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CIBA-GEIGY Corperation
Summit, New Jersey 77201

by o P T s Ta L I b & |
Telephone 201 277 8178

april 26, 1984

Dr. William Gilbertson

Division of OTC Drug Evaluation (HFN-510)
Document Control Room 12A-535

5600 Fishers Lane

Rockville, Maryland 20857

Dear Dr. Gilbertson:

The enclosed information is submitted for the public record and
relates to agency concerns and questions on the subject of
phenylpropanolamine, as expressed at "feedback'" meetings held on
December 2, 1983, and April 11, 1984,

The enclosures consist of the following documents:

1. ALZA Corporatiom, Results and Conclusions - Protocol C-81-01l,
"Evaluation of Phenylpropanolamine Absorption During Oral
Administration From Gastrointestinal Therapeutic Systems;"
(Attachment 1)

2. Statistics Report (ST-141-83), "Phenylpropanolamine Absorption
During Oral Administration From Gastrointestinal Therapeutic
Systems - Study 1, September 19, 1983 (Attachment 2);

3. ALZA Corporation, Results and Conclusions - Protocol C-81-01l:
Study II, "Evaluation of Phenylpropanolamine Absorption During
Oral Administration From Gastrointestinal Therapeutic
Systems" (Attachment 3);

4, Statistics Report (ST-143-83), "Phenylpropanolamine Absorption
During Oral Administration From Gastrointestinal Therapeutic
Systems - Study 2," September 22, 1983 (Attachment 4);

5. Statistics Report (ST-144-83), "Phenylpropanolamine Absorption
During Oral Administration From Gastrointestinal Therapeutic
Systems - Studies 1 and 2," September 26, 1983 (Attachment 5);
and

6. Results of an analysis of pheaylpropanolamine content unifor-
mity in selected lots of two timed-release appetite control
products (Attachment 6).
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We trust that this information will prove useful; additional
information will be forwarded to you as it becomes available.

Very truly yours,

)

SN,
Watson
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B.

o o

STUDY METHODOLOGY

1)

2)

Study Objective

The objective of this study was to compare the
profile of plasma levels and total urinary
excretion of phenylpropanolamine following multiple
doses from three oral dosage forms:

a) The Gastrointestinal Therapeutic System (GITS)
b) Dexatrim® 12 hr Sustained Release Capsules
c) Aqueous Solution

Study Plan

The study took place over 5 consecutive weeks. During
weeks 1, 3 and 5, subjects received 75 mg PPA HCl1 per
day for 4 consecutive days from the dosage form
indicated in the table below. (The order of dosage form
administration was randomly assigned to the subjects.)
Weeks 2 and 4 were rest weeks during which no drugs
were given and no biological samples taken. Appendix I
contains a detailed schedule of drug administration,
blood sampling, urine collection, and food intake for
any given week. Blood pressure and pulse measurements
were taken just before each dosing cycle and at regular
intervals during dosing cycles.

Subject Week 1 Week 3 Week S
01 GITS (PPA HC1) Dexatrim Solution
02 Solution Dexatrim GITS (PPA HC1)
03 Dexatrim Solution GITS (PPA HC1)
04 Solution GITS (PPA HC1) Dexatrim
05 GITS (PPA HCl) Solution Dexatrim
06 Dexatrim GITS (PPA HC1) Solution

When subjects took the GITS (PPA HCl) they collected stools,

which were then searched to recover the system for
assay.

Every subject gave a rating of expected side effects
just prior to each blood sample. Subjects were requested
to abstain from intake of alcohol and other drugs
beginning 24 hours prior to a dosing week and continuing
until the last biological sample was taken.

All six subjects completed the study.
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3)

4)

5)

6)

Collecting and Handling of Biological Samples

a) Blood samples

10 m1 of blood were drawn into a heparinized
tube. The sample was then centrifuged

within 5-7 minutes. 3 to 4 ml of plasma was
immediately transferred to labeled S ml vials
using a fresh disposable pipette fog each plasma
sample. Samples were stored at -20° C until
assayed.

b) Urine samples

Urine was collected by the subjects in brown
plastic bottles. At the end of each collection
interval the volumes of the collections were
measured and recorded and a 15-30 ml aliquot
was transferred to a labeled glass vial and
stored at -20°C until assayed.

c) Stool search and GITS (PPA HCl) recovery

Stools from subjects taking the GITS (PPA HC1l)
were methodically searched in an air flow hood.
Upon finding a GITS (PPA HC1l) in a stool sample,
the system was placed in a glass vial and the
date § time of defecation and date § time of
Tecgvery recorded, Systems were stored at
-20°C until assayed.

Assay of Plasma and Urine for Phenylpropanolamine
Content

The methodology and validation of the phenylpropanolamine
assay of plasma and urine is detailed in Appendix II.

Assay of Recovered GITS (PPA HC1l)

The assay of GITS (PPA HCl) systems recovered from
stools for phenylpropanolamine residual content is
detailed in Appendix III.

Assay of Dosage Forms for PPA HCl Content

Results from PPA HCl assays of aliquots of the solution
dosage form, and of samples of the Dexatrim capsules
and GITS (PPA HCl) system are presented in Appendix IV.



RESULTS AND CONCLUSIONS

PROTOCOL:

TITLE:

STUDY DATE:

STUDY SITE:

PERFORMED BY:

REPORTED BY:

MATERIALS:

SUBJECTS:

C-81-011

~Evaluation of Phenylpropanolamine Absorption

During Oral Administration From Gastrointestinal
Therapeutic Systems

March 1, 1982 - April 2, 1982

Clinical Study Unit
Alza Corporation

1274 California Avenue
Palo Alto, CA 94304

C. Ferre, R.N., P. Darley, B.S., V. A. Place, M.D.
P. Darley, B.S5., D. Swanson, PhD, J. Fara, PhD

1) Gastrointestinal Therapeutic Systems,

Code #02510, Lot #614982

each containing a total of 75 mg phenylpro-
panolamine HCl, designed to release 20 mg
within the first few minutes and the remaining
55 mg at a nominal rate of 3.5 mg/hr for
approximately 16 hours.

2) Dietac® Drops,

(Menley James, lot X908), containing 125 mg/ml
phenylpropanolamine HCl, diluted down to a
concentration of 1.0 mg/ml.

3) Dexatrim® Extra Strength 12 hr Time Release
Capsules,

(Thompson Medical Co., Lot # MDF1280A), each
containing 75 mg phenylpropanolamine HC1

6 healthy male volunteers. A description of the
study volunteers is given in Table I.
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c.

RESULTS :

D

Plasma Levels of Phenylpropanolamine HC1

The plasma concentrations of PPA HCl for all
six subjects are listed in Tables 2A (GITS),
2B (Dexatrim), and 2C (solution). A level

of 6.2 ng/ml (5 ng/ml base) represents the
lower limit of detectability of the assay (see
Appendix II). :

Table 3 lists the average plasma levels for all
six subjects at each time of sample. These re-
sults are plotted in Figure 1.

Table 4 shows the areas under the plasma con-
centration curves (AUC's) for both Day 1 and
the steady state day (Day 4), for each of the
three doasge forms. Note that the low value

on Day 1 for Subject 05 while on GITS (PPA HC1)
corresponds to an early recovery of the system
én the stool, which contained 33%2 of that day's
ose'

Residual PPA HCl Content of GITS (PPA HCl)
Recovered in the Stool

Table 5 shows the results of the assay of GITS
(PPA HC1l) recovered in the stool, showing also
time and day of defecation as well as time and

day of recovery from the stool. A total of ‘
48.7 mg of PPA HCl (2.7% of the total dose) was
found in the 22 recovered systems. Half of that
amount was found in one system, defecated 10 hours
after ingestion.

For six of the systems, it was possible to de-
termine actual gut transit times because of the
relative timing of ingestion and system defeca-
tion. '

Urinary Recovery of PPA HC1

The PPA HCl content of all the urine collections
is listed in Tables 6A (GITS), 6B (Dexatrim),
and 6C (solution).
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A.

SUMMARY

A study was completed in six male subjects to compare the
plasma concentration profiles and the urinary recoveries
of phenylpropanolamine HCl (PPA HCl) after oral adminis-
tration of three different dosage forms: (1) the Gastro-

- intestinal Therapeutic System (GITS), (2) Dexatrim timed-

release capsules, and (3) an aqueous solution.

Each subject received each dosage form in a randomized,
complete crossover design. Subjects received 75 mg -
PPA HCl per day for 4 consecutive days during each dosage
form dosing cycle, with a week's rest between dosing
cycles. Blood samples were drawn at close intervals
during Days 1 and 4 of the cycle and the plasma was
assayed for phenylpropanolamine HCl., All urine was col-
lected during the entire dosing cycle and assayed for
PPA HCl to determine total urinary recovery of drug.

The GITS (PPA HCl) were recovered from stools and as-
sayed to determine residual PPA HCl content. (See
Appendix 1 for detailed study schedule.)

The results of the study show that PPA is completely
adsorbed when it is administered from a GITS (PPA HCl)
or Dexatrim capsule compared to a solution control.
Areas under the plasma concentration-time curve (0~

24 hr) and amounts excreted in urine are the same for
all three dosage forms. Peak plasma concentrations of
PPA HCl after administration by Dexatrim capsules and
a solution control reach values 2-3 times higher than
for GITS (PPA HCl) at both day 1 and day 4. Plasma
levels of PPA HCl after GITS (PPA HCl) administration
were higher than after Dexatrim after 12 hours post-
dose on day 1 and day 4.

The functionality of the Gastrointestinal Therapeutic
System is further demonstrated by the fact that less

than 37 of the original dose was found in systems re-
covered in the stool.

None of the subjects experienced any adverse effects
during the study and blood pressures remained within
normal ranges throughout the study.
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Table 7 lists the total amount of PPA HCl
excreted by each subject on each dosage form,
as well as the total excretionm by all sub-
jects for each dosage form, expressed as total
amount and as a percent of total dose.

4, Blood Pressure, Pulse, and Side Effects

Table B lists the results of blood pressure
and pulse monitoring donme just before and dur-
ing each dosing cycle. The schedule of these
measurements was reduced somewhat during the
second and third dosing cycles, because no
clinically significant effects were evident
from the first week's monitoring.

Subjects recorded their observations on side
effects just before each blood sample. There
was no demonstrable change in the subject's
observations of these effects throughout the
entire study. Neither were there any isolated
instances of subjects complaining of adverse
effects during the study.

CONCLUSIONS

The results of the study show that PPA is completely
adsorbed when it is administered from a GITS (PPA HCl)
or Dexatrim capsule compared to a solution control.
Areas under the plasma concentration-time curve (0-
24 hr) and amounts excreted in urine are the same for
all three dosage forms. Peak plasma concentrations of
PPA HCl after administration by Dexatrim capsules and
a solution control reach values 2-3 times higher than
for GITS (PPA HCl) at both day 1 and day 4. Plasma
levels of PPA HCl after GITS (PPA HCl) administration
were higher than after Dexatrim after 12 hours post-
dose on day 1 and day 4.

The functionality of the Gastrointestinal Therapeutic
System is further demonstrated by the fact that less
than 3% of the original dose was found in systems re-
covered in the stool.

None of the subjects experienced any adverse effects
during the study and blcod pressures remained within
normal ranges throughout the study.




