

Title
High performance thin layer chromatographic analysis of
hydrolyzed tinidazole solutions. I. Development and
validation method.

Source
Journal of Pharmaceutical & Biomedical Analysis.
14 (8-10) :1261-6, 1896 Jun.

Abstract

A stability-indicating high performance thin layer
chromatography method for analyzing hydrolyzed tinidazole
solutions using silica gel plates was developed and
validated. The mobile phase used was methanol-diethyl
ether-chloroform (1:9:3, v/v/v) allowing small changes in
its composition. Detect.on was at 314 mm. Rf values being
0.1-0.4, baseline resolution was achieved for tinidazole
and the hydrolysis products. The analytes were stable on
the sorbent and could be precisely and accurately measured
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in the range 20-170 ng per band.
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Treatment of non-invasive amoebiasis. A comparison between
tinidazole alone and in combination with diloxanide furoate

PeHROLOV PEHRSON AND ELIAS BENGTSSON
Dept. of Infectious Diseases, Karolinska Institute, Roslagstull Hospital, Box 5651, S-114 89 Stockholm, Sweden

Summary
Tinidazole (40 mg/kg body-weight in one daily dose for five days) and tinidazole (same dose) plus
diloxanide furoate (20 mg/kg body-weight divided into three daily doses for 10 days) were compared
as treatments for amoebiasis. The parasitic cure rates were 44 and 91% respectively. We cannot,
therefore, recommend tinidazole alone in this dosage as a treatment for non-invasive amoebiasis.

Introduction
Tinidazole (Fasigyn) has recently been widely used
as an alternative to metronidazole for the treatment of
infections with Entamoeba histolytica. In a previous
study (PEHRSON, 1982), tinidazole was given to a
series of patients with chronic intestinal or asymp-

#™matic amoebiasis. When checked by at least three

ra

©l specimens taken on different days, one month
aiter treatment, we found a parasitic cure rate (p.c.r.)
of 0% (0/14). This should be compared with the
results obtained in other studies, showing a cure rate
of 77 to 96% (MISRA & LAIQ, 1974; PRAKASH ef al.,
1974; JosHl & SHAH, 1975; BAKSHI er al., 1978),
using the same dosage schedule but mainly in cases of
acute intestinal amoebiasis.

To investigate the reasons for the unsatisfactory
response we obtained, which could be due to too low a
dose or to a low efficiency of tinidazole in the gut
lumen, we carried out a new trial with a higher daily
dose of tinidazole and compared the effect of this
higher dose with that following treatment with
tinidazole and diloxanide furoate (Furamide) in com-
bination. This latter was found to be an effective
intraluminal amoebicide (WOODRUFF & BELL, 1960,
1967; WOLFE, 1973), whose mode of action upon the
amoeba is unknown. We omitted Furamide as a single
regimen, because it is considered to be ineffecuve
against invasive amoebiasis and there is always a risk
of developing an invasive form of the disease if
zymodeme differentiation of strains of Entamoeba
histolytica is not performed routinely (SARGEAUNT &
WILLIAMS, 1978; SARGEAUNT e al., 1982).

Materials and Methods

During the period of the study, 41 patients were
diagnosed as suffering from amoebiasis. All of them were
supposed to have contracted their infections abroad, as
amoebiasis is not considered to be endemic in Sweden. No
cases of acute, dvsenteric amoebiasis or diagnosed or
suspected cases of Liver abscess were included. The patients
had not received any anti-amoebic drug during the previous
“ear. Nine of the patients had a concomitant infection with
niardia lamblia, two with Shigella flexneri, two with Campy-
lobacter jejuni, one with Salmonella paratyphi A, one with
Hymenolepts nana, one with Ascaris lumbricoides and one with
Trichuns trichivra.

In 3 predetermined, random order, the patients were
allocated to two groups, 18 being treated with tinidazole
slone and 23 wath the combination. All were hospital
in-patients aad kept under supervision during treatment.

Dosage schedules
(1) unidazole 40 mg'kg body-weight in one daily dose for five

days;
(2) unidazole as above plus diloxanide furoate 20 mg’kg
body-weight divided into three daily doses for 10 days.

Approximately one month after the treatment was com-
pleted, checks were made, including the examination of at
least three stool specimens taken on different days. One of
these was examined by direct microscopy of freshly passed,
loose facces induced by a 50% magnesium sulphate purgative
and the other normally passed specimens were examined
by the formol-ether-concentration technique described by
RipLEY & HAwGoOD (1956). Failure was defined as the
persistence of amoebic trophozoites or cysts in any of these
specimens.

Those in whom the treatment with tinidazole failed were
later treated with the combination of tinidazole and dilox-
anide furoate and those in whom the combination failed were
trouéed with metronidazole 40 mg/’kg body-weight daily for
10 days.

Results

Data on the participants and the results of the
checks one month after treatment are shown in Table
1. In no case were the side effects severe enought to
cause cessation of treatment. Statistical analysis was
made, using the chi-square test, and showed a
significant difference between the two groups on the
1%-level (two-tailed test) and in favour of the
combination. No differences could be found berween
the response of Swedes and that of the immigrants, or
between those infected on different continents (Asia,
Africa, South America). The presence of other
parasites did not seem to affect the outcome of the
treatment.

Discussion

Our results with tinidazole alone (44% p.c.r.), in
treating non-dysenteric amoebiasis, are unsatisfactory
and differ very much from those obtained in previous-
lv published studies by different authors, using the
same dosage schedules (77 1o 96% p.c.r.) (ISLAM &
Hasax, 1975; APTE & PACKARD, 1978) or lower
(MiIsrRA & LAIQ, 1974; PRAKASH ef al., 1974; JosHI &
SHAH, 1975; BAKASHI et al., 1978). The patients in
these studies were, however, mainly cases of acute
amoebic dysentery, a factor which may have in-
fluenced the results.

A weak amoebicidal effect of the nitroimidazoles on
the cyst stage of E. Ristolynica was observed by
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Table —Some characteristics and treatment results of 4] patieats with non-invasive amoebiasis

Median age Patients with Swedes v. Parasite- Parasite

(age range) symptoms v. other free at cure
Treatment No. years asymptomatics  nationalities check rate
Tinidazole
Omgkg x 1 +V 18 28 (9-68) 11:7 8:10 8 4%
Tinidazole 40 mgkg x |
x V + diloxanide 23 26 (6-68) 15:8 11:12 21 92%

furoate 500 mg x 3 x X

SPILLMAN et al. (1976), but this report was contra-
dicted by BAKSHI et al. (1978). Our drug tria] was
carried out in a country in which amoebiasis is not
endemic, making reinfection during follow-up very
unlikely, and confirming that the low p.c.r. was
caused by “wrue” treatment failures.

We therefore believe that our poor results with
tinidazole alone are due to its ineffectiveness in
eradicating cysts in the lumen of the gut, either
because of too effective absorption (MONRO, 1974) or
inactivation by aerobic organisms as shown by RALPH
& CLARKE (1978).

When tinidazole was combined with diloxanide
furoate, we obtained a cure rate of 91%, which may be
compared with studies by WOODRUFF & BELL
(1967), in which they reported a cure rate of 95% in
amoebic cyst-passers treated with diloxanide furoate
alone for 10 days and WoOLFE (1973), who found a
cure rate of 83% using the same schedule. It is also
noteworthy that all our failures with tinidazole alone
have proved to be freed from their infection after
treatment with the combination.
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