[
!
i
é,
%

2) Determination of Propoxyphene in Biological Materials

In 1974 McBay and co-workers reported significantly im-

proved methods for the detection of propoxyphene and pro-

poxyphene metabolites in biological specimens. In their

discussion, the authors summarize the fatality reports

from the literature and - -then presented analysis data on

cases where death was attributed to propoxyphene (Table

TABLE 1-—Cases where death was attril:uted to propoxyrhens,

Case No. Sex
1 F
2 M
3 ¥
4 F
5 M
6 F
7 M
8 F
9 M

10 M
11 I
12 F
3 M
i4 M
15 F
16 M
17 ¥
18 ¥

Age
37
30
31
43
24
48
48
29

9
52
29
44
50
41
20
40
50
37

Coneentration of Propoxyphene Siood
Blood, Liver, Ethanol, Sa!
mg 10U il g it0y g, 108 ml me
L. 13 S0 N.D.
8 0 N.D.
1.5 30 0 N.D.
0.4 5.5 0 N.D.
0.7 12 0 N.D
0.8 14 0 13
0.3 12 0 0
0.4 9.5 0 14-
0.8 4 ] 5
0.6 S 150 s
0.2 3 0 N.D
0.7 22 S0 12
0.5 7.5 160 N.D.
0.5 20 0 6
2.0 L 280 .
0.5 230 N.D
0.6 17 0 6
0.2 1.5 220 4]

« N.D, ==none detected, screening method.
s Blood cthcidloryynol—23 mg /160 ml.
¢ Blocd theophyiline-0.8 mg /100 mb.

From

MecBav et.al., 1974
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In August, 1973, Dr. McBay contacted this office and in

conversation with Dr. Zendzian of DEA was informed of the

DEA estimate of 200 propoxyphene related deaths yearly.
Dr. McBay considered this figure a gross underestimate and
in support of his professional opinion provided a list of

15 "Darvon' related deaths for the first seven months of

1273 for the State of North Carolina. These deaths were

not included in the reference paper.
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VII 1) Medical Examiners Reports; Project DAWN

Project DAWN receives reports of deaths due to drug
overdose from 334 medical examiners in 46 states and the
District of Cplumbiaj The resultant data has been analyzed
by two different methods, a computer analysis and a

direct examination of a complete printout of all medical
examiner reports. It should be néted that the total

of 1350 cases by direct.examination is due to the fact

that the complete printout covers a slightly different time

base in what is essentially a continuous data collection

effort.
1) Computer analysis

a. Motivation

No Data 110
Psychic Effects/depression 147
Dependence . 69
Self-destruction | 481
Psychic effects & Dependence 3
Psychic effects & Destruction | 6
Other . .‘ 79
Unknown/no” answer | 474

Total 1369

817 .
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Sex

Male | 626

Female 739

No answer b
Total 1369

Race

White 1005

Black | 301

Other | 33

Unknown/No answer | " 30
Total 1369

Age distribution

Age distribution is plotted in the attached histo-

glhaii.

Manmer of Death

Overdose-Accidental/Unexpected 365
Overdose-Suicide ' 559
Overdose-reason/unspecified 375
Drug contribution-Accidental/ ) 12
Unexpected

Drug Contribution: Unspecified 38
Narcotism 1
Unknown/No answer ' 19

Total 1369
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f. Means of Drug Tdentification

Patients/Police Statement 124
Doctors Statement 716
Positive Clinical Response . 2
Possession | 307
Blood/tissue analysis 993
Urine analysis : 351
Laboratory analysis/other 607
Nonreported 13
Total 3113%*

*Total exceeds the number of cases since more than one
drug was present in many cases and more than one means of

! o identification may have bLeen wtilized for a eingle drug.

g. Drug Present

0f the 1369 computer analyzed cases 420 reported
propoxyphene alone and 196 reported propoxyphene
with alecohol. There were a total of 291 unique com-
binations of drugs of which only the first -16 in
order of number are listed below since these cases
and propoxyphene alone represent 697 of the total

cases. Over forty individual substances appeared

in the 949 cases in which propoxyphene was combined

with other substances.
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Grand Total 1369

D-propoxyphene L20

w/alcohol 196

; w/diazepam - 61
: - w/methadone - | 43
w/aspirin (may be Darvon w/ASA) b1

w/diazepam & alcohol 29

w/phenobarbital ' 27

w/methadone & alcohol 2L

w/barbiturate sedative 16

| w/morphine 16
g w/chlordiazepoxide & alcohol 13
5 w/asprin & alicoiol | | 13
| w/secobarbital 12
w/éhlordiazepoxide 12

w/pentobarbital 11

w/ flurazepam . 10

h. Dose Form

.i Tablet, capsule or pill 1128

W Liguid L
Powder - 1

| Tnjectable liquid | 7

Other 1

‘1 Unknown/No answer 228

% Total 1369

PRI Y

i
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i. Route of Administration

Oral 1182
Injection, Intravenous 8
Injection, Unspecified 5
Unknown/No answer ‘ 174

Total ' 1369

Direct analysis of detailed medical examiner reports
A complete printout of every medical examiner report

(case) to DAWN which included the drug propoxyphene

was obtained and examined in order to determine which

of these deaths could be clearly sattributed to propoxy-
phene. Propoxyphene concentfationb 11 tiooue sawmnles
were cgmpared with the minimum concentrations in blood
and liver (0.2 and 3.0 mg% respectively) which were
reported by McBay et al in 1974 as indicative of death
by propoxyphene overdose. 1350 reports were examined
individually and the cases wefe classified in one of
three classes, 1) Propoxyphene sufficient to cause
death, 2) Propoxyphene not sufficient to cause death
and 3) Unable to determine the contribution of pro-

poxyphene to death.
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Propoxyphene sufficient to cause death. In 666
(M2%) cases a quantitative analysis of propoxy-
phene in blood and/or liver had been performed
and blood concentrations in excess of O.E‘mg%
and/or liver concentrations in excess of 3.0 mgh
were reported. In these cases death could be
attributed to propoxyphene alone however, it
must be noted that in many of these cases other
depressant drugs such as alcohol and various
sedative-hypnotics were present in amounts which
could be either strongly contributary to death
or capable of causing‘death if they had been the

only drug present.

Propoxyphene not sufficient to cause of death.

"In 193 (1u%) cases a quantative analysis of pro-
poxyphene in blood and/or liver had been per-
formed and blood or liver concentrations below
0.2 or 3.0 mg% respectively were reported. In
many of these cases other drugs were present in
sufficient concentrations to havé been the cause
of death or séveral depressant drugs were pre-
sent which are known to expreés their toxic effects

in an additive manner.




3, Unable to determine the contribution of propoxy-

phene to death. 1In 492 (36%) cases no quan-

titative analysis of propoxyphene was reported

or where quantitative analysis were reported no
standards for amounts compatable with cause of
death were available. These include sources

such as urine, gastric contents and brain.

:
i
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VII m) The NIDA Polydrug Program

The Polydrug project, spensored by NIDA, was conceived
for the purpose of gaining an insight into the nature
and magnitude of non-narcotic drug abuse in the United
States and making an assessment of the treatment needs
of individuals misusing these drugs. A total of 14
médical‘based,projects were funded in metropolitan areas
throughout the United States. The field portion of this
study has been completed and the data produced is pre-

sently being processed at NIDA.

Telephoné contact was made with the principal investigators
of eleven of these projects who were asked if propoxy-
phene abuce wre found in any of their patients, and if any
of these patients could be considered primary propoxyphene
abusers. Summary case histories (without patient identi-
fication) were requested on the propoxyphene abusing

patients.

Two of the projects (Brooklyn and Washington, D.C.) re-
ported no propoxyphene abuse and one project (Fouston) had
identified propoxyphene as a narcotic and consequently

did not admit patients with this problem into the program.
One project (Piscataway, New Jersey) was unable to answer
the question due to resignation of the principal. investi-
gator before the final report has been written. Due to
time constraints, it proved impossible to contact three

projects.
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Ao Of the seven projects reporting propoxyphene abuse, six

sent case histories and summary information. Detroit

reported by phone, that the project had seen 7-8 primary

cases and 15-20 seccndary abusers out of approximately

200 admissions, however, the project failed to provide
additional information and these cases must be considered
unsubstantiated at present. The cases reported by the

; remaining six projects are summarized below.

Boston reported that of '"212 patients in an open-ended
question about what drugs they were using on admission-
3.6% stated they were using Darvon; 4.87% said they had
uséd Darvon either presently or at some time in the past:
Two patients were detoxified using Darvon and these are
people who stated an addiction to Darven who were felt

to require gradual detoxification'. "My overall impress-
ions about Darvoin are that patients that abuse it are
extremely ill psychiatrically. However, patients that
use it chronically might comprise a great number of people

in this country today."

Denver reported the largest number of cases. TFrom a total
of 347 patients, 10 individuals were identified whose
primary drug of abuse was propdxyphene énd an additional
four individuals with whom propoxyphene was a secondary

drug of abuse.
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Although '"patients frequently manifest anxiety, insomnia
and irritability during the initial peroid of obstinence"
which "resembled in some aspects a mild opiate withdrawal
syndrome', the project medical personel were unable to

satisfy themselves as to the presehce cf a physicologic

withdrawal syndrome. A Summary of data on these cases is
presented in Table I which was prepared by the principal

investigator.

Minneapolis reported '"one subject out of an N of 177
subjects, who reported a secondary problem with Darvon''.
This 37 year old male started with alcohol at age 15
aﬁd was presently using Valium daily and Darvon twice

weekly in combination with sedatives.

Richmond reported one patient who was actively using
Darvon at admission and 21 patients who had used Darvon
out of a total of 150 patients. None of these individuals

could be considered primary propoxyphene abusers.

San Francisco reportéd in detail two cases of primary pro-
poxyphene abuse. One patient "a 24 year old white '"'street-
wise female'" was initially detoxified with Darvon-N (Pro-
poxyphene napsylate) following 8 months of oral methadone.
This detoxificétfon initially appeared to be successful,
however, she returned after a 21 month loss of contact

using between 1500 & 2000 mg. of Darvon-N daily.
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Table I

Characterisiics of Tropoxyphene Abusers

ADDICION RESEARCH UNIT
DENVER CGENFRAL HOATITAL

Denver, Colorado
Case No. 119 1901 233 | 21, 2731 Mis5| 433 278, 357 | 406, 47 372} 540, 309
Age 261 27| 60l 38! ;30L-20§ 271 38i 33 2.'4} 35 b1 48| 43
Sex M M ¥ M E 3 i ¥ ! M M M 4 ; I ol M F
Ethnicity W W W W . gl B W W W W | W W W | M.A.
Primary Darvon Abuser X b X X i £ X X X X X
Secondary Darvon Abuser i X X X x
Source: } ! ‘
Single Physician x X x
Multiple Physicians x x ’
Illegal Prescription X X |
Street Buy _ X
1500 650 650 900 { 392 520
to to to g75.1 2500 1170 to to to
Amount used Daily (mg.) 2500 975 - 975 953 | 455 720
Duration of Use (montns)| 48 | 48 | & 12 12 8 | 48 | 24180




This excessive drug use was developed over a six week
period following prescription of Darvon-N for pain.

The patient described the effect of Darvon-N as similar

to methadone and visited other doctors to obtain additional
Darvon-N. Following development of paranoid feelings,
increasing difficulty with vision, increessing anxiety,

difficulty sleeping, the patient returned for treatment.

The second case was a 26 year old '"non-street-wise"

female who was self-referred for Darvon detoxification.
The patient was initially prescfibad codeine for migraine
headaches. This was switched to Darvon due to the patient's
fear of codeine addiction. The patient initially took

5 tablets a day, usually in the evening but increased this
to 18-20 tablets over a period of several years. During
out—patiené treatment with Darvon-N (100 ﬁg. four times
daily) the patient suffered a ”seizuref and was admitted
to the hospital for treatment and neufological evaluation.
The patient signed out against medical advise and six

months later was found to have resumed taking Darvon-I.

Seattle reported, in detail, two primary propoxyphene
users from a total of 300 admissions. The drug appeared

relatively unpopular among their patients.
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The first case was a 54 year old white male who was
maintained on 10 Darvon-N 100 mg. tablets daily for re-
lief of pain due to a neck injury. The patient was re-
ferred by his physician who expressed concern over the
patients "addiction". After thofough medical evaluation,
it was decided that aithougb the patients Darvon-N intake
could be considered excessive, it was effective, the
patient showed no signs of increasing his dose and he took
no other drugs. Therefore, the patient was referred back
to his physician with the recommendation that the physician

continue providing him with Darvon-N indefinitely.

The second patient, a 27 year old white male had a long
history of muliipie drug use. He nresented himself as
having a barbiturate addiction, but was discovered to be

also usiﬁg‘Darvon 65 mg. on a daily basis.
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Vii n) Propoxypﬁene Napsylate Abuse

In 1972, Eli Lilly & Co. intpoduced the napsylate
salt of propoxyphene to the drug market as Darvon-N.
Shortly thereafter,'DEA personnél heard rumors from
California that this salt was being dissolved in vodka
and injected intravenously. Propoxyphene napsylate is
soluble in ethyl alcohol but there are definite dangers
in injecting such a solution due to the toxic and tissue
da@aging properties of concentrated alcohol. Extrenely
discrete inquiries weve undevtaken to obtain hard infor-
mation on this rumor while simultaneously avoiding having
the inquiries themselves lead to the appearance of this
type of abuse. No substantiating evidence could be ob-
tained nor could any clear information be obtained as to
the source of this rumor.

" In August of 1974, Dr. Samuel L. Fox, Medical Director

orf

the Drug Abuse Administration, Baltimore, Maryland, in-
formed the Drug Abuse Section of the Food and Drug Admini-
stration of the abuse of propoxyphene napsylate (Darvon-N)
combined with vodka which was occurring in the Maryland

prison system. DEA was informed of this report and:con-

tacted Dr. Fox directly.
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Dr. Fox stated that a serious drug abuse situation
exists in the Maryland prison system which has involved
the intravenous and oral abuse of Darvon (propoxyphene HC1)
when more potent narcotic drugs were not available (see
section b-5, page 42 of this report). Darvon is readily
available in prison pharmacies and Dr. Fox had recommended
that the relatively insoluble napsylate salt (Darvon-N)
be used to preclude intravenous abuse. In late 1972 or
eArly 1973, Dr. Fox learned that prisoners were dissolving
Darvon-N in vodka (which was being smuggled into prison)
and that the resultant "solution' was either drunk or in-
jected intravenously for a quick high. Dr. Fox suggested
that DEA contact Dr. Noél List (Assistant Professor, Uni-

versity of Maryland) for additional information.

Dr. List was contacted by DEA and provided the follow-
ing information. Dr. List, in.his capacit& of Medical
Director of the Glenwood Life Center, is involved in the
treatment of drug abusing individuals particularly abusers
of narcotic drugs. During the latter part of 1972, Dr.
List was told by narcotic abusers that Darvon-N could be

dissolved in vodka and injected intravenously.
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This injection produced a mild heroin-like reaction
and was used by short term prisoners to tide them over a
heroin shortage. Dr. List has interviewed at least one
narcotic abuser who had stated that he had used Darvon-
N in this fashion. 1In early 1973, Dr. List informed
staff members of Eli Lilly & Co. of this form of propoxy-

phene abuse.

The solubility of Darvon-N in vodka at room tempera-
ture was examined by the technical staff of DEA. A Darvoa-N
tablat placed in vodka (80 proof) disintegrates in about
5 minutes with mild agitatién, producing a cioudy yellowich
white sugpension and a fine sludge. Filtration through
cotton, a common procedure used hr ntravenous drug
abusers, removed the coarsér suspended'material but the
filtrate was an obvious suspension,part of which precipi-
tated on standing. The filtrate was physicélly injectable
though obviously capab}e of céusing capiliary damage iﬁ
the lurgs and other organs due to the suspended‘matter.

The extracts prepared in this study contained from 9.7 to
12.4 mg/ml of propoxyphene. 1In addition, the solubility

of a propoxyphene napsylate standard was determined to be

14,7 mg/ml in a 40% ethanol/water solution at room tempera-

ture.
8lz
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VII o) Pilot Test of an Epedemiological Technique

for Detecting Abused Substances.

In 1975 DEA conducted a pilot test of an epidemiological
technique for detecting abused substances in drug using
populations (DEA 76-4). The pilot test was designed to
assess the utility of the property of contagious trans-
mission as an indicator of the abuse potential of twelve
legally manufactured psychoactive drugs, and to assess
the general usefulness of this approcach to determining
abuse liability. The epidemiological technique had
been’ demonstrated previously in describing heroin epi-
demics. The twelve drugs studied were the amphetamines
as a class, a synthetic narcotic, chlorphentermine,
diethylpropion, fenfluramine, mazindol, methaqualone,
pentazocine, phendimetrazine, phenmetrazine, phentermine
and propoxyphene. Two additional drugs (phencyclidine
and cocaine) which are known to be capable of contagious
transmission as drugs of abuse were included, once field

work began.

In this study, nine major cities were visited, and 935

treatment program clients were interviewed.
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The study concluded that; '"patterns of contagious trans-
mission (epidemics of incidence of first use) were
determined and described for cocaine, the amphetamines, pro-
poxyphene, pentazocine, phenmetrazine, methaqualone,
phencyclidine and hydromorphone. These patterns of "epi-
demicity' were shown to be relative to specific study

sites and sub-populations within study sites".

In most of the individuals interviewed, the primary

drug of abuse was heroin. A much swaller number of
generally young individuals reporfed marihuana as

their primary drug. For the purposes of this review, the
items of interest are the secondary'drugs of abuse and

the place of propoxyphene among them.

Table 1 presents the ranking of secondary drugs by fre-
quency of reports. Propoxyphene ranks fifth in fre-

quency and was reported by 387% of the individuals inter-

viewed.

The study concluded that "Propoxyphene ranks as a major
abused drug, within gbsolute frequency of its use and also
in its tendency to spread by contagious transmission. Its
overall pattern is femarkable like that of phencyclidine
in many places'. Forty-eight percent of the propoxyphene

users stated that they had first obtained their drug from
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Table T

Ranking of Secondary Drugs By Frequency
Of Report (N-935 Interviews)
(Non-Medical Use Only)

Number of Users

Rank Drug & Schedule Reported Percent
1. Cocaine (IT) 743 80
2. Amphetamines (II 579 62
3. Methagualone 511 130 L6
b, Hydromorphone (II) 372 40
5. Propoxyphene (None) . 357 38
6. Phencyclidine (III 323 34
7. Pentazocine (Wone 167 18
8. Phenmetrazine (IT 146 15
9. Meperidine (IT) Ly l
19, Oxycodon (11) Lo h
11. Codeiiie (11) iS 2
1le. Diethylpropion (IV) 19 2
13. Mazindol (III) 11 1
154, - Morphine (II) 9 1
15. Chlorphentermine (III) 8" 1
16. Fenfluramine (IV) 5 -
17. Diazepam (IV) h
18. Phentermine IV% 3 -
19. Oxymorphone (II 3 -
20. Phendimetrazine (III) 1 -
o
E
|
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friends, peers or family members, 21% directly from medical
sources, 9% from dealers and 21% by their own efforts (i.e.,

theft).

Copies of the final report of this study are available

for review.
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VIIT DISCUSSION

Dextropropoxyphene was introduced to the medical world as a
non-narcotic analgesic with a potency similar to codeine. Thus,
it was implied that dextropropoxyphene lacked potential for
abuse. In general, the analgesic drugs may be classified as
either centrally or logally active. The majority of centrally
acting agents are pharmacologically similar to morphine (i.e.,
the prototype narcotic analgesic) and thus may be suspected of
having a pbtential for abuse as considered under the mission of
BNDD. 1In contrast the locally active agents have never demon-
strated potential for this type of abuse. Thus, in assessing the
abuse potential of dextroprbpoxyphene it is necessary to determine
if it is in fact a 'centrally acting narcotic analgesic’, as this
class of drugs is cémmonly identified in modern pharmacology
(Drill 1965). The animal pharmacology of dextropropoxyphene is
clearly indicative of a centrally acting analgesic. In the
animal pain models, dextropropoxyphene is active in all cases
while aspirin, a locally active agent, is active only in those
tests that involve tissue damage. The central activity of
dextropropoxyphene is most elegantly shown in the studies

of LIM, et al. (1964§, on the dog. There is no reason for

scientific doubt that dextropropoxyphene is a centrally

-82-




acting analgesic in animals. Although in man the scientific
study of the site of dextropropoxphene activity can never be

conclusive, there is no reason to doubt that this drug is a

centrally acting analgesic in man.

The ability of the narcotic antagonists to counteract certain

specific activities of a drug are indicative of its morphine-like

activity. Antagonism of specific effects of morphine (the proto-
type narcotic analgesic) by nalorphine (a narcotic antagonist)
has been demonstrated to be a competative reversable phenomenon
with the two drugs acting at the same receptor. The interactions

of morphine and nalorphine in man are shown in table 11.

§§ Table 11
|
i Toble 17-1. Elreets of morphine and natorpline in nontoiee-
ant unian heliges
‘: e . N L Morphine
et i _nulrphm.; Nalorphine plus
{ ulone alone natorihine
N ' - P ——
Analiesia U V] ¢
Sedation U U X
: Respiratory depeession U U X
i CSI preasire incroise U §) X
: i Gastrointestinal and
c biliary spasin U U X
: Miasis U 18} X
{Zuphoria v O X .
Diuresis ] O \ U
Antitussive action ] U U A
Bradycardia i \ \Y X
Hypotension i \Y \Y X

Key: U, ususlly occurs; ¥, variably occurs; O, opposite
occurs; X, nadorphine winagonizes raorphine; A, nalorphine
additive with morphine.

From Drill's Pharmacology in Medicine
Joseph R, DiPalma, MD. ed, McGraw-Hill, 1965

-83-
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In those species that normally exhibit excitation following
morphine administration (cats, horses, etc.)., nalorphine

is a competitive reversible inhibitor of this effect.

The antagonistic effect of nalorphine is best demonstrated
against the toxic effecfs of a suspected narcotic. Thus,
nalorphine has been shown in animal studies to antagonize
competitively the convulsant and lethal effects of dextro-
propoxyphene while pentobarbitol, a mon-narcotic depressant,
antagonizes noncompetitively only the convulsant effects of
dextropropoxyphene. In man nalorphine given before the
cnset of anoxic brain damagé antagonizes the convulsant and
respiratory depressant (i.e., lethal) effects of dextro-
propoxyphene; Studies of the effects of nalorphine on
other pharmacological activities of dextropropoxyphene are
ﬁot yet available. Thus, dextroprqpoxyphene acts in the
central nervous system by interacting with the specific

"morphine" receptor(s).

The physical dependence produced by the narcotic analgesics

(of which morphine is the prototype) is characterized by

the withdrawal syndrome. As described in Drill's Pharmacology

in Medicine:

-84~




| 7 "In subjects addicted to morphine the initial symptoms of
abstinence emerge 6 to 12 hours after the last dose and

consist of an awareness of the impending illness and feelings

of tiredness and weakness. After 12 hours certain signs of
abstinence such as yawning, lacrimation, rhinorrhea, and
perspiration emerge and the patient may enter a fitful,restless
sleep. After 24 hours the patient becomes increasingly
restless, twitching of various muscle groups appear, and the
patient complains of back and leg pains and has hot and cold
flashes as well as chills., At the same time other signs of
disordered function of the autonomic nervcus system appear,
inclﬁding fever, increase in both rate and depth of respiration,
elevation of blood pressure, and dilation of previously
constlricted pupils. By 48 hours the abstinence syndrome has
neared its peak and the patient is nauseated, retches and'vomits,
has diarrhea, eats and drinks very little, and loses weight
rapidly. The patient lies in a fetal posifion, twitches and
turns and covers himself with blankets even in.hot weather.
After 72 hours the abstinence syndrome begins to subside slowly
and after 5 to 10 days most of the signs and symptoms have
disappeared. The patient continues to complain of weakness,
insomnia, restlessness, and muscle pains in 1egs and back fcf

several weeks. It is not certain how much time is required for

the addict to recover completely from his physical dependence.
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In man, 4 to 6 months elapse before certain physiological
variables approach a stable level and, even 6 months after
withdrawal, superresponsitivity of the autonomic nervous

system to nociceptive stimuli has been reported.

This is the description of a maximal response; it must be
remembered that physiéal dependence is dose-duration re-
lated so that an individual taking only minimal amounts
of morphine will have only minimal symptomology. Similarly,
some morphine-like analgesics having less intrinsic cap-
ability of producing physical dependence will produce a
submaximal withdrawal syndrome. The symptoms of dextro-
prépbxyphene withdréwal (yawning, lacrimation, rhinorrhea
and perspiration) are thﬁse of a minimal morphine-type
physical dependence. This minimal syndrome 1s apparently
not readily precipitated by nalorphine at the doses used

in the studies reviewed in this report.

The pharmacological properties in man of the prototype
narcotic analgesic, morphine and dextropropoxyphene are
compared in Table 12. The remarkable qualitative similarity,
including side effects and 1ldiosyncratic effects, of the

two drugs is indicative of thelr close pharmacological

relationship.
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Indeed, there is no scientific reason to consider dextro-

propoxyphene anything other than a narcotic analgesic.

It would appear that the manufacturer has already conceded
this point.v A recent advertisement for dextropropoxyphene
(Darvon-N) states "The general pharmacological properties

of propoxyphene are those of the narcotics as a group (see
Warnings, Precautions and Adverse Reactions).'" A copy of

this advertisement is appended to this report.
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RN Table 12
' Comparison of the Pharmacological Activity and
Side Effects of Morphine and Dextropropoxyphene

morphine D dextropropoxyphen%
Analgesia A A
Sedation ' S S
Somnolence S S
Excitation S S
Insomnia . . S S
Dizziness S S
Headache S S
Warmth ' S
Itching S
Nausea . S S
Vomiting S S
Constipation S S
Euphoria S S
Respiratory Depression A
Orthostatic
Hypertension S
Tolerance " ” A H
Physical Dependence A H
Psychological Dependence S S
| Dermatitis S S
| o _g8-




-Goodman and Gilman

Recent Advertisement for Dextropropoxyphene (Darvomn-N)
A = always with normal dose

S sometimes with normal dose

higher than normal dose required
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The pharmacological and toxicological properties that serve
to classify dextropropoxyphene as a centrally acting narcotic
analgesic include properties that give this drug an intrinsic
potential for abuse. Continued use of dextropropoxyphene can
produce a mild to moderate physical dependence, but the
ability of a drug to produce physical dependence is mnot

primary to its use as a drug of abuse. It is necessary that

the drug possess some quality or qualities that make its use

"attractive.'" Thus, the potential abuser must like taking
the drug. It is not necessary that all people 'like' using
the ﬁrug, (not all people '"like" heroin or beer) but that
goma individuals find the use of the drug so desirable that
they are psychologically impelled to continue taking the
drug and increasing the dose if necessary to continue ex-

periencing the desired effect. Thus, the experienced addict

reports ''pleasant" morphine-like effects from dextropropoxyphene

and in some circumstances ig unable to distinguish between
morphine and dextropropoxyphene. 1In addition, individuals
having no previous experience with narcotics experience

a feeling’of eupﬁoria when taking dextropropoxyphene. The

feeling is so desirable to some individuals that they continue takdi;

dextropropoxyphene. Such drug abusers may stabilize their intake of
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dextropropoxyphene at abnormally high doses for long periods
of time. The unpleasant side effects of very high doses
do not cause the abuser to stop taking dextropropoxyphene

but rather set a limit to his daily dose. This limitation

of daily dose is similar to that seen in monkeys who self-
administer dextropropoxyphene until they are unable to
continue due to toxic convulsions. When they recover

from their convulsions the monkeys return to their drug.

Dextropropoxyphene as a narcotic analgesic possesses an
intrinsic capability for abuse and this poteﬁtial haé been
realized by some individuals having access to excessive
amounts of this drug. The sciéntifio and clinical reports
referred to. earlier in this paper clearly show that some
individuals engage in continued self-administration of
excessive doses of dextropropoxyphene. Iﬁ the case of
intravenous abuse, injection continued despite the local
damage that dextropropoxyphene causes to the veins. The

potential for abuse and the actual existance of abuse of

dextropropoxyphene are clearly established.

In conclusion the following points can be made concerning

dextropropoxyphene as a drug of abuse.
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Dextropropoxyphene is a centrally active narcotic
analgesic with a spectrum of activity qualatatively

similar to morphine the prototype mnarcotic analgesic.

Dextropropoxyphene produces a‘mild to moderate physical
dependence of the morphine type. Unlike morphine,
development of dextropropoxyphene dependence requires
the administration of doses in excess of the recom-

mended theraputic dose.

Intravenous administration of dextropropoxyphene to

"experienced addicts produces "pleasant' morphine-like

cffccte which rannmot alwavs be distinguished from

those of morphine.

Dextropropoxyphene has properties which lead individuals
to self-administer either orally or intravenously

excessive amounts of the drug.

Tolerance develops to the 'pleasant' effects of dextro-
propoxyphene as well as to other effécts so that
individuals can ingest or inject doses of the drug
which would be in the lethal range for nontolerant

individuals.
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Self-administration of dextropropoxyphene in increasingly
higher doses for the reasons noted in No. 3, 4, and 5

has produced physical dependence,

Intravenous self-administration of dextropropoxyphene
in man utilized the pellet formulation of Darvoniﬁ)
which is no longer available but the new propoxyphene
formulations are soluble in warm water and on a
pharmacological basig can be utilized intravenously

for the same effect.

Single doses of dextropropoxyphene in excess of 800 mg
can be lethal if untreated and it is estimated thac
in excess of 200 individuals die yearly of dextro-

propoxyphene overdose in the United States.

Most abusers of dextropropoxyphene appear to obtain
the drug by legal prescription but thefts of Darvon (®)
from pharmacies and practitioners are being reported
and the drug is available on the street at $0.25-$1.50

per capsule.
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IX RECOMMENDATION FOR CONTROL

On the basis of scientific and clinical evidence that dextro-
propoxyphene is a centrally acting narcotic analgesic capable
of producing a mild to moderate physical and psychological
dependence and that this drug has a history of abuse that
confinues to date, it is recommended that alpha-d-propoxyphene
(alpha-+-4 dimethylamino-1,2-diphenyl - 3-methyl-2-propionoxy-

butane) be controlled under Public Law 91-513.

In considering the 8 points for control of a drug:

Sec.‘201.

(¢) In making any finding under subsection {(a) of this section or

under subsection (b) of section 202, the Attorney General shall

consider the following factors with respect to each drug or other

substance proposed to be controlled or removed from the schedules:
(1) Its actual or relative potential for abuse.

(1) Dextropropoxyphene produces euphoria, mild to moderate

physical dependence and has been abused both orally

and intravenously.

(2) Scientific evidence of its pharmacological effect, if known.

(3) The state of current scientific knowledge regarding the

drug or other substance. -

(2) & (3) Current scientific (i.e., pharmacological) evidence
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(4)
(5)
(4)

N
[OhY
N

(7)
(7)

(8)

(8)

clearly equates dextropropoxyphene to an 'opiate' as

defined under Public Law 91-513.

Its history and current pattern of abuse.
The scope, duration, and significance of abuse.

& (5) The history of propoxyphene abuse extends from

shortly after its introduction tothe market place where

it is presently among the most commonly prescribed drugs.

Abuse is mainly by the oral route with legally obtained

drug (i.e., by prescription), although intravenous abuse

occurs and the drug is in the illegal market,

‘ What, if any, risk there is to the public health.

S o T o S B N TR e A LT =z deqm,
AS vlice 0L Lue oSt Colikngiivy }J'.\.—\JCJ:—‘.LLC\A drugs, dentro-

propoxyphene is a significant cause of death by overdose.

Its psychic.or physiological dependence liability.

Dextropropoxyphene can produce a mild to moderate psychic

and/or physical dependence.

Whether the substance is an immediate precursor of a sub-
stance already controlled under this title.

N/A Dextropropoxyphene cannot be converted readily into

any controlled drug.
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7 assurance Or quality
o
Each prescription you issue is an exercise of your prefessional judg-
ment. The drug you prescribe is vital to your patient's health and
well-being. What may seem to be minor differences in dosage form,
particle size, solubility, and rate of absorption may make major
differences in therapeutic efficacy. When the choice is yours, you
want to prescribe the best. .
S , i
| L
é 107223
% ‘ Eli Lilly and Company « Indianapolis, 1ndiana 46206
!
i DARVON™ CORIPOUND-E5 (85 mg. propoxyphena hydrochloride, 227 mg. aspirin, 162 mg. phenacetin, and 32.4 my. caffzine)
; Actions: Pmpn“\yph“rb hydroshloride is an analgesic. The comhination of pro- Druy Dependence—-Toleranca, psychotogical dependence, and physical &
])",uullf‘ ide with aspiin and/er phanos "n nsulls in groater pendence have hoen reported; tl'r:abusel.ablhlyc{pr.n 30Xy D e.wh"dro hlori:

» than tiat 2 € by nil 2r drug admin
gride i3 S\rurlumlly relatad to the narcatic ana
anz, and its general pharmecologic proper

. Propazypheas is qualitatively similar to that of codeine although qu 1ntm.m.y Iﬂss Darvoi/
incthadone atd (prop!.:xypl‘crw bydrochloridi, Lilly) witl not su'*p'\rt moiphine depzndent
ara those of the nar-

: 03 25 A group. " Precautions: Paliants Who have roceived narcotic d.u:: fa1 long peiiods
: 1,, ot individuals, recommeanded doses of propexyphens hydreehloride time may have developad phya.~ (!ependen;e, and the sudden substitulic
: s el eased clinically siznifisant alterations of respiration, Blesd pressure, of ordinary dases of prapoxyphianz hydrochlorids may resill in an acute wil.

ty redeeing t
is substituie

rate. draval syndiome. Thy
Indication: For the relief of mikd ty moderale pain.
: ""fmn“ H)per:mm.u fity lo propox ypha: : Lydrochlorids

s sympltoms way be av
A J
dosa of the prinr medication as pr"")x)phu. yidicehlonda

or by the Adverse Reactinns: Dizziness, headache, so Sance, paradoxic

i ts (uspinn, pherecetin, caffeing) in ln'- propoxyphens hydio- excitermanl, inzomnia, skin rashes, and gastro-intestinal distirbances (inclu:
; 12iion produsts. ing nausza, vomiting, ebduini m' pain, and constigstion) midy occur with b
witant administration with aiphenadiine-contzining compaunds. reconimendod doaces of the drug

\‘Ivermr.;,o: Saiicylates should be used with caution in the presence of pontic Euphoria tay occasioually occur.

Administration and Dosage: Propoxyphens hydrochleride with aspin
phenacetin, and caifeing is given orally. The ususi dese i3 63 ing. of propox
phena hydseehloride, 227 my. of aspirin, 162 mg. of phienacatin, and 32.4 0
of calfuing three or four times daily.

i pulud of t|. i
yphene hydrociloride may impair the mantal and/or physi siltie

or the p: arformonce of patentially-hazardous lasks, rwh as driving a ‘
aarating machinzry, espeaially during the first fov: days of U".-mp How Supptied: Pulvules™ Darvon™ Comgpeud 65, containinz

G;mg propox

. ,llw patiant shoutd be caclionixd accordingly. phene hydrochloride, 227 . asgnrm 162 . 1,‘.)mr.~tm and 3 wn‘ cedivit
' fa Prenaaiey-The safety of the use of this anantduring pragnancy hins are sapplizd in bottles of 104 and 509, in 10 steips of 10 indivic iR 'Hy label
v:'mms. | po'cn.nl hazards of the drug must be weighed blisters each containing 1 Pulvale (10163), and in strip packages of individua

sealed Pubvules (DS1G3),

24 Cadl. ,z.-n‘-ﬂus ape ot should not bz usad in childzen, since adoquale For comniele prccribing infonnation and overdosage trantment, ronanlt
ealablish safe conditinns of use are facking. packupe literature or POR.
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Actions: Propoxyphenc napsylate is a water-insoluble salt of
propoxyphene; as such, it differs from propoxyphene hydro-
chloride {(Darvon™) in that it allows more stable liquid dosage
forms and tablet formulations of Darvon-N and Darvon-N with
aspirin, The pharmacologic properties of propoxyphene nan-
sylate are similar to those of propoxyphene hydrochleride, and
these drugs produce mild to moderate anaigesia. However,
because of differences in molecular weight, a dose of 100 mg.
of propoxyphene napsylate is required tc supply an amount of
propoxyphene equivalant to the amount present in 65 rag. of
pronoxyphono hydrochloride. The general pharmacologic
properties of propoxyphene are those of the narcotics as a
group (sce Warnings, Precautions, and Adverss Reactions).
Indication: For the rLIICfOf mild to modarate pain.
Contraindications: Hypersensitivity to propoxyphene napsylate
and, in the combination product, to aspirin.

This agent should not be used in children, since adequate
data to estabiish sale conditions of uze are lacking.

Warnings: Propo»yp 1ene naps; slate may imipoir the menta!
and/or physical abilities rm'nre i for the parformance of
pofentia‘lv hazardous tasks, such as driving a car or operating
machinery, especially during the first few days of theraoy.
Therefore, the patient should he zautionad accordingly.

Salicylates should be used with caution in the presence of
peptic ulcer.

Usein Pregnancy--The
nregnancy has not been ,Jta

Drug Depandence-—Toler
and phiysical ¢zpaadence have |
liabily Ci propuaypiens Sivnien o thiat of
codeing alinough quantilatively less. Propoxyphens vill not
support marphine dependance.
Pracautions: Patients who have rec wcotic drugs for
long periods of time may have davelaps d physical dependance,
and the sudden subslitution of ordinary doses of propoxyphens

apsylale may result in an acute withdrawal syndrome. Tha
sympioms may be avoidad by gradualiy ree
the pricr rmedi CdtiOn as propoxyphens na;
for paiin relief,

Salicyiates presant in Darvon-N wilh £.85.A. may enhance
the effect of anticoagulants and inhibit the uricosuric effect
of prob'*nccid In large doses, salicylates may lso decrense
Insulin reqguirements.
Adverse Reactions: Divzine
paracu xical excilemant, insomnin, skin rash
intestinal disturbances (inzleding nausca, vomiting, asduiminal
pain, and ¢ oxmuuh\m) oy oncur with ecommencdad
doses of pronoxyphans. Cuphorin nic onally eocur.,

{ety of the usa of this agent during
had

nsycholegical (tp endance,
53! Le_d the ahuse

K

icing the dosa of

12

lP |s substitutad

53, headache, sedation, somr

Sa[ir‘yla present in the comi ductmay
hyper divity, urate lidnzy sio: pronic gastro-n

blood less, tnndtus, nausen, and vont
Administration and Dosaga: Propare
given orally.
The usuel aduit dose of Darvon - pHiz 100 mz. three or four
B ( ‘l"l
The usua ¢

ons nfL arvon N are

adull dose of Darvon N with ALSALI
which contains 100 me. of prepovyphonn x'nfi;‘n:,\;h
mi. ef aspirin, three or four tiies
How Supplied: Tablels Darvon-MN™ ”uo‘ (‘/"“‘n‘ ne napsylale
Lithy), 100 iz, in bottas of 100 and 500 and in tdenti-Dose
(unit dose moedication, Lithyy in boxes of 10D,

Tab! Dorvon-N© '\.'Ei'w ASAL (pronos, ,;;.mn(- n rr ot
vath aspirin, Lilly), cach combining, 1Q0 mge. pr ) :
napsyinie arcd 325 mgL aspirin, in botiles of 100 and 50£) and
in ldenti-Da e in boxes of 100.

5 1 labiat,
cand 32
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Physicians' Desk

1 QR\/ OND 14
y;v\ov/phara hydrochloride)
wehsules US.P.

DARMYONE COMPOUND and
DARVONZE COMPOUNDSES
{prozexypinena hydrochlorida, aspirin,
phanacezn, and caifeins)

DARBVOMN3IWITH ASA

{propoxychzns h,.;rochlonda and aspirin)
* Capsules. N.F.

Doscr‘p or: Darvons (propoxyphene hydro-
‘ chioride, LiUIF) isa syathetc analgasic. [t is
‘an odorlass whize cryvaalline fyowder with
bier tazme. Iz i i

T

Acrtions: Prepoxyphene hydrochloride is a2z
anal The combiration of propoxyphen?
" hydrocnioride with aspirin and/or phenace

Reference 1972 page8ll,

[

Exhibit III

esu.’t.s in greater ana]gesxa than that
ither drug administered alvne,
?n;pox;ﬂ,)henc Evdrochloride is structurally
-o'azed to the rarcotic analgesics methadone
:=d isomethadoze, and its gezeral pharmaco-
'=ic proparties are those of the narcotics as a

srepoxyphene hydrochloride have not caused
Sizically significant alterations of respira-
=. blood pressure, or pulse rate.

Indication: For the relief of mild to moder-
:ze pain.

Contraindications: Hypersensitivity to pro-
>xyphene hycrochloride or to the other in-
recients f{aspirin, phenacetin, caffeine) in
che propoxyphens hydrochloride comnbina-
“on producty.

Concornitast

administration with arphzna-
compounds.
Warnipgs: Sa .c)lat:s should be uszed with
=eudon in tie presence of peptic ulcer.
Pheaacetin may damage the kidnsys when
ased in large amounts or taken over a long
2riod of time.
Prosoxyphene hydrochloride may impair the
aexntal and/or physical abilities required for
the performnacce of potentially hazardous
-a3%s, such as driving a car or operzting ma-
cary, especially during the first few days
erzpy. Therefore, the patient should be
»oned zecordingly. .
Use in Pregnancy—The safzty of the ves of
-his agent during pregnancy has not been es-
-ablished. The potential hazards of the drug
Tust be weighed against the possible bener
Sits.
Use in Children—This agent chould not be
zsed in children, since adequate data to es
-abiish safe condiions of u @ i:ck_in;:
orug UPP:'DULHLE‘-—LU 5i
aJ dependznce, 2nd physical depnmlr.nce
hsve been reported; the abuse liability of pro-
soxyphanz hydrochleride i3 qualitatively
imilar to that of codeine alihough quasntita-
dvely less. Darvon® (pm')o.cmncne hydro-
chloride, Lilly) will not support morphine de-
recdence.
Precautions: Patients who have received
narcotic dm;«;s for long periods of line may
’*.a* 2 dz2veloped physical dependence, and the
sudden substizution of ordinary doses of pro-
pox.-pr.r:;.. hydrechloride rmay result in an
acvte withdrowal syndrome. These svmp-
d hy gradunlly reducing
the dosa of th2 prior medication as propoxy-
pheae hy drochicride i3 substizuted.
Adverse Reactions- Dis
seCation, somz 10
ment, insomnia, skin rashes, and
sinzl disturbazces {including nausea, vomit-
ing. acdominal paio. and constipation) may
ocour with the recommendad doses of the

e, y.ns.n\

headache,
cal  excites
tro-intes-

nally cccur.

Dosage: A narcoiic
i D’vrvo » {pro-
invan oral-
a u\;gl cos= i3 b.) m(, thres or four
with aspian is
< 63 my. ol pro-

Mmoot ax

with &

i
iz 83 mu of |xrn'm:<_‘.'p‘;wme hyvdro-
27 mu.of aapirin, 162 ayn of phe
mg. of calleine three or four

Nanifi coidental or
At overdosage B
r 1o those of narcotic overdosa e
1o convulsions {more common than
sed in casis of nircotic poisons
coma, respiratory depression. and circu-
ory coliapse. When combination producta

containing salicylates as well as propoxy-
phene have been ingested, the clinical picture
may be complicated by salicylism.
Analeptic drugs (for example, caffeine or am-
phetamine) should not be used because of
their tendency to precipitate fatal conwvul-
sions. Intravenously admiaistered narcotic
antagonists (nalorphine and levallorphan)
are the drugs of choice to reverse signs of in-
toxication. These agents should be given re-
peatedly until the patient's status remazins
satisfactory. Gastric lavage also may be help-
ful. In addition, supportive measures, such as
assisted oxyganation and intravenous fluids,
should be used as indicated.
Thizlysis is of little vidue with respect to pro-
poxyphene aloue: salicylates and phenacetin
are dialyzable
Sopplied: () Puitvvles® Darvon® (Pro-
: ne Hydrochloride Capsules, US.P.):
No. 364, 1702, 32 mgz. (No. 4, Light-Pink
QOpaque), and No. 363, F{03,* 65 mg. (No. 3,
Light-Piak Opaqus), in bettles of 100 and 500
i paof il indx'm.dall'. izbeled bliste
each containing 1 Pulvule (ID100), and in’
strip packages of individually sealed Pulvules .
(D31C00).
(13) Pulvules No. 368, Darvond Compound
(pr(:pm ,,;Hene hydrochloride, aapum phe-
necetin, and caffeine, Lilly), H05* (No. 0,
Light-Pink Onaqgue Body, Liczht-Gray Onaque
Cup), in bot of 160 and 500, in 10 strips of
10 individuslly labeled blisters each contain-
ing 1 Pulvule (ID100), and in strip packagas
of individually sealed Pulvules (D31000).
Each Pulvule contains 32 mg. propoxyphens
lhydror}uknm;. 227 mz. aspirin, 1562 mg. plies
nacetin, and 32.1 my. calleine.
(1Y Pulvules No. 365, Darvon® (,ompuund 63
{pronorvphene hydrochloride, aspirin, phe-
nacetin, ard ceffeine, Lilly), HO6% (No. U, Ked
Opague Body, Light-Gray Opaque Cap), ia
hettlas of 160 and 500, in 10 strips of 10 indi-
virdlually labeled blisters each containizg 1
Pulvule (ID100), and in stcip packages of indi-
vidually sealed Pulvules (D31090). Each Pul
\ulo containg 65 mg. propoxyphene hvd—o-
chloride, 227 mg. aspirin, 162 mg. phenacetin,
and J2.4 reg. cafteine.
(%) Pulvules No. 366, Darvon® with A.S.A.%
(Propoxyphzne Hydrochloride and Aspirin
Capst N.F), 1104 (No. 0, Red Opaque
Body, Lizhe-Pink Opaaue Cap), in bottles of
100 and 300 and in 10 stripa of 10 individuaily |
laheled Dlisters each containing 1 Pulvule !
(IDt0N). Each Pulvuie contains 65 mg. pro-
pos «yphene hydrochloride and 323 mg. aspi-
nn

(660771}
[Shown in Product Identificetion Section]
Pulvulas No. 884, 32 m7.—100"s—FSN 85035
660-1720; 500 6303-725.6392
Pulvules No. 385, 65 mga. —500's—FSN 8303
9353-Clo4
Pulvules Na. 384, Darvon Compound—

500's-—F3 N 85058578735

Pulvutes No Darvon Compound-63—
500 5—F3N 6303784978
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DARVON-N R
{propoxyphens napsylate}

DARVON-N~WITH A.S.AY
{propoxyphens napsylate with aspirin)
Description: Darvon.N™ (propoxyphene
papsylate, Lilly) is a syoihetic, odorless,
white erystalline <olid with a H‘::cr taste. Itis
very slightly soluble in water and soluble in
meathancl, ethanol, chlorcferma. and acetone.
Chemically, it is a<{(4)<¢<(Dimethylamino)- 3.
metnyl - 1, 2 - dipheny] -2- buiawrot Propionate
{ester)  2-Naphthalene-sulfonate (salt) Hy-
drate. It is structurally related to the narcotic
methadane.

845

Actions: Propoxyphene napayiate is a water-
insoluble salt of propoxyphene,; as such. it dif-
fers from propoxyphene hydrochloride (Dar-
von®) in that it allows more slable liguid dos-
age formsy and tablet formulations of Darvon-
; N™ (propoxyphene napsylate, Lilly) apd Dar-
von-N with aspirin. The pharmacologic prep-
erties of propoxyphene napsylate are similar
to those of propoxyphene hydruch]cr’de -and
these drugs produce mild Lo moderate analge-
sia. However, because of differences in molec-
ular weight, a dose of 100 mg. of propoxy-
phene napsylate is required to supply an
amount of propoxyvphene equivalent to the
amount present in 65 mg. of pro')ox'yv"'xw‘
hydrochloride. The general pharmacologic
properties of propoxyphene zare those of the
narcotics as a group (see Warnings, Precau.-
tions, Adverse Reactions, and Overdosage).
Indication: For the relief of mild to moder-
ate pain,
Contraindications: Hypersensitivity to pro-

1 poxyphene napsylate and, in the combination

product, to aspirin.
This agent should not be usad in chiidren,
since adequate data to establish safe condi-
tions of use are lacking.
“a:mmgs Propoxyphene napsylate meay im-
pair the mental and/or physical abil re-
quired for the perforrnance of potentaliy h..—7-
ardous tasks, such 2s driving a car or opera
ing machinery, especizlly during the first f‘ew
cdays of therapy. Therefore, the patient
should be cautioned accordicgiy.
Salicylates should be used with czution in the
presence of peptic ulcer.
Use in Pregnancy—The safely of the use of
this egent durinyg pregnancy has not becn es
tablithed.
Drug ])chndelue—-'[olera'ucc, o) \chobg’\cd
deperdence, and physical depeucruce B
been reported; the abuse lLiability of propoxy-
phene is qualitatively similar to that of co-
i deine although quantitatively less. Propoxy-
phene will not support morphine dependeacce.
Precautions: Patients who have received
narcotic drugs for long periods of time may
have developed physical dependence, 2nd the
sudden substituiion of ordinary doses of pro-
poryphene napsylate may result in an zcute
withdrawal syndrome. These symptoms may
! be avoided by gradually reducing the dose of
i the prior medication as propoxyphene napsy-
i late is substituted for pain relief.
Sahcyhtes preseot in Darvon-N with A.S.A.
- may enhance the effect of anticoaguiants and
inhibit the uricosuric effect of probenecid. In
- large doses, salicylates may also decrease In-
sulin requirements.
Adverse Reactions: Dizzinass,
sedation, somuolence, paradoxical exciie
ment, insomnia, skin razhes, nnd gastro-intes.
tinal disturbances {including nausea, vomit-
ing, abdominal pain, and cons.ipat\'on) may
“occur with the recommended doses cof propox-
_yphene. Euphoria may occasionaliy occur.
Salicylates present in the combination pr

headache,

utt may induce hypersensitivity, urate kid- -

ey stones, chronic gastro-intestinal blcod
loss, tinnitus, nausea, and vomiting.
Administration and Dosage: Preparations
of Darvon-N*™ (propexyphene napsylale,
Lilly) are given orally.

The usual adult dose of Darvon-N is 100 mg.
three or four times daily.

The usual adult dose of Suspension Darvon—

Continuad on next pege
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Lilly—Cont.

ypherne nrap:
thres orfour dimes dzl 3y
Overdosage: M

m.e) D= LQJD..Ldt"". Dy s
Apaleptic drugs (for exam ,]g ca
phe';_::.::e) shoul? nct br- s
their tendzzcr to
sions. Ilatzvenously
antagonisis (n2loxone, :e_lo*;:xnc zzd jevel
lorphan) are the crugs of choice 0 revers?
signs of in ﬂxﬁc—atiom ‘Tnesz agenus shoul
fFven rf:pea:ec'ly uztil the pa=eny”
: ¥ G;_nr.: 1:-_\2

hor S\_Dpued (i ’lco ¢
p{r‘\'pre"e rcpsyvleie, Li I’
) zliv Coated, ¥
- No. 1833, CaL‘ *1
O—a._'*e in Hm
and in 10 strips of 195
1ers eac coztaiaing |

SAn Lo
ORI
poxyph 1
-~ 1 Fal Tt

5 ml, in 164l0r potdes.
(RY Tebdlets No. 1884
AS.A® .’prcpozt-‘phene nersy!
rin, Lilf.) C54,* i
s_..ga. in 2‘0:195 c‘ 100

I1CT1E710
[Showr: in Product !dentificetion Section]
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Memorandum — eovie w

pate: MOV 2 ¢ 1977

: Frederick M. Garfield, Assistant Director
Office of Scientific Support, SCI

: Chief Chemist
Special Testing and Research Laboratory, SCILR

Darvon and Talwin

As you requested in your memorandum of October 15, 1971, we have
undertaken a study to determine the ease of isolation of the

DEPARI%4ENT’CH’JUSTTCE

active ingredients of various dosage forms of Darvon and Talwin.

The testing of Talwin and Darvo-~Tran was performed on material
we purchased from a local pharmacy in MNovember of this year.
The other products were obtained from the U.S. Food and Drug

Administration which had obtained them from Eli Lilly and Company

as NDA submissions.
The products tested and the results we obtained are as follows:

Talwin: Lot No. &G41F; Bach tablet contains pentazocine,
as hydrochloride, equivaleni fo 50 ug. Lase.

The pentazocine hydrochloride may be readily isolated
from the excipients by treating the crushed tablet
material with either chloroform, ethanol, or warm
water. Recovery studies showed 100% extraction of
pentazocine hydrochloride by heating the crushed tab-
let material in water to about 60°C for five minutes,
cooling, and filtering. The filtrate containing the
pentazocine was clear and could be used for injection.

Pulvule ##392: Lot CT-1613-8A, NDA Sample; Propoxyphene
napsylate, 100 mg. (Presumably identical to Darvon N).

Although propoxyphene napsylate is not- very soluble in
cold water, by heating the pouder in water at 80-90°C
for five minutes, cooling, and filtering, 100% recovery
of the active ingredient was obtained. The filtrate
was clear and could be used for injection.




N Pulvule #393: Lot CT-1614-8A, NDA Sample; Propoxyphene
napsylate, 100 mg., with aspirin, 325 mg. (Presumably
identical to Darvon N with ASA).

e

When this material was treated as in #392, above, 93%
of the propoxyphene napsylate was recovered, but it
was contaminated with 81% of the aspirin.

The propoxyphene salt could be isolated by a prelimi-
nary ether wash of the material to remove the aspirin
followed by heating the residue in water and filtering.
Some of the propoxyphene is lost in the ether wash, and

the recovery of the propoxyphene by this procedure was
69%.

Pulvule #395: Lot CT-1611-8A, NDA Sample; Propoxyphene
napsylate, 100 mg.; aspirin, 227 mg., phenacetin, 162 mg.,
and caffeine, 32.4 mg. (Presumably identical to Darvon N
Compound).

« When this material is heated with water and filtered, the
filtrate contains 887% of the aspirin, 62% of the phenace-

. tin, 83% of the caffeine and 807 of the prepoxyphene nap-
sylate. Preliminary treatment with ether as in #393, above,
removes all but traces of the aspirin and phenacetin. By
waching the residue of the ether treatment with cold water
prior to extraction of ilLe poopozyphene napsylate with hot
water, all but traces of the caffeins are removed and the
propoxyphene napsylate is isolated. Recovery by this pro-
‘cedure is 67%.

S

s

Darvon 65: Lot 3HM83A; Propoxyphene hydrochloride, 65 mg.

The propoxyphene hydrochloride can be easily isolated
from this product by dissolving the powder in water and
filtering. Recovery was 907 and the filtrate was clear
and could be used for injection. :

Darvon with ASA: Lot 4SH93C; Propoxyphene hvdrochloride, 65
mg., and aspirin, 325 mg.

As with the napsylate salt, direct aqueous dissolution and

| filtering carries most of the aspirin along with the pro-
poxypliene. Preliminary washing with ether will remove all
but traces of the aspirin and the propoxyphene hydrochloride

» is then easily removed. Recovery using this procedure is

; only 58% since some of the propoxyphene hydrochloride is

5 ' removed in the ether wash.




Darvon Compound 65: Lot 4UD03A; Propoxyphene hydrochloride,

65 mg., aspirin, 227 mg., phenacetin 162 mg., and caffeine
32.4 mg.

This material behaves essentially the same as #395, above,
with one exception. The caffeine cannot be removed from the
propoxyphene hydrochloride with a cold water wash since
both compounds are soluble in cold water. The rccovery of
propoxyphene hydrochloride was 40-607 and caffeine 100%
using preliminary ether wash followed by dissolution in
water and filtering. Only traces of phenacetin and aspirin
vere present.

Darvo-Tran: Lot 4LL70A; Propoxyphene hydrochloride 32 mg.,
aspirin rin 325 mg., and phenaglycodol, 150 mg.

When this material was dissolved in water at room tempera-
ture and filtered, the filtrate contained 94% of the pro-
poxyphene hydrochloride, 66% of the aspirin, and 417% of the
phenaglycodol. Using a preliminary ether extract prior to
dissolving in water, less than 5% of both the phenaglycodol
and aspirin were present with the propoxyphene; however,
recovery of the propoxyphene was only 29-36%.

CONCLUSION

Talwin: The active ingredieuni, peuiazccinge hydrachloride,
" can be easily isolated from the dosage form by simply dis-
solving the crushed tablet material in water and filtering.
- The resulting solution 1s clear and frep—f]oving and could
be used for injection.

Darvon: For all practical purposes, there s little or no
" difference between the hydrochloride and napsylate salts of
propoxyphere in regard to their abuse potential. Although
the napsylate is not very soluble in cold Uater, its solu-
bility in hot water approximates that of the hydrochloride
and it is common practice for the abuser to heat preparations
to solubilize the drug.

Therefore, either salt of propoxyphene is easily isolated from
those dosage forms containing no other active ingredient(s)

'by dissolving the powder in warm wvater and filtering. No
breakdown of propoxyphene was detected when subjected to
heating undetr the conditions described. The presence of
methylcellulose in the napsylate preparations causes no
difficulty in the dissolution of the powder or viscosity of
the filtrate. The resulting solution is clear, free-flowing,
and could be used for injection.




"spectrophotometry. One hundred milligrams of propoxyphene
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Memorandum

EXULBIT V

TO ! Mr. Ernest A. Carabillo, Jr. DATE:
i Chief, Special Programs Division
-~ FROM | Laboratory Director

Special Testing and Research Labbratory

SUBJECT: Propoxyphene Solubility

As requested in your memo of 11/26/75, we conducted a study
of the solubility and resultant availability of Propoxyphene
Napsylate (Darvon-N) from 100-milligram tablets. The tablets
used were a commercially available dosage form of Darvon-=i

(Lot No. 7 KH 43A), and the standard propoxyphene napsylate
represented Lot No. 177-135-0D-54,

To determine recoveries, a counted number of tablets (ranging
from 1-4) were extracted with either 5.0 or 10.0 ml of water,
heating for 5-6 minutes to 70-80°C. The tablets readily dis-
integrated within a few seconds. After cooling to room tem-
perature, the material was filtered through a cotton pledget
about 0.5 cm in the neck of a small funnel. The volume of
fluid recovered was measured, the material centrifuged and an
aliguor of tho supcruateni iiquid taken for analysis by UV

napsylate standard was treated in a similar fashion. Results
are tabulated below: :

concentration of

f tablets ml H,0 - ml fluid propoxyphene napsylate
extracted used recovered in filtrate (mg/ml)

1 5.0 2.9 3.0

2 5.0 2.0 4.3

3 5.0 1.4 5.0

4 5.0 1.0 6.5

1 10.0 8.2 2.9

2 10.0 7.8 3.2

3 10.0 6.4 3.1

4 . 10.0 6.2 4,1
Standard
(100 mg) 5.0 3.5 2.3
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The f£fluid recovered was frece-flowing and viscosity would not

v a factor in use of the filtrate for injection. When the
¢*lear solutions were allowed to stand for 1-2 hours, however,

precipitation -of some additional material occurred, which
could lead to problems with intravenous use,. ’

The results indicate that supersaturation.of propoxyphene
napsylate in water occurs at clevated temperatures. Hence,

the maximum concentration which can be obtained cannot be deter-
mined with any precision unless all parameters are handled iden-
tically. Since such a treatment cannot be expected in the '"real
world," we have congidered such an approach to be beyond the
scope of this study.

I hope the above results provide the information you need for
your work. If you have any questions, please let me know,

s . ~

Stanley P. Sobol