,‘l”
P

" PROTOCOL C-81-011

TABLE I

Description of Study Population

Body Weight (kgs)

Pre-2nd Pre-3rd
Subject Age Pre-Study Dosage Form Dosage Form

Number (yrs) (March 1) {(March 15) (March 29)
01 25 76.3 75.4 74.5
02 26 102.3 101.3 102.3
03 32 72.3 71.8 72.7
04 23 80.4 80.0 78.9
05 36 91.8  91.4 91.8
06 21 76.4 76.4 77.2
MEANS 27.1 83.2 82.7 82.9

5.1 S.D. 4,7 S.E.M. 24.6 S.E.M. t4.8 S.E.M.
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TABLE 2B
PLASMA LEVELS OF PPA.HCL
OEXATRIM CAPSULES

(]

DAY OFf

CONCENTRATION, NG/HL
DOSING TIME OF

s o bed  pd  esed eend Mmiod e Q;;)- _deaid

HOURS SINCE

SUBJECT 01 SUBJECT 82 SUBJECT 83 SUBJECT 84 SUBJECT 85

CYCLE  SAMPLE LAST DOSE SUBJECT @6
wsmond Sessoee woossdstonw cododsnsse LI IR Y ) LTy Y Y] ssssossses SoossavOdS Somesessss
1 08:00 8 €6.2 6,2 9.3 €6.2 6,2 <6,2
1 é8:3e 8.5 16.4 39.17 6.2 <6.2 <6.2 12,8
1 29108 1 55.9 82,8 42,2 53.4 12,5 41.2
1 18:00 2 61.7 126.3 1e1.8 97.4 63.9 94.2
1 11:00 3 1es,2 115.8 131,6 126.6 113.6 93.7
i 12:00 4 151.¢ 129.9 234.6 164.5 194,2 144.2
1 13508 5 1808.6 113.8 197,17 177.5 163.7 137.1
1 14:00 6 158.4 117.3 179.3 185.6 154.5 125.4
1 16300 8 126.8 82,9 133.9 162.6 117.4 97.4
1 16:¢0 18, 93,7 64,0 92.5 116.7 94.7 65,5
i 23:00 12 60.3 55.6 79.4 99.5 71.6 41.2.
1 243180 16 32,5 N/A 52,1 €6.8 315.4 18,6
] 08108 24 T.4 11.5§ 20,5 9.9 28,1 <6,.2
]l 8108 4 12.4 <6.2 12,9 10.5 17.9 6.2
4 88130 8.5 13,0 41.0 3o.8 , 10,2 28.4 12.2
4 89:00 1 63.9 87.5 68.5 32,13 63.1 51.5
4 l16:00 2 113.2 170.9 116.7 183.6 148.9 97.1
4 l1z90 3 271.3 188,23 192.4 138.3 J18.3 138,1
4 12:00 4 246,4 172.8 232.7 149,86 208,6 183.,9
4 13:08 S 106.2 151.4 219,1 157.9 38l 6 145,86
4 14102 1 161.8 138.3 198.6 131.3 253.7 123.5
4 16500 8 126.8 184,9 152.¢ ‘186,2 280.6 93,2
4 19:00 11 13.2 67.8 1117 56.6 88,5 35.7
4 28100 12 119.8 53,4 96,8 48,4 17.0 31.7
4 22108 14 45,3 52,1 71.4 31,2 63.9 1.2
4 24.00 16 i6.0 17.2 55.2 28.8 52.5 19.9
5 1108 28 8.9 6.2 2.9 <6.2 7.6 <,2
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DAY OF

DOSING TIME OF

CYCLE
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SAMPLE

L XL XYY ]

08:00
08:30
29:03
10400
11:00
12:00
13180
14100
16180
l8:00
20:00
24208

08108
g8:09

08100
083538
89:00
lo:00
11100
12100
13109
14108
161689
1108
19100
20100
22108
24108

g8 00
12108

HOURS SINCE
LAST DOSE
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TABLE 2A

PLASMA LEVELS OF PPA.HCL

GASTROINTESTINAL THERAPBUTIC BYSTEM

S U &uma”"rxxa

CONCENTRATION, NG/NL

\

SUBJECT 61 SUBJECT 2 SUBJECT 8) SUBJECT 64 SUBJECT #5 SUBJECT 96

LY P r ey Yy

<6,2
72.0
80.1
86,3
7‘.8
76.3
18.2
74,5
86.6
81,9
69,5
58.3

17,4
2e8.1

6.6
64.5
17,6
67.8
88.9
7).8
7.1
76.1
11,6

102,4
122.3
96.8
15.1
58.6

15,3
13.7

LA L X L X LY 4

<6.2
5.4

N/A
49.8
62.1
54,1
64,5
59.8
62,1
98,4
96,2
1.4

2.8
24.8

15.6

74,5

99.)

95,8
105,13
138.4
116.7
1¢7,7
1085,5
122.3
129.1
120.4
125.6
12¢.6

-52.‘
3.1

sbassrsosssr

6,2
21.3
.6309
92.1
97.1
91.3
le2.4
87.1
97.4
92,5

97.2
3e.5

48,7

46.5

54,6
137.8
136.5
133.4
130,80
145,80
130.7
121,.5
122.3
121.6
187.0

94.9

40.9
9.4

Sososbsadacs

€6.2
41.6
56.5
83.2
73.0
83,2
78,9
86.3
87.5
16.8
86.8
671.8

1.9
3.0

43,2
87.5
116.0
114,2
198.6
1n9.8
113.6
113.3
89.4
123,5
1123
126.6
96.2
78,2

31.2
5.8

SHOODODNOS

<6.2
45,7
75.3
78.1
74.1%
74.8
68,9
64.9
68,9
T4.1
58.9
26.4

<6.2
a6.1

21,5
27.3
61.4
72.2
92.0
96.2
86.9
83.2
88.7
181.5
116,90
107.17
80,2
62.7

26.9
<6.2

L L2 222 22 2 1

6,2
40,3
46.5
69.‘
13.8
68.5
T1.7
63,4
80.9
66.4
60.8
42.2

as.3
2.8

26.1
39.5
17.6
87.5
35.'
91,2
102.4
19.7
86.)
104,9
93,7
89.4
72.9
5.4

13.¢
€6.2

a-

v
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TABLE 2C
PLASHMA LEVELS OF PPA.NCL
AQUEOUS SOLUTION

DAY OF
DOSING TIME OF
CYCLE  SAMPLE

coomes Seassae

HOURS SINCE
LAST DOSE

88:60
68:30
B9:108
ly:00
11:08
12:02
13:80
14303
16500
18100
20:08
24180

-
o

|l
PO B WA ®

88109 e

W
[ . -]

pa: 08
88:30
09:90
ig:080
ll:89
12:00
13100
14:00
16508
18:00
19:00
28408
22108
24,00

- -
[ G W NI AR R AR I -

.
R N N A A Y . Y. .Y Y ™I “ha g PN SR Tl o R el ol
w

$8100
1188

e
[ SR
- on

SUBJECT 081 SUBJECT 82 SUBJECT 9}

rxyrrr ry 22

teossansss
s

CONCENTRATION, NG/ML

cThodboOsONse

)

<6,2 6.8 €6.2
28.8 87.5 129.1
118.1 ° 97.4 136.4
151.2 101.2 129,8
117.3v¢ 99.17 111.8
108,2 73.8 95.8
92,1 11.6 85,4
70.6 59.8 4.5
62.1 57.1 58.1
47.8 33,5 42,2
" 33.5 29.2 35,7
104.5 96.8 137.8
29,2 45.3 36,2
18.2 12.9 41.8
8.7 13,8 22,3
43.4 73.0 56.5
92.5 78.8 113.6
99.3 11.9 130.9
81.9 68.3 116.7
67.6 55.2 99,5
15.3 114.4 136.5
184.5 72.6 139.0
161.6 125.4 191.8
125.6 111,11 164,5
130.1 94,3 1531.)
58.7 81.13 124,1
49,6 57.1 186.7
6.5 16.1 3.6
6,2 11,2 3.8

SUBJECT @4 SUBJECT 85 SUBJECT 86

QO-“?... soodnosags oo.ao?oco
[

6.2
468.4
61.2
182.4
117.9
119.5
85.0
77.0
$3.17
32,8
24.1
106.7

36.6
18.5

17.7
49.6
92,5
81.3
80.4
62.1
188.2
102.6
91.8
l“.o
134,80
114,6
68.3
64.5

18.2
9.1

/

<6,2
42,2
68,5
116,2

104,37

81,3
76.1
70.6
52.1
37.9
22,7
115.4

36.0
8.7
23.6

41,7 .

85,6
114.8
95.1
98,9
94,6
133.4
119.2
1342
129.9
N/A

- 113.4

99.7

38.7
1.3

6,2
51,3
81.3
77.9
119.8
84,6"
64,9
. 60,8
44,1
27.6
15.5
99,3

2%.4
8.4

19,4
11,8
56.5
67.8
68,1
50.9

111.1
8%.4
65.2
89.8

, 81,5
67,5
4“7
348

9.9
<6.2

émwj
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TABLE 3
AVERAGE PLASMA LEVELS OF PPA,INCL
HOURS SINCE AVERAGE PLASMA CONCENTRATIONS (NG/ML), & S.EB.M., Neé

DAY OF : LAST DOSE

DOSING ‘TIME OF GITS & GASTROINTESTINAL

CYCLE  SAMPLE DEXATRIN SOLM THERAPEUTIC SYSTEM DEXATRIM SOLUT ION

Cu0O0O SO ss ssescess seee Svosovssrnncnnssbans . XY rrry ey LT rr ey

MEAN S.E.N, MEAN B.E.M, HEAN B8,.E.M.

1 08s00 8 8 6.2 0.0 6.7 8.5 ) 6.3 e,1
1 08:38 .5 8.5 41,1 7.3 14.6 5.3 64.5 15.2
1 09:080 1 1 66.1¢ 1.2 48.9 9.4 92.8 11.7
i 10:00 2 © 2 76,4 6,3 99.2 10,0 112,98 10,5
1 12:09 A 4 4.7 5.2 169.7 15.7 93,9 1.1
1 13:02 ‘5 5 17.4 5.5 161,17 12.7 Be,2 3.9
1 14:00 6 6 74,7 5.9 153.4 11.3 18,1 3.4
1 16102 8 ] 8.6 5.3 120.2 11,5 54.6 2.5
1 1880 18 18 8i.7 4,9 81.9 8.2 36,8 3.0
1 20:00 12 12 18.4 8.8 68.0 6.3 26.8 1.1
1 240180 16 4 €7.3 15.6 49,9* 8.2 11e.1 6.1
2 gesgg - 24 12 313.2 13.2 12.6 2.5 34,0 2.8
3 68103 24 16 20.4 2.6 11.8 1.9 18,6 4.9
4 48108 r 16 30.1 6.3 11.4 2.3 le.0 2.5
4 08:380 8.5 8.5 56,6 9.3 22,6 5.1 49.2 5.9
4 89:80 i 1 87.7 1.9 61.1 7.5 86,6 7.7
4 i8:00 2 2 95.8 1e,9 125.1 11.7 . 95.2 9.9
4 11102 3l 3 181.4 8.3 204.1 38,2 85.1 1.5
4 12:03 4 4 187.2 18.3 212.4 21.) 1.8 8.1
4 13:80 S 1 184,56 9.7 192.5 24.3 186, 8.4
4 14:00 6 2 99,8 112 166,9 28,8 118.5 11.4
4 1%:00 il 3 115.9 5.0 72.1 18,7 1244 11,2
4 28100 12 4 110.4 6.1 72.2 12,9 112,8¢ 14,7
4 22189 i4 13 92.8 8.5 49,6 6.1 " 8l,8 12,8
4 24480 16 8 78.1 14.5 18.1 5.6 68,6 11.7
$ 881048 24 16 3e. b 6.2 12,9 2.1 28,2 5.1
S 12189 28 20 19.2 5.8 7.5 .1 12.9 3.0

¢ Nej
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Areas Under the Plasma Concentration Curve?®
for Day 1** and Day 4**

Area Under the Curve, ng/ml-hr

CGastrointestinal
Therapeutic System Dexatrim Solution

Subject Day 1 Day & Day 1  Day & Day 1 Day &

i o e

1 1205 1265 1319 1673 1409 1410
| 2 1196 2019 1222 1430, 1281 1347

3 2016 1990 1658 1923 1598 2194

4 1304 1737 1761 1187 1323 1468

5 | 883%x* 1391 1380 2202 1319 1871

6 1033 1283 1030 1070 1138 997
Mean 1273 (1614 1395 1581 1345  (1548°

+ S.E.M.  + 161 + 142 + 111 + 178 + 62 + 172

* Computed by trapezoidal approximation

** Day 1: 08:00, Day 1 to 08:00, Day 2
Day 4: 08:00, Day 4 to 08:00, Day 5

*** System taken on Day 1 was recovered in the stool ca. 10 hours
from ingestion and contained 23 mg (ca. 33%) of the dose.
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TABLE 5

Residual PPA.HC1l Content of Gastrointestinal

Therapeutic Systems Recovered from Stools

Defecation

Day

Time

Subject 01%*

Sub?ect 02
Sﬁbject 03
Subject 04
Subject 05
Subject 06

Total Residual
PPA.HC1l, mg

* Subject did not collect stools beyond end of Day 6

4
5

(SR (YR AV X P NN ViunwN

wunww

14:30
07:35

08:30
10:35
09:00
17 :45

08:45
09:00
09:15
12:15

14:00
07:00%*
07:00%*
07:00

18:15
12:00**
12:00%%
06:00

08:45%*
08:45%*
08:45
22:00

Recdvery
from Stool
Day Time

4
5

wp N W 00 £ W s, wviniwin

oW

17:00
09:50

09:15
15:30
12:00
17:50

18:00
09:30
12:00
10:30

16:45
10:00
10:00
11:30

08:25
17:20
17:20
10:10

17:00
17:00
09:30
08:30

** Systems recovered in the same stool

MG PPA.HC1

Gut Transit
Time, hrs

0.07
0.73

3.60
2.03
0.60
1.13

2.07
1.92
2.18
0.52

0.75
0.43
1.70
1.07

23.0
0.74
0.74
1.46

QooN
L]
A RVe)
=N O

[ I

48.69

24.5
26.5

24.7
25.0
25.2

10.2
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PROTOCOL C-81-011

TABLE 6A
URINARY EXCRETION OF PPA.NCL
GASTROINTESTINAL THERAPEUTIC SYSTEM

DAY OF TIME MG OF PPA.HCL EBXCRETED . S )3
DOSING INTERVAL HOURS IN )
CYCLE OF SAMPLE INTERVAL  SUBJECT 81 SUBJECT 82 SUBJECT 83 SUBJECT 94 SUBJECT 85 BUBJECT 96
esacoe crsosnsons Susncans BOOGLINOONL GRGOLOESOS WEBIRANENS QOLPSPCEEY HICCIGEPES FCLOPRISYS

1 BEFORE ‘ﬂlﬂl - a.8 ao' ‘U. 4.8 9.0 ‘..

1 08:00 ~ 12500 ) 1.8 9.5 7.2 8.4 25,6 18,1

1 16100 « 20:08 4 15.5 i0.9 16.7* le.9 9.2 9.7

1 203180 « 24308 4 9.7 12.4 - 18.6 1.6 1.2

2 24108 » 38308 8 1].‘ 1201 10.3 ll.ﬂ 3.0 1‘0,

23 poted - 0Br0d 24 62.3 47.2 58,8 52,2 47.4 631.9

4 #86:00 » 12:80 4 13.8 1.9 18,1 16.6 9.3 12,0

4 16:08 » 20:00 4 7.1 10.‘ 12.3 1‘03 l‘os 17.9

‘ 20000 - 24198 9.4 18.2 11.9 11.9 13.6 12.9

5 24:00 ~ ¢B8:00 8 9.4 19.4 13.6 1.9 9.2 8.6 4J§

5 88:08 - 12:09 4 1.7 3.4 2,8 ., 4.0 4.0 1.2

S 12140 - 16104 4 8,6 2,8 2.8 1.3 1.4 1.2

5-6 16:00 « gB:80 16 8.8 2.2 5.4 8.8 9.8 8.0

¢ AMOUNT EXCRETED POR BOTH THIS INTERVAL AND NEXT INTERVAL
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PROTOCOL C-81-011
TABLE &8
URINARY EXCRETION OF PPA.HCL
DEXATRIN CAPSULES
DAY OF TINE HG OF PPA,HCL EBXCRETED ' :
DOSING INTERVAL HOURS IN -
CYCLE OF SAMPLE INTERVAL  SUBJECT €1 SUBJECT 62 SUBJECT 93 SUBJECT 04 SUBJECT €5 BUBJECT €6 . ) ﬂ}
crsasw sossonvean tossmsan ecsssovoves crboasrcansrs fMososssaes cosddoososs dbasaasass sdoconcass Ct N
1 BEFORE #8:89 - 8.0 8.8 8.9 8.0 .8 .8
1 80183 - 12‘0“ 4 l‘os 22.‘ 3.3 a" 1‘.2 15.1
1 12108 « 16180 4 27.4 18.9 3.1 24,4 3.1 19,9
1 16:00 « 203180 4 13.0 9.6 8.7 11,3 9.7 11,2
1 20308 « 24300 4 1.9 5.5 5.9 7.9 7.5 2.7
2 24:00 ~ 98:00 8 . 5.2 6.7 6.2 6.6 6.1 4.6
2-3 88:¢00 « 08282 24 61,8 57.4 61.1 65,2 68,7 26,9
3-4 88100 « 28108 24 71.8 56,1 65.6 65,9 6.1 4.3
4 20:00 - 12:00 4 28,2 25.8 13,3 15.9 16,7 15.3
4 12:080 - 16100 4 20,1 28.) 16.9 22,8 31,6 24,9
4 16100 « 20508 4 12,1 18,1 17.9 1l.4 4,5 10,0
4 20198 » 24180 4 1.4 6.2 8.7 4.9 6.9 4.4 *
5 2‘3’9 - 33800 8 5.9 ‘l‘ 1;2 ‘.5 0" 3.2
5 0B:00 » 12180 4 lno 1.‘ 006 ‘la 2.6 g.8 o
H 12100 « 16:08 4 8,5 8.8 8.5 0.7 1.4 .9 ;}
5+6 16188 « U109 16 8.0 8.6 1.8 8.0 §.5 8.0
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PROTOCOL C-81-011

TARLE 6C
URINARY EXCRETION OF PPA.HCL
AMQUEQUS SOLUTION

DAY OF TINE MG OF PPA.HCL EXCRETED
00S ING INTERVAL HHIOUKRS IN . . .
CYCLE OF SAMPLE INTERVAL  SUBJECT @1 SUBJECT 62 SUBJECT 83 SUBJECT @4 SUBJECT @5 SUBJECT 86
coaaow corssoncns bosccces eavsssnsown owsocaveas Scoodwbonssss cbasssasss Seoncocsan sososscsse
1 BEFORE 083180 - 8.9 8.1 (1Y ] e.0 6.0 .8
1 121020 » 16:00 4 9,9 9.8 1.1 11,5 13.6 1.3
1 16180 » 20:08 4 6.3 5‘0 3‘1 30“ s.' ’ 5.5
1 28188 « 24100 4 12,1 12,0 15.1 8.8 17.1 15.8
2 24383 - 8831089 8 18.0 16.4 16.6 17.4 11,2 13,9
243 98:00 « 08:00 24 69,2 67,8 62.8 85.9 69.4 61,8
3=4 f8300 - BBz 24 67.3 62.2 67.1 69.9 53.5 64,4
4 BB1d8 - 123080 4 12,8 9.8 10,5 18,6 0.2 12.8
4 12:00 » 16108 4 9.2 14.0 13.6 19.0 14.1 10.4
4 16108 » 23:08 4 23,8 17.7 22.7 20.5 21.6 22.4
4 20108 + 241890 4 1103 9.6 8.4 1101 4.3 .0’
5 24188 » 88100 8 6.0 12.3 4.0 9.8 16.4 6.2
5 081023 « 12:00 4 1.8 1,9 1.2 2.2 3.4 .6
S 12!00 - 16100 4 Do? 102 lce 8.3 311 'Qs
5«6 16108 ~ 88300 16 e.¢ 2.8 1.9 1.2 9.4 4.0



.. PROTOCOL C-81-011 . TABLE 7

Total Urinary Excretion of PPA.HC1

f : . MG PPA.HCl Excreted from
4 08:00, Day 1 to 12:00, Day 5

in GITS recovered in stools

Gastrointestinal
E Therapeutice
Subject System Dexatrim Solution
5 01 257.4 277.2 259.2
} 02 238.3 247.5 256.1
} 03 236.1 247.0 244 .4
1 04 226.4 250.7 287.2
1
,mé 05 233.6 249.8 262.0
\i;: . '
06 248.1 211.2 245.5
3
] Mean 240.0 1247.2 259.1
+ S.E.M. + 4.5 + 8.6 + 6.3
Total
Excretion:
MG 1440 1483 1554
as %2 of
Dose 82* 82 86

* Based on total dose of 1800 mg minus 49 mg residual found
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PROTOCOL C-81-011

WWWWWWWWWWWWWW NNNNNNNNNNRNNNRNN b b ot ot o bt pod b bt ot pot ot pot

SUBJECT WEEK

- e w
.

DOSAGE
FORM

- e > ar

GITS
GITS
GITS
GITS
GITS
GITS
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
SOLUTION
SOLUTION
SOLUTION
SOLUTION

SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION
DEXATRIM
DEXATRIM

DEXATRIM’

DEXATRIM
GITS
GITS
GITS
GITS

DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
SOLUTION

SOLUTION
SOLUTION
SOLUTION
GITS
GITS
GITS
GITS

TASBLE 8

DATE

- . > w
0

BIMARS2
@1MARS2
BIMARS2
BiMARB2
B3MARB2
BSMARB2
15MAR82
15MARS2
18MARS2
18MARS2
29MARB2
29MARB2
8iAPRE2
@iAPRS2

#1MARB2
21MARS2
81MARB2
81MARBZ
81MARB2
@3MARB2
85MARS82
i5MARB2
15MARS82
18MARS82
18MARS82
29MARS82
29MAR82
#1APR82
P1APRB2

B1MAR82
81MARS2
giMARS2
81MARS2
B3MAR82
85MAR82
i5MARB2
i5MARS82
181AR82
i8MARB2
29MARB2
29M4AR82
01APR82
0i1APRB2

TIME

- o o -

»

98:09.

10:02
14:08
18:08
eg:00
£68:006
c8:00
12:090
28:09
11:90
28:08
11:80
08:20
12:00

08:080
99:00
i8:89
12:28
18:08
28:00
B8:00
68:08
12:62
28:00
11:09
28:09
1i:090
98:89
i2:08

p8:00
19:00
14:00
18:900
g8:090
98:08
88:00
12:00
88:00
1i:00
28:080
11:00
©8:00
12:080

SYS~
TOLIC

- W ur > o

110
118
io8
ig2
ile
1i2
118
112
io8
122
ile
lo6
118
122

ils
ile

BLOOD PRESSURE AND PULSE MEASUREMENTS

BLOOD PRESSURE
DIAS~
TOLIC

L & N X 4

PLASMA
LEVEL
NG/ML

- o e o
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. o .

w
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 PROTOCOL C-81-011
: TABLE 8 (CONT.)

::9 BLOOD PRESSURE AND PULSE MEASUREMENTS
BLOOD PRESSURE PLASMA
. DOSAGE SYS~ DIAS~ LEVEL
SUBJECT WEEK FORM DATE TIME TOLIC TOLIC PULSE NG/ML
4 1 SOLUTION ©9iMAR82 88:080 106 78 68 S.9
4 1 SOLUTION @iMARS82 £9:00 120 72 88 49.3
4 1 SOLUTION OiMARB2 10:08 118 78 76 82.5
{ 4 1 SOLUTION B1IMARS2 12:80 122 76 76 96.3
} 4 1 SOLUTION G1MARB82 14:88 122 78 64 62.8
4 1 SOLUTION 21MAR82 18:080 124 79 72 25.8
| 4 i SOLUTION @3MARS82 £8:088 116 68 74 14.9
| 4 1 SOLUTION OSMARS82 ©88:029 11le 68 78 14.7
4 3 GITS 15MAR82 €8:088 119 68 €4 5.8
4 3 GITS 1SMARS82 12:28 118 78 72 67.8
i 4 3 GITS 184ARB2 ©8:98 118 72 68 34.8
4. 3 GITS 18MAR82 11:88 io8 68 68 87.
4 S DEXATRIM 29MARB82 ©B:08 122 8 72 5.9
4 S DEXATRIM 29MAR82 11:08 188 64 64 182.82
4 5 DEXATRIM Ol1APR82 ©8:08 122 78 88 1.9
4 S DEXATRIM 8l1APRB2 12:00 112 60 72 128.7
5 1 GITS 61MARB82 ©88:88 122 84 72 5.8
5 1 GITS 8I1MARB2 10:08 128 80 78 6§2.9
5 1 GITS PIMARSB82 14:08 118 72 76 52.3
5 1 GIiTS @1MAR82 18:88 118 70 78 59,7
5 1l GITS B3MARB2 88B:98 122 68 78 21.8
S 1 GITS PSMARB2 ©8:08 120 8 78 21.7
5 3 SOLUTION 1SMARS82 28:08 1318 78 78 5.9
S 3 SOLUTION 15MARB82 12:908 118 18 .78 65.5
5 3 SOLUTION 18MARS82 ©8:88 122 70 68 19.0
5 3 SOLUTION 18MARS2 11:08 188 78 68 76.6
5 5 DEXATRIM 2SMARB2 98:08 129 72 76 5.8
S 5 DEXATRIM 239MARS82 11:08 126 88 88 91.5
S s DEXATRIM @81APRS82 @8:80 1le 78 72 15.8
5 S DEXATRIM Gl1APR82 12:00 112 68 12 232.5
6 1l DEXATRIM O1MAR82 068:08 120 78 68 5.8
6 1 DEXATRIM @1MARS82 14:89 128 82 68 72.7
6 1 DEXATRIM 81MAR82 14:08 130 70 72 1901.8
6 1l DEXATRIM O1MARS82 18:89 118 78 78 52.8
6 1 DEXATRIM O3MARS82 @8:089 198 70 78 5.8
6 1 DEXATRIM BSMAR82 $88:08 112 68 78 5.9
6 3 GITS 1SMARS82 88:08 122 74 72 5.8
6 3 GITS 1SMARB82 12:00 129 70 68 55.2
6 3 GITS 18MAR82 @8:88 119 62 68 21.0
6 3 GITS 18MAR82 11:99 128 72 6B ‘68.5
6 5 SOLUTION 29MARS82 £8:83 122 72 68 5.9
6 S SOLUTION 29MARS82 11:08 188 62 68 96.5
6 S SOLUTION @l1APR82 38:08 128 . 89 68 8.4
6 S SOLUTION Ql1APRB2 12:28 i22 72 68 41.8
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7 ' PROTOCOL C-81-011 ‘ . APPENDIX 1
- Study Schedule

DRUG ADMINISTRATION Bours Since

* All subjects were served the same menu

Day of Time Dose Glven, MG ° Lsst Dose Urine
Dosing of GITS & Blood “CITS & Collection Food
Cycle Day Dexatrim = Solutfon Sample Dexatrim Sol'n Interval Intake
N 1 07:30 X - - Control Void Just Breakfast®
Prior to lst Dose
l 1 08:00 75 37.5 x 0 0 Stact
1 ~ 08:30 b 4 0.5 0.5
, 1 09:00 X 1 1 :
f 1 10:00 X 2 2 4 hrs
i 1 11:00 b 4 3 3
' 1 12:00 X & & Finish/Start
1 12:30 . Lunch*
: 1 13:00 ) 4 - 5 4 hrs
.I 1 14:00 X 6 6
{ }g:gg i go go Finish/Starg
1 18:30 1 4 hrs Dinner®*
) 1 20:00 37.5 X 12 12 Finish/Start; 4 nrs
§ 1 - 24:00 b 4 16 & Finish/Start
* 8 hrs
I 2 07:30 L ] Breakfasc®
i 2 08:00 75 25 X 24 12 Fi{nish/Start
2 12:00 25
2 12:30 Lunch
2 16:00 25
2 18:30 Dinner
26 hrs )
3 07:30 v Breakfast®
3 08:00 75 25 ) 4 24 16 Finish/Stare
3 12:00 25 . .
3 12:30 . Lunch
3 16:00 25
3 18:30 : 24 hrs Dinner
4 07:30 . v Breakfast®
4 08:00 75 25 X 24 16 Finish/Start
4 08:30 X 0.5 0.5
4 09:00 h 4 1 1
4 10:00 X 2 2 4 hrs
& 11:00 X 3 3 - B
4 12:00 25 p 4 & & Finish/Start
4 12:30 Lunch®
4 13:00 X 5 1 4 hrs
4 14:00 X 6 . 2 v
4 16:00 25 X 8 & Finish/Start
& 18:00 X 10 2
4 18:30 1 4 hrs Dinner®
4 19:00 X 11 3
4 20:00 X 12 § Finish/Start
4 22:00 X 14 6 3 & hrs
4 24:00 X 16 8 Finfish/Start
_ . 1 8 hrs
5 07:30 Breakfast*®
b 08:30 X r{ 16 Finish/Starty 4 hrs
5 12:00 X 28 20 Finish/Start, 4 hrs
5 16:00 32 24 Finish/Statt$ 16 hrs
b 08:00 48 40 Finish



* PROTOCOL C-81~-011 Appendix II

Vey

J:>‘ .
The Determination of Phenylpropanoclamine
in Plasma by Gas Liquid Chromatography
and Urine by High Pressure Liquid Chromatography

.
-

Py

Analysis of the drug in plasma involved extraction of
phenylpropanolamine from plasma into toluene, followed

by derivatization with trifluorocacetic anhydride to yield "
an electroa-~capturing di-trifluorcacetyl derivative,

prior to injection into the gas liquid chromatographic
system. 2-aminc-3-phenyl-l-propanol hydrochloride was

used as an internal standard. Quantification was perforsed
by peak area measurement and by use of a standard curve.

)

1

]

} Analysis of the drug ia urine involved {njection of
aliquots of urine into the high pressure liquid
chromatographic system., Amphetamine sulfate was used as
an internal standard., The compounds were chromatographed

] on a reverse phase column., The drug and internal standard
were converted to fluorescent molecules(1) as they eluted

. from the column by post-column reaction with o-phthal-

(i} aldehyde. The fluorophores were detected by a fluorescence

” detector with excitation at 340 nm and an emission cutoff -
at 418 nm. Quantification was performed by peak area
measurement and by use of a standard curve. A detailed

] description of the high pressure 1fquid chromatographic
system i{s contained' in Exhibit I,

Reference:

(1) Simons, S.S., Jr. and Johnson, D.F., J. Am. Chem. Soc.
98, pp. 7098-1099, 1976.

-1-
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Appendix II
{continued)

REAGENTS AND EQUIPMENT

Plasma Assay

Vagian Model 3700 gas chromatograph; equipped with s
Nib3 electron-capture detector and capillary
pneumatics.

The gas chromatograph was fitted with a fused sflica
capillary column (Chrompack-Netherland B.V.) 25 meters
x 0.25 om i1.d. coatad with OV-101.

Carrier gas was dry, oxyzsn-free high purity helium at
a lipear velocity of 30 ca/sec.

Make-up gas was dry; oxygen-free high purity nitrogen,
at 30 ml/min, :

The temperatures used were: Iinjector 220°C, detector
200°C, oven temperature at 120°C {sothermal.

Injections were made in the split mode, with a split
ratio of 50:1.

Trifluorocacetic anhydride, Pierce Chemical Company

2-amino-3-phenyl-1-propanol hydroéﬁloride, Aldrich
Chemical Company,

&-Diméthylamincpyridine, Aldrich Chemical Company.



Appendix I1I
{continued)

'

Urine Assay

Water's Model 6000 A Pump (for mobile phase)

Water's Model 6000 A or Milton Roy Model 196
(for Fluoropa® Solution)

Water's Model 710 A WISP Automatic Sample Processor

Coiled teflon tubing (15' x 0.027" {.d.) as a post-
column, in-line reactor

Thermonix 420 BKU water bath, room temperature
Schoeffel FS 970, L.C. Fluorcmeter

25 cm x 4.6 mm ODS-Hypersil 5 micron column, Shandon
Southern

-

- Spectra-Physics 4100 Integrator~Calcu1;tqr

Gelman Instrument Co., Glass Fiber Filter type A/E,
47 mm

Fluoropa® crystals, Pierce Chemical Co.

Phenylpropanolamine BCl, Sigma
Amphetamine Sulfate
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Appendix II
(continued)-

PROCEDURES

[ —- 6. &

G el e

Plasma Assay

Standard Solutions Preparation

Phenylpropanolamine HC1 (Sigma) was used to prepars
standard solutions., 2-amino-3-phenyl-il-propancl
hydrochloride (Aldrich) was used to prepare internal
standard solutions for the plasma assay. ?fhenyl-
propanolamine HCl (25 mg) was accurately weighed,
transferred to a 25 ml volumetrie flask, and
dissolved with distilled water. The solution was
brought to mark with distilled water, and was used
as the phenylpropanolamine HCl stock standard
solution (1 mg/ml). .

2-amino-3-phenyl-1-propanol hydrochloride (10 ag)
was accurately weighed, transferred to a 10 ml
volumetric flask and dissolved with distilled watar.
The solution was brought to mark with distilled
water, and was used as the 2-amino-3-phenyl-1-
propanol hydrochloride stock internal standard
solutiocn (1 mg/ml).

-
-

Standard Curves, Spiked Plasma

Standard curves were generated by spiking control
plasma samples (1 ml) with varying amounts of
phenylpropanolamine HCl, and a constant amount of
internal standard.

An aliquot (1.0 ml) of the pheanylpropanolamine
stock solution (1 mg/ml) was transferred to a 1L
volumetriec flask, and brought to mark with disti{lled
water., Varyiag microliter aliquots of this dilution
(1 ug/ml) were added to control plasma so that f{nal
concentrations were 5.23, 20.94%, 104.70, 157.05 and
261.75 ng/ml, An aliquot (1.0 ml) of the 2-amino-
3-phenyl-1l-propanol hydrochloride stock internal
standard solution (1 mg/ml) was transferred to a 1L
volumetric flask, and brought to mark with distilled
water. An aliquot (200 ul) of this dilution was
added to each of the five standard plasma solutions
for a final concentration of approximately 200 ng/ml.
Standard concentrations of phenylpropanolarine HC1
in plasma were converted to the equivalent base
concentrations by multiplication by 0.3055.

-4~
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Appendix II
(continued)

Analysis of Plasma

Extraction and derivatization of phenylpropanc-

lamine was carried out in sflanized-glass 15 ml
Teflon® stoppered centrifugs tubes. Plasma samples
(1.0 ml) were spiked with {nternal standard 2-amino-
3-phenyl-tl-propanol hydrochloride (200 ng), followed
by the addition of KHPOy buffer (0.2 ml of a 0.5 M o
solution, pH 11.0), saturated sodium chloride (0.2 ml),
and toluene (1.5 ml). The centrifugs tubes wers :
then sealed with teflon stoppers, and shaken by

vortex mixing for 1.5 minutes., They were then
centrifuged at 2000 RPM for 5 minutes, and the upper
organlec layer transferred to a second set of silanized
15-ml1 centrifuge tubes. The remaining aqueous phases
were re-extracted with toluene (1.5 ml) by vortax
mixing for 1.5 minutes, They were then centrifuged

at 2000 RPM for 5 minutes, and the upper organic

layer combined with the first toluene extracts.

The combined toluene extracts were then concen-
trated to approximately 0.5 ml under nitrogen, in a
40°C water bath, U4-dimethylaminopyridine (0.2 mg
dissolved in 50 ul toluene) and triflucroacetiec
anhydride (70 ul) were then added, and the tubes
stoppered with teflon stoppers: The tubes were
then heated in a 60°C water bath for 45 minutes,.
NapHPOy buffer (2 mls of a 0.5 M solution, pH 6.0)
was then added to the tubes, followed by vortex
mixing. The toluene layer was then transferred to
a third set of silanized centrifuge tubes, followed -
by injection of microliter aliquots into the
chromatographic system. Retention times of the di-
trifluorcacetyl derivatives of phenylpropanclamine
and 2-amine-3-phenyl-1-propanol were 2.5 and 3.5
minutes respectively.

OUrine Assay

Standard Solution Preparation

Phenylpropanolamine HCl (Sigma) was used to prepare
standard solutions. Amphetamine sulfate (Sigma)

was used to prepare internal standard solutions for
the urine assay. Phenylpropanolamine HCl (29 mg)

was accurately weighed, transferred to a 25 ml
volumetrie flask, and dissolved with distilled water.
The solution was brought to mark with distilled
water, and was used as the phenylpropanolzmnine HC1
stock standard (1 amg/ml).

-5



Appendix 1I
(continued)

Amphetamine sulfate (30 mg) was accurately weighed,
transferred to a 500 ml volumetrie flask and dissolved
with distilled water. The solution was brought to
mark with distilled water, and was used as the
amphetanine sulfate stock standard solution (60 ug/ml).

The mobile phase was prepared by adding 6.8 gnm
KHzPO3, 1.9 gm hexanesulfonate sodium (Regis Chemical
Co.), and 1.0 ml triethylamine (Pierce Chemical

Co.) to 950 ml distilled water. The pH was adjusted
to 3.0 with H3POy. The solution was then transferred
to a 1L volumetric flask and brought to mark with
distilled water, Methanol (400 ml) was added to a

1L volumnetric flask, which was then brought to mark
with the above solution., The mobile phase was vacuum
filtered through a 0.3 u filter before use., The
volumetric flow rate of the mobile phase was

1.5 ml/minute. Retention time of phenylpropanolamine
and amphetamine were 5.8 minutes and 8.5 minutes
respectively, N

)
n .
3

wlidet

The eluent from the reverse phase column was mixed
with a Fluoropa® solution which was Iintroduced into
"the solvent stream via a T-fitting (Kel-F) at the
rate of 1.5 ml/minute. The Fluoropa® solution was
prepared by adding 25 gm boric acid to 6§50 ml
distilled water in a 2L beaker. The pd was adjusted
to 10.4 with S0% KOH in water. 2-wmercaptoethanol
(2.0 ml) was added to the solution, followed by the
addition of Fluoropa® (800 mg o~phthalaldehyde)
previously dissolved in approximately 10 @l methanol.
This solution was vacuum filtered through a 0.3 u
filter before use,

- "
e e

Standard Curves, Sopiked Urine

Standard curves were generated by spiking control
urine samples (2.0 ml) with varying amounts of
phenylpropanolamine HCl, and a constant amount of
internal standard.

I s . , ‘ ' ‘:_.:j E‘u. 4-3

Varying microliter aliquots of the phenylpropanolamine
HC1l stock solution were added to control urine so

that the final concentrations were 0.955, 3.82,

9.55, 38.2 and 95.5 ug/ml. An aliquot (1.0 ml) of
the amphetamine sulfate stock solution was added to
each of the five standard urine solutions for a

final concentration of approximately 20 ug/ml.
Standard concentrations of phenylpropanclamine HC1

in urine were coanvertad to the equivalent base
concentrations by multiplication by 0.8053.

]
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o Appendix II,
T {continued)

Analysis of Urine

Urine samples (2.0 ml) were transferred to 15-ml
stoppered centrifuge tubes, followed by addition of
internal standard amphetamine sulfate (approximately
60 ug). The solution was mixed on a vortex mixer,
followed by centrifugation at 2000 RPM for five

\ minutes., The supernatant was transferred to auto-

’ _ sampler vials by pipet for injection into the
chromatographic system. .

III, PLAN OF STUDY

s The assay methods describded ia this report for
- measuring phenylpropanolamine levels in urine and
i plasma were evaluated for their precision, accuracy,
reproducibility, specificity and linearity. 1In
addition to this, the stability of -phenylpropanolamine
] ‘in urine and plasma was evaluated.’

To evaluate the linearity of the methods, a five
point standard curve over the expected concentration
ranges was constructed, The precision of the method
for measurement of drug in plasma and urine was
determined as the coefficient of variation of the
mean of five replicate assays at each level, Accuracy
and reproducibility of the assays were determined

by analysis of plasma and urine samples which had
been spiked with phenylpropanolamine HCl, split

into aliquots, frozen, and assayed on different

days. Specificity of the methods for phenylpropanc~
lamine and internal standards was determined,

Stability of the drug in urine was evaluated by
analysis of samples which had been spiked with
phenylpropanolamine HCl, split into aliquots, and
stored at room temperature, 4°C and -20°C. Stability
was evaluated over a one month period of time.
Stability of the drug in plasma was evaluated in

the same manner, except that spiked plasma samples
were only stored at -20°C.

Iiv. RESULTS AND CONCLUS IONS

Concentrations of phenylpropanolamine in the biological
fluids were detarnmined from calibration graphs consfructad
by plotting the ratio of peak-area measurements of the

-
»
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Appendix II
{continued)’

drug to the {nternal standard (2-ami{no-3-phenyl-1-propanol
in plasma and amphetamine {n urine) against the .
concentrations of phenylpropanclamine in the standards,
The concentration ranges for the standards {n plasma
and urine were 5.23-261.75 ng/ml and 0.555-95.5 ug/ml,
respectively. Plots of peak area ratios (Y) against
Phenylpropanclamine concentration (X) were li{near.

Typical standard curves for phenylpropanolamine {n plasma '
and urine had correlation coefficients of 0.9997 and
0.9999 respectively., Sample standard curves for plasma
and urine are shown in Figures {1 and 2 respectively.
Sample chromatogracs of plasma and urine extracts are
shown in Figures 3 and 4§ respectively. The methods

were specific for drug in that control samples of plasma
and urine contained no responses which interfered with
either phenylpropanolamine or internal standards.

The precision of the method for measurement of plasma
concentrations of phenylpropanolamine, determined as

the coefficient of variation of the mean of five replicate
assays, was + 5.63, 1.80, + 6.48, + 1.64, and + 1.63%

at 5.23, 20.94, 104.70, 157.05 and 261.75 ng/ml
respectively. Precision for measurement of urine con-
centrations of phenylpropanolamine was + 2.23, + 0.55,
0.41, + 0.64, and + 0.19% at 0.955, 3.82, 9.55, 38.2,

and 95.5 pg/ml respectively. The above data are shown

in Table I and Ia.

Reproducibility and accuracy of the assays was determined
by analysis of blank plasma and urine samples which had
been spiked with known amounts of phenylpropanolamine
HCl. They were each then divided into aliquots and
frozen, followed by analysis on consecutive days., The
results of these analyses are shown in Table II and III
for plasma and urine respectively. A& given extract was
injected into the chromatographic systems five successive
times to determine the variation of detector response.
The results are shown in Table IV. Reproducibility of
the plasma assay was ¢+ 7:03% (Table II) while that of

the urine assay was + 2.69% (Table III). Accuracy of

the plasma assay measured as the percent difference
between actual amount spiked into the plasma and the
average of flve assay values was 6.37%. - Accuracy of

the urine assay measured as the percent difference between
the actual amount spiked into urine and the average of
eight assay values was 1.58%. The variation of detector
response measured as the coefficient of varifation of

area ratlos between standard. and i{nternal standard for
five successive injections of the same extract was + 0.53%
and + 0.75% for plasma and urine respectively (Table IV).

-8~



Appendix 1II,
(cont;pued)

Stability of the drug {n plasma was deternined by assay
of control plasma samples which had been spiked at three
levels (approximately 20, 100 and 190 ng/ml), separated
. into separate aliquots, and stored i{in silicone coated
| : blood collection tubes at -20°C, Aliquots were assayed
periodically over a 33 day period. The results ars
shown in Table V. The drug in plasma at levels of
approximately 100 and 190 ng/ml are stable aftar 33
i . days of storage. At approximately 20 ng/ml, however,
the level of drug fell off at day 33. It was therefore
concluded that at this lower level, samples are stable
| for at least 28 days, but not 33 days. Samples f{rom

clinical studies must therefore be assayed within 28 days
of collection.

Stability of the drug in urine was determined by assay

of control urine samples which had been splked at three

. levels (approximately 2, 25 and 50 ug/ml), separated

! . into separate aliguots, and stored in brown one quart

polyethylene bottles at three different tenperatures

b {(room temperature, 4°C and -20°C). Aliquots were assayed

| over a 28 day period. The results are shown in Table VI.
The drug in urine at all three levels is only stable

, for 7 days when stored at room temperature. When stored

. at 4°C, the drug is stable for 11, 15 and 15 days at

'<t> levels of approximately 2, 25 and 50 ug/ml respectively.

The drug at all levels {n urine was stable for the full

28 days when stored at -20°C.
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. - Appendix II .
(i> . (continued)

TABLE I

Precision of the method for measurement of plasma
concentrations of phenylpropanoclamine determined as the
coefflicient of variation of the mean of five replicate

assays.
Phenylpropanclamine Area Standard Coefficient
Plasza Concentration (ng/ml) N Ratio Mean Deviation of Variation
- 5.23 0.0811
5.23 0.0926
5.23 5 0.0850 0.0868 0.0049 +5.63%
5.23 0.0883
20.94% 0.2808 .
20.94 0.2806 ’
20.94 5 0.2770 0.2812 0.0050 +1.80% _
20.94 0.2778
20.94 0.2897
<:§ 104.70 1.4860
. 108.70 1.2987 .
104.70 § 1.364 1.3619 0.0883 +6.48%
104.70 1.2987 *
157.05 1.9904
157.05 1.9534 :
157.05 5 1.9580 1.9616 0.0322 +1.642
. . 157.05 1.9139 . .
157.05 1.9930
261.75 3.2536
261.75 . 3.1621
| 261.75 3.2039
261.75 3.1132

-10-



Appendix II
{(continued)

TASLE Ia

Precision of the method for measurement of urine
concentrations of phenylpropanoclamine determined as the
coefficlent of variation of the mean of five replicates

assay’.
Phenylpropanolamine Area Standard Coefficient
Urine Concentration (ug/ml) Ratio Mean Deviation of Variation

0.955 0.01529

0.955 0.01551

0.955 0.01502 0.01506 0.00034 12.235
0.955 0.01471 ‘

0.855 0.01479

3.82 0.06072

3.82 0.06085

3.82 0.06106 0.0609% 0.0003% +0.55%
3.82 0.06060 ’

3.82 0.06136

9.55 0.1566

9.55 0.1557

9.55 0.1560 0. 1556 0.00064% +0.81%
9.55 0.1563

9.55 0.1546 s

38.2 0.6%11
38.2 0.6526
38.2 0.6475 0.6475 0.0041 " +0.64%
38-2 0.61‘86 . °
38.2 0.6478

95.5 1.6369

95.5 1.6303
85.5 1.6305 1.6324 0.0031 +0.19%
95.5 1.6345
95.5 1.6298

I -11-
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TABLE II

Reproducibility and accuracy of plasma assay. Plasma
was splked with 99.43 ng/ml phenylpropanclamine BC1,
-then separated into five separate aliquots which were
Stored at -20 €. These aliquots were assayed on five

separate days over a 97 day period.

Phenylpropanolamine HC1 Average (ng/ml) and e
Determined (ng/ml) Coefficient of Vari{ation

97.12

102.34%

87.12 93.09(47.03%, n = 5)
87.55 :

91.33

Percent difference between
actual plasma level and

. the average determined
level * :

- v S

6.37

-12-
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(continuedy

Table III

Reproducibility and accuracy of urine assay. Urine was
spiked with 22.72 ug/ml phenylpropanolamine HCl, then
separated Into 8 separate al{quots which were stored at
-20°C. These aliquots were assayed two at a time on four
different days over a two week pericd.

Phenylpropanolamine HC1 Average (ug/ml) and o
Determined (ug/ml) Coefficient of Variation

22.73
22.g2
21.65
21.“5 A 22.36 (:2.69,"| n = 8)
22 .47
22,93
23.13
22.% . :
Percent'difference between
actual urine level and

the average determined .
lavel

T e o o S . g s




Appendix II
(continued)

Table IV

Reproducibility of detector response, The same extracts
of phenylpropanoclamine from plasma and from urine wers
inJected into the GLC (for plasma) and the H.P.L.C. (for
urine) five times on the same day.

e et beed  bed bt lsed Léi;>t-d jid

. Phenylpropanolamine HCl Area . Standard Coefflcient |
Plasma Concentration {(ng/ml) Ratio Mean Deviation of Variation
104.70 1.3605
104.70 1.3636
104.70 1.3778 1.3652 0.0072 +0.53%
104.70 1.3608
104.70 1.3636
Phenylpropanolamine BCl Area Stindard Coefficlent
Urine Concentration (ng/ml) Ratio Mean Deviation of Variation
22.72 0.2676
22.72 0.2706
22.72 0.2707 0.2708 0.00203 10.753
22.72 0.2727 . -
] 22.72 0.2724
!
\%
] ~-14-
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Tadle V

Stabdility of phenylpropanolamine HCl in plasma., Plasma
was spiked with phenylpropanolamine HCl at three levels
(approximately 20, 100, and 190 ng/ml), then separated -
into separate aliquots which were stored i{in silicone
coatsed 10 ml blood collection tubes (B-D Vacutainer Brand)
at -20°C. Aliquots were assayed periodically over a 33
day period. .

e —— o s S S s S D I DeraED S D

2 élﬁ Y

- Day ‘ _Determined (ng/ml) _

3 0 21.5 106.2 190.0
1' 2000 1020‘ 18”01
7 23.3 111.1 183.3

] 12 26.7 108.9 187.8
15 28.8% 118.9 . 198.9
21 22.0 100.0 ¢+ 177.0

] 28 23.0 114.0 198.0
33 18.8 106.8 187.1
Average 22.5 108.5 188.3
Standard Deviation 2.5 6.2 6.3
Coefficient of T
Variation +11.11% +5.71% +3.35%

] -15- -
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Table VI

Stability of phenylpropanolamine HCl {n urine. Urine
was spiked with phenylpropanolamine HC1l at three levels
(approximately 2, 25 and 50 ug/ml), then separated into
Separate aliquots which were stored i{n one quart poly-
ethylene bottles (normally used for urine collection {na
clinical studlies) at three different temperatures (room

temperature, 4°C and -20°C). Aliquots of these solutions

were assayed periodically over a 28 day period.

Phenylpropanolamine HCl Determined (ug/ml)

[ ]

Day Room Temp H4°C -20°C Room Temp 4°C -20°C Room Temp 4°C -20°C
0 1.76 1.81 1.77 21.79 23.82 24.39 49.87 49.39 48.89
3 2.13 2.12 2.10 28.82 25.01 24.87 49.73 50.08 s50.11
7 2.23 2.15 2.08 22.52 24.87 28.79 50.22 50.97 50.67
15 0.95 1.4868 2.10 15.43 24.76 24.69 * 38.56 S50.88 49.77
28 1.33 1.68 2.50 14.10 23.38 24.68 25.73 47.43 Uu8.58

3/24/82

e b e luemel Geedd  fd u—JQ;;}d

o
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Area Ratio ( phenylpropsnolamine/ intecnal standard)

, Appendix II
(continued) .

Flgure 2

standard curve for assay of phenvipropanolami=g
in plasea, comstsucted by plotiing peak araa
r2tio of ghexylpropezolazize 3o ixtermal
standard a32inat concenzzazion of pheaylproe
Pzaolanina,

4.0

101

.

50 o 150 200 S0
Phenyvloarezanslanine Cancenzration (ng,/al)
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Figuze 2

e e A e R e
¥,
L]

§zandasd cuxve for a2ssay of pheaylszrosanolanisg
in usizae, constructsd by pletting peak area
satio of phezylpsosanolami=s to interzal

" amemLoewll arvalemasw mawe commcwd o ol oat o a? o
{ P el LB o ChleBancadbavia Vs ORIV LITCUSR.
¢
nolanina.

P P Y [ =SS

R S

RSN Lo

E-aﬂ -]

Area Ratlo ( phenylpropanolamine HICL/ internal atandard )

=g . . P

]

-18~-




. Appendix I
l " . {continued)

b

]

Figure 3 °

" Chromatagrizs of (A} control ax:isact of L ml
plasea snd (B) extcact of 1| al plas=a containing
$.23 »g/ml of phenylpropanotlaxzize BCL (1] and
approxizately 200 ng 2-azino-3-pheanyl-le
progansl hyd-ochloride (2).

‘ ] (2)
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Figure 4

Chroc=atogTams of (A) contzol sa=ple of urizas
and (3) control sazple of urize contaiziag

2.27u9/mL shemylaroganolamizs ECT (1) and .
agpTaxizately sa/gg azphetanine sulface (2).

. . (2)
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PROTOCOL C-B1-011 Appendix III

Assay of Residual PPA.HC1l Content
of GITS Recovered from Stools

INTRODUCTION

The folloviag is a description of a high pressure liquid chromatographic method ,
for the detarmination of phenylpropanolamine-BCl (PPA-BCl) cootent inm OROS®,

The deterainatioa involves crushiag the systems and dissolving the particles ia
discilled wacter, and injecting a filtrate of this solution into the chromate=
3graphic system, The ccapound is resolved oa a reverse phase colum=n and detected
by UV absorption at 254 ma., Quastificatiom is obtained by lipear regression
analysis of peak areas of a standard curve containing at leastc three standard
points, Results will be reported as the BCl salz of PPA. This assay will

resolve PPA from <<~aninopropiophencune.

SAMPLE PREPARATION

-

Accurately weigh (mg) each system, then place each sys:eﬁ between two plastic-
weigh boats and crush with a rubber mallet. Quantitatively transfer the crushed
systea particles to a 250 ml volumetric flask and add about 100 ml distilled,
deicnized wvater. Place the volumetric flask in a2 soaic bath for 10 mizutes,

to dissolve the drug partxcles. Cool to room temperature, then £ill each

flask to voluze with H20 acd mix. Filter a portlan from each flask and .

inject 40 mel into the chromatographic system.

STANDARD PREPARATION

For analysis of systems coataining 75 mg of drug, accura:ely veigh about 60
mg PPA-8Cl USP Reference S:andar& or equivalent, and transfer quantitatively
- to a 50 ml volumetrie flask.” lel to volume with H20 and mix. Prepare
working standard dilutioas by accurately pipeting the following volumes of
r- PPA-HC1 standard stock solutiom and H70 inte appropriate glass test
| tubes, and mizx. Assuming 60 mg PPA-HCl was used to prepare the standard
© stock solutiom, the follcwing calibration standards would be generated:

[- PPA-BC] Stock H,0 ) Final Volume PPA-HCL
(=m1) (ml) * {ml) (og/ml)

l’ 1.00 5.00 ©_ 6.00 0.200
1.00 3.00 4,00 0.300

1.00 2.00 -3.00 ( 0.400

Prepare standards daily prior to analysis.

*NOTE: For analysis of systems containing other tham 75 =g of drug, divide the
expected (labeled) system PPA-HCLl concanr by 75. Thea, sultipiy the
product by 60 to g=t the azount of PPA-BCl aeeded t> prepare a stock
soluticn that, whea diluted as suggesced 2bove, will bracket the
expected sasple csncencracien.

1 ™
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ANALYSIS

Assezble a liquid chromatograph employing a :oocrolied volume pusping system,
a sample injection device, 2 UV decector capable of detactiocn a2t 254 r= and a
suicable recorder and/or integrator. Use the chromatographic colu=a as

icdicaced. '

EQUIPMENT

Puzp: Waters 6000 A or equivaleat '
Detector: | Waters Y440 or equivalent

.

Injector:s - Waters WISP 710 A or B Automatic Sample Procsssor, or Rhaodyne
. 7105, or equivalent,

— v [ ] —e Tmm —

Colizm: Waters Micro Bondapak Cjg 10 micron or equivaless

Recorder: oV output matched to detector output

n®

Integrator:  Spectra Physics 4100, or equivalent

OPERATING PARAMETERS

Flow Rate: 1.5 2l/win
Pressures 2500 psig
Detector

Wavelength: 254 om

Chare Speed: 0.2 in/mia or 0.5 cm/mia 1
Tajection .
Volume: 40 mel

Columm Temp: Ambient
Atzenuacion: 0.05 AUFS

Receacion
Tize: PPA 7.4 nia (nomipal)
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Appendix III
(continued)

RTAGENTS

Mobile Phase: 40:60 MeOH:buffer .

Tapare as follovs:

To a1l liter voluzetric flask add 700 =l discilled E;0, 50 ml of
1 M NaS,204, pB 7, 1.9 g Bexane Sulfooate ¥a, aad 20 =l of 0.25 X
triethylam=oniu=m phosphate, pE 7.3: Fill to volume with H0 and
mix. Traosfer cootents to a 2 liter erlemmeyer flask and add

667 ml MeOH. Mix and degas by vacuum filtratioa.

COLIMN PERFORMANCE .

L3

Assexble the specified chromatographic system, To coodition the column, set
the moniforing wavelength and pass mobile phase through the column at the
flow rate to be used for analysis. Equilibrate the syscem uncil a steady
baseline is obrained and column pressure is stabilized, If repeated sample
injecticas give a stable retention time, proceed o analyze the samples

and record the actual conditions used for the analysis.”

*sorz: 1f =-aninopropiophencne is o be quantified, inject an aliquot of

a test mixrure prepared by adding 0.l ml of ex-aminopropiophencae
Stock Standardl to 9.9 ml of one of the PPA-EC1 calibdraciom :
standards, If a resolution factor of greater than 1 is obtained,
proceed to analyze the sample preparatiouns.

CALCULATIONS

IDENTITY

Idencify the PPA peak (and, o< -aminopropiophencne peak, if present) by com-
parison of the retention time of the sample preparation(s) with that of the

zPrepare a Stock Standard of e{~-amincpropiopheccne-HCL as follows:

Weizh 25 w»g of &X-aminopropiophenone-RCl USP Ref:rence Standard, or equivalent,
and quancitatively traosfer to a2 50 ml volimetric flask. ODissolve and fill to
voluze with distilled wvater, If SX~aminopropiopnencne is Jderected inm sazple
preparation(s), thea dilute this Stock Standard with 0.05 M shosphace buffer,
pR 6.5, to obtain 1,2,%4, and 6§ acg/ul of o-amisopropiocphenone-3Cl working
standards.

»
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standard preparacion(s). 1If the recention tizes catch, sample peaks are

curve,

A.

B.

Appendix III
(continued)

idencified,

CONCENTRATION

Coustruct & stacdard curve by plotting concentracicns (mg/ml) of PPA-BECL vs.
peak area on linear graph paper, or by calculating the best scraighc lize by
linear regression analysis. Measure the peak area of the Sample Preparations
.and determine the cooncentracion of PPA-BCL in the samples frowm the standard

Then calculace:

.
L4

ng PPA-BCLl in system = C x 250 ml

€ x 250 ml
[}

We Z PPA-ECL in syscem = x 1002 vhere

€ = concentration of sample solution obtained from scandard curve, in ng/ml

W = veight of system, in mg

‘e

.

Frem the individual assay resulrs above, calculate the average drug conteat
and standard deviatica : . '

NOTE:

. \ . i
The same calculation may be used for quaancifying e¢-aminopropiophencne
using a standard curve obctained from the working standards suggested
ou pg. 3. Additiocmal working standards may Be preparad to brackest

the detected concentration of e<~aminopropiophencce in the sample
preparation(s).

This zerhod daveloped by Tca Tast
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PASTLISL C-¥1-011 Appendix 1V

Assay of Dosage Foras for PPA.HC1 Content

.

Gastrointestinal - : queous Solutioa
Therapeutic Dexatria diluted from Dietac Drops
Systens Capsules Lot 1X908
Lot 7614982 Lot IMDF12380A
MG PPA.HCY
MG MG 28S mg  37.5 mg
Saz=ple ¢ PPA.HC1 Sazple ¢ PPA.HCl Weex Sacple ? Dose Dose
1 76.69 1 84.2¢8 1 27.20 37.53
2 75.7% e 63.83 2 28.04 36.18
3 77.51 3 68.72 ‘1 s 28.04 37.53
. 4 75.30 4 - 92.00 4 25.13 37.53
H 76.16 s 78.07 ) $ + 25.82 36.18
‘ 6 76.36 6 $2.40 Mean 26.8  37.0
7 75.58 4 71.11 - ¢S.E.M. 0.6 0.3
76.48 ] 76.76 .
- 9 76.68 9 71.11 1 24.4) 37.85§
(%t; . 10 76.86 10 71.11 4 24 .48 37.73
76.3 76.4 3 3 24.22 37.70
*S.E.M. 2.5 4 24.41  37.78
. s 24.82 37.98
Mean 8.5 37.3
*S.E.M. 0.1 g.0
b | 25.50 37.33
2 - 37.27
s 3 25.48 37.47
4 28.14 37.23
4 . 26.37 38.01
Mean 25.6 37.8
+S.E.M. 0.3 0.2
° Mean
- Total
Dose, 1831 1834 1833
MG
o Resul& not included since value is mora tham 10 standard
deviations from mean.
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Statistics Report
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PHENYLPROPANOLAMINE ABSORPTION DURING ORAL ADMfNISTRATION
FROM GASTROINTESTINAL THERAPEUTIC SYSTEMS - STUDY 1

OBJECTIVE: To compare the bicavailability and the profiles for
plasma levels and total urinary excretion for the following three
oral dosage forms of phenylpropanclamine:

(1) The Gastrointestinal Therapeutic System {(GITS)

(2) Dexatrim 12 hour sustained release capsules

(3) Agueous solution

DESIGN: Six subjects received 75 mg PPA HCL per day from one of
the oral dosage forms indicated above, for four consecutive days
during weeks one, three, and five of the study, according to a 3 x 3
Latin square design. Blood samples were drawn during days one and
four of the dosing cycle and assayed for éhenylpropanolamine HCL.
Urine was collected during the entire dosing cycle and the GITS were
recovered from stools,

STATISTICAL METHODS: The following parameters were analyzed by
analysis of variance (Grizzle)lz

Area under the curve for day one
Area under the curve for day four
Total urinary excretion.

In addition, Westlake's confidence intervalsz were calculated for
each pair of dosage forms for these three parameters.

Plasma levels were also analyzed by a repeated measures analysis
of variance (ANOVA)g. This analysis tests the null hypothesis of

eguality of all formulation means, as well as parallelism of the



!

response curves err time (formulation by time interaction).
Comparisons between formulations at each time point were made using
Student's t tests.

Since the ANOVA table for the repeated measures analysis contains
three "error” terms (main plot error, subplot error, and the subject
by time interaction), appropriate error terms for performing the
tests at each time point were constructed as linear combinations of
the main plot and subplot mean squaresq,s.

For plasma levels below the level of sensitivity of the assay
method (6.2), the value of 6.2 was used in the calculation of means
and in the analysis of variance.

RESULTS AND CONCLUSIONS: There were no significant differences
among the three oral dosage forms for bicavailability as measured by

area under the curve at either day one {(p=0.38), or day four

(p=0.92), or in total urinary excretion {p=0.22). Significant

differences in the shapes of the plasma concentration time curves

are indicated by the highly significant formulation by time
interaction (Table 2) and the plot of mean plasma levels (Figures 1
and 2). These differences can also be seen from the conparisons of

the three formulations at each time point as presented in Table 1.
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In the construction of tests of formulation means at each time
point, the subject by time interaction and subplot error were
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Table 1 o

Mean Plasma Concentration by Time*

Gastrointestinal Agueocus

Hour Therapeutic System Dexatrim Solution
0 <6.2 a <6.7 a <6.3 a
0.5 41 .1 a 14.6 b 64.6 a

1 66.1 a 48.0 a 92.8 b

2 76.4 a 90.2 a,b 112.0 b

3 76 .0 a 118.1 b 111.7 b

4 74.7 a 169.7 b 93.9 a

5 77.4 a 161.7 b 80.2 a

6 74.7 a 153.4 b 70.1 a

8 80.6 a 120.2 ¢ 54.6 b
10 81.7 a 87.9 a 36.8 b
12 78.4 a 67.9 a 26.8 b
16 67.3 a 40.9 b 110.1 ¢
24 33.2 a 12.6 a 34.8 a
48 28.4 a 11.0 a i18.6 a
72 30.3 a 117.4 a 16.0 a
72.5 56.6 a 22.6 b 49.2 a
) 73 - 87.8 a ‘'61.1 b 86.6 a
74 95.8 a 125.1 b 95.2 a
75 10144 a 204.1 b 85.1 a
76 107.1 a 212.4 ¢ 71.0 b
77 104.6 a 192.5 b 106.7 a
78 99.8 a 166 .9 b 118.5 a
80 96.4 a 130.6 b 98.7 a
82 113.0 a 89.3 b 141.0 ¢
83 116.0 a 72.1 b 124.4 a
84 1190.4 a 72.2 b 112.0 a
86 92,8 a 49.6 b 81.8 a
88 78.1 a 38.3 b 68.6 a
96 30.8 a 12.9 a 20.2 a
100 18.2 a 7.5 a 12.9 a

*Means labeled with a common letter at each time point are not
significantly different (p>0.05).




Statistical Analysis for Blood Concentrations

Source

Subjects
Periods
Formulations
Main plot error

Time

Subject x Time
Formulation x Time
Period x Time
Subplot error

[+
@ W;m Hy

145
58
58

229

Table 2

ANOVA
ss

61862

8883
17229
13660

795508
61907
348016
23762
B5555

MS

12372
4442
8615
1708

27431
427
6000
410
374

(5T-141-83)

7.25
2.60
5.05

64.25

16.06
1.10

0.01
0.13
0.04

0.0001

0.0001
0.31
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Table 3

Statistical Analysis for Area Under the Curve -~ Day 1

ANOVA
Source af ss us _F_ P
Subject 5 891935
Period 2 205758 102879 5.02 0.039
Formulation 2 45236 22618 1.10 0.38
Error 8 164059 20507
Mean

GITS ‘ 1273
Dexatrim 1395
Agueous Solution 1345
95% Westlake Confidence Limits

GITS vs. Dexatrim i21.7%

GITS vs. Solution +18,0%

Dexatrim vs. Solution 515.2%
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Table 4

Statistical Analysis for Area Under the Curve

Source

Subject
Period
Formulation
Error

[o})
@ o N Hh

GITS
Dexatrim
Agueous Solution

95% Westlake Confidence Limits
GITS vs. Dexatrim
GITS vs. Solution
Dexatrim vs. Sclution

ANOVA
ss Ms

1534274

273175 136587
13200 6600

635490 79436

Mean

1614
1581
1548

+23.6%
$24.5%
24.6%

{ST~141-83)
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Table 5

Statistical Analysis for Total Urinary Excretion

ANOVA
Source af ss s F_
Subject 5 1558.7
Period 2 56.3 28,2 0.09%
Formulation 2 1113.5 556.8 1.84
Error 8 2420.6 302.6
Mean

GITS 240.0
Dexatrim 247.2
Agueous Solution 259.1
95% Westlake Confidence Limits ‘

GITS vs. Dexatrim F11.1%

GITS vs. Solution +15.7%

Dexatrim vs. Soluticen :12.4&
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Figure 1
MEAN PLASMA CONCENTRATION OF PHENYLPROPANOLAMINE
DAY 1
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Figure 2

MEAN PLASMA CONCENTRATION OF PHENYLPROPANOLAMINE
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]Q RESULTS AND CONCLUSIONS

PROTOCOL:

: TITLE:

STUDY DATE:

STUDY SITE:

PERFORMED BY:

REPORTED BY:

MATERIALS:

SUBJECTS:

C-81-011: Study II

te

Evaluation of Phenylpropanolamine Absorption
During Oral Administration From Gastrointestinal

- Therapeutic Systems

October 18, 1982 - December 10, 1982

Clinical Study Unit
Alza Corporation

1274 California Avenue
Palo Alto, CA 94304

J. Balestra, R.N., D. Thorn, B.S.,
P. Darley, B.S., V. A. Place, M.D.

P. Darley, B.S., D. Thorn, B.S., D. Swanson, Ph.D.,
J. Fara, Ph.D. .

-

1) Gastrointestinal Therapeutic Systems,

Code #02510, Control 154982

each containing a total of 75 mg phenylpro-
panolamine HCl, designed to release 20 mg
within the first few minutes and the remaining
S5 mg at a nominal rate of 3.5 mg/hr for
approximately 16 hours.

2) PhenylproPanol#mine Solution

Code #80070, Lot #146082
Concentration of 1.0 mg/ml

3) Dexatrim® Extra Strength 12 hr Time Release
Capsules,

(Thompson Medical Co., Lot #SDF282E), each
containing 75 mg phenylpropanolamine HC1l

-y .
‘e

12 healthy male volunteers. A description of the
study volunteers is given in Table I.
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A.

SUMMARY

A study was completed in 12 male subjects to compare the
plasma concentration profiles of phenylpropanolamine HCl
(PPA HCl) after oral administration of three different
dosage forms: (1) the Gastrointestinal Therapeutic
System' (GITS), (2) Dexatrim timed-release capsules, and
(3) an aqueous solution.

Each subject received each dosage form for 4 consecu-

tive days with two weeks rest between dosing cycles

in a randomized, complete crossover design. During

the GITS and Dexatrim dosing cycles subjects received

one unit (75 mg GITS or 75 mg capsule) per day at 8 A.M.
During the solution dosing cycle subjects received two
37.5 mg doses, on Day 1, one at 8:00 A.M., the other

at 8:00 P.M., and three 25.0 mg doses on Day 2, 3 and

4, one at 8 A.M., one at 12 noon and the third at 4 P.M.
Subjects ate a standard breakfast one-half hour prior

to the 8 A.M. dose during all dosing cycles. Blood
sanmples were drawn at close intervals during Days 1 and

4 of the cycle and the plasma was assayed for phenylpro-
panolamine HCl. All urine was collected during the entire
dosing cycle as a backup should the plasma assay be inade-
quate. The GITS (PPA HCl1l) were recovered from stools and
assayed to determine residual PPA HCl1l content. (See
Appendix I for detailed study schedule,)

The results of the study show that PPA is absorbed to an
equal extent from the GITS dosage form and the Dexatrinm
capsules on the first and fourth day of dosing, since areas
under the plasma concentration curve are not significantly
different (one sample t-test, p >0.05). Peak plasma
concentrations of PPA HCl after administration by Dexatrim
capsules and a solution control reach values up to 2

times higher than for GITS (PPA HCl) during both Day 1

and Day 4. Plasma levels of PPA HCl after GITS (PPA HC1)
administration were higher than after Dexatrim, at 16
hours post-dose on Day 1 and after 12 hours post-dose

on Day 4.

The functionality of the Gastrointestinal Therapeutic System
is further demonstrated by the fact that less than 2% of the
original dose was found in systems recovered in the stool.

None of the subjects experienced any adverse effects during
the study and blood pressures remained within Tormal ‘ranges
throughout the study.

g
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() B.  STUDY METHODOLOGY
1) Study Objective -.

The objective of this study was to compare the
profile of plasma levels following multiple
doses from three oral dosage forms:!

a% The Gastrointestinal Therapeutic System (GITS)
b Dexatrim® 12 hr Sustained Release Capsules
€) Aqueous Solution

2) Study Plan

The study took place over B consecutive weeks. During
weeks 1, 4, and 7 (Group I) and weeks 2, 5, and 8
(Group II) subjects received 75 mg PPA HC1l per day for
4 consecutive days from the dosage form indicated in
the table below. (The order of dosage form administra-
tion was randomly assigned to the subjects.) Weeks 3
and 6 were rest weeks during which no drugs were given
and no biological samples taken. Appendix I contains:
a detailed schedule of drug administration, blood
sampling, urine collection, and food intake for any
Pt given week. Blood pressure and pulse measurements were
&u> taken just before each dosing cycle and at regular
intervals during dosing cycles. .

Group I

Subject Week 1 Week 4 Week 7
07 Dexatrim Solution  GITS (PPA HC1)
-08 GITS (PPA HC1) Solution Dexatrim
10 Solution GITS (PPA HCl) Dexatrim .
11 GITS (PPA HC1l)  Dexatrim Solution
12 Solution Dexatrim GITS (PPA HC1)

Group II _

Subject Week 2 " Week § Week 8
go® Dexatrim GITS (PPA HCl)  Solution
13 Dexatrim Solution GITS (PPA HC1)

- 14 Dexatrim GITS (PPA HC1) - Solution
1S GITS (PPA HC1l) Dexatrim Solution
16 Solution GITS (PPA 'HC1l) DexXatrim -
17 Solution Dexatrim GITS (PPA HCl1)
18 GITS (PPA HC1l)  Solution Dexatrim

) Subject 09 was originally scheduled to be in Group I,
but due to illness was started in Group II.
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3)

4)

When subjects took the GITS (PPA HCl1l) they collected

stools, which were then searched to recover the system
for assay. -

Every subject was asked if they were experiencing any
side effects just prior to each blood sample. Subjects
were requested to abstain from intake of alcohol and
other drugs beginning 24 hours prior to a dosing week

and continuing until the last biological sample was taken.

All 12 sﬁbjects completed the study.

Collecting and Handling of Biological Samples

a) Blood samples

10 ml1 of blood were drawn into a heparinized
tube. The sample was then centrifuged

within §5-7 minutes. 3 to 4 ml of plasma was
immediately transferred to labeled 10 ml tubes
using a fresh disposable pipette fog each plasma

sample. Samples were stored at -20" C until
assayed.

b) Urine samples

Urine was collécted by the 'subjects in brown
plastic bottles. At the end of each collection
interval the volumes of the collections were
measured and recorded and a 15-30 ml aliquot
was transferrgd to a labeled glass vial and
stored at -20°C for possible future assay.

c) Stool search and GITS (PPA HC1l) recovery

Stools from subjects taking the GITS (PPA HC1)
were methodically searched in an air flow hood.
Upon finding a GITS (PPA HCl1l) in a stool sample,
the system was placed in a glass vial and the
date § time of defecation and date § time of
Trecgvery recorded. Systems were stored at

-20°C until assayed. ’

Assay of Plasma and Urine for Phenylpropanolamine
Content

- -

The methodology and validation of the phenylproﬁanolamine
assay of plasma and urine is detailed in Appendix II.
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5)

6)

Assay of Recovered GITS (PPA HC1l) -

The assay of GITS (PPA HCl) systems recovered from
stools for phenylpropanolamine residual content is
detailed in Appendix III.

Assay of Dosage Forms for PPA HCl Content

Results from PPA HC1l assays of aliquots of the solution
dosage form, and of samples of the Dexatrim capsules
and GITS (PPA HC1l) system are presented in Appendix IV.
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C. RESULTS

Ty

fﬁﬁ 1) Plasma lLevels of Phenylpropanolamine HC1 -

The plasma concentrations of PPA HCl for all 12
subjects are listed in Table 2A (GITS), 2B
(Dexatrim), and 2C (Solution). Missing values
for subject 16 during the Dexatrim treatment

are due to subject accidently ingesting incorrect
dosage form on morning of Day 1; this subject
received correct dosage form beginning on Day 2.
All other missing values are due to phlebotomy
failures.

Table 3 lists the average plasma levels for all
12 subjects at each time of sample. These re-
sults are plotted in Figures 1 and 2.

Table 4 shows the areas under the plasma con-
centration curves (AUC's) for both Day 1 and the
steady state day (Day 4), for each of the three
dosage forms. Note that the low value on Day 1
for Subject 09 while on GITS (PPA HCl) corresponds
to an early recovery of the system in the stool,
which contained 33% of that day's dose.

Comparisons of AUC's between dosage forms for
significant differences (one sample t-test, 0.05
significance levels) are shown below.

Not Significant Significant

1) GITS vs Dexatrim, Day 1  5) GITS vs Solution, Day 4

2) GITS vs ﬁexatrim, Day 4 6) Dexatrim vs Solution, Day 1
3) GITS vs Solution, Day 1

4) Dexatrim vs Solution, Day 4

2) Residual PPA HCl1l Content of GITS (PPA HC1l)
: Recovered in the Stool ‘

Table 5 shows the results of the assay of GITS
(PPA HC1) recovered in the stool, showing also time

- and day . of defecation as well as time and day of
recovery from the stool. A total of 45 were, recovered,
44 with an average residual content of 1.15 mg (1.5%
of dose) and one system containing >25mg which was
defecated in 8.7 hours.
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For 12 of the systems, it was possible to deter-
mine actual gut transit times because of the .
relative timing of ingestion and system” defecation.

L}

-3, Blood Pressure, Pulse, and Side Effects

Table 8 lists the results of blood pressure and
pPulse monitoring done just before and during each
dosing cycle.

Subjects recorded their observations on side effects
just before each blood sample. There was no demon-

strable change in the subjects® observations of
effects throughout the entire study. Neither were

there any isolated instances of subjects complaining

of adverse effects during the study.

CONCLUSIONS

The results of the study show that PPA is absorbed equally
from the GITS dosage form and the Dexatrim capsules. Peak
plasma concentrations of PPA HCl after administration by

Dexatrim capsules and a solution control reach values
up to 2 times higher than for GITS (PPA HCl) at both
Day 1 and Day 4. Plasma levels of PPA HCl after GITS
(PPA HCl) administration were higher than after

Dexatrim after 12 hours post-dose on Day 1 and Day 4.

- The functionaiity of the Gastrointestinal Therapeutic

System is demonstrated by the fact that less than 3%
of the original dose was found in systems recovered
in the stool. Also, it is evident from the graphical
display of the plasma concentrations vs time that the
GITS maintains a plasma profile that is devoid of the
peaks and valleys found in the profiles for Dexatrim
capsules and the solution.

None of the subjects experienced any adverse effects

' during the study and blood pressures remained within

normal ranges throughout the study.
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TABLE I
,:> ""Description of Study Population -
\ Body Weight (kgs)
Subject Age :g g—?
Number gzrs! Pre-Studz Post-Study
07 ’ 37 §0.5 92.0
08 27 74.0 74.5
09 36 . 70.58 71.58
10 32 93.5 9s8.5§
11 24 76.0 76.5
12 28 ’ 104.0 101.5
13 26 70.0 70.0
14 38 g91.5 89.0
15 27 85.58 83.5
16 39 92.5 92.5
17 35 ' 82.0 82.5
18 35 73.5 75.5
Means 32.0 83.6 J 83.7

(23 £5.3 S.D. +3.16 S.E.M. £2.98 S.E.M.
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.

DAY OF

DOSING TIME OF HOURS SINCE

CYCLE SAMPLE LAST DOS8
1 2808 ]
1 98330 8.5
1 99188 1
1 1000 2
1 1100 3l
1 12500 4
1 14100 6
1 16400 8
1 20509 12
1 2408 16
2 68388 b1}
3 86:008 au
4 ga:00 24
4 89:08 1
4 10:80 2
4 121680 4
4 1380 -3
4 14,80 6
4 16:00 8
4 17100 9
4 18:08 18
4 20:00 12
4 24180 ié
s 80:00 24
s 1288 28

.

(Z;; .

TABLE 2A
PLASHA LEVELS OF PPA iCL

GASTROINTESTINAL THERAPEUTIC SYSTEMS

CONCENTRATTI ON, NG/NL

SUBJECT 87 BUBJECT #8 SUBJECT 99 SUDJECT 1@ BSUBJECT 11 SuBJeCT 12

e.8
38.7
§1.4
66.5
13.8
7.7
68,4
12.6
63.8

15.9
1.9

31,5
44,6
94,1
106,2
119,2
97,4
111,6
187,4
162,8
117,9
68.5

25,4
14,4

8.6
12,7
41.3
57.3
52.1
18.4
49.1
44.6
52,8
§6.2

2.9
15.9

22,6
11.1
70.6
62,3
63.7
61,2
18.2
€9.]
62,4
18,5
53,1

21,3
11.9

‘3.8

4.2 }
l,o] -
3.4

T

15,6

62.4 .

6.6

76.3

54.9

19.4
12.9

15.1

41.8

61.6

"ol - ®

67.1

59.9

73,6 .
78,2

74,2 3
68.4

59.6

‘ i '
7.8'
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DAY Of

DOSING TIME OF

CYCLE

SAMPLE

HOURS SINCE
LAST DOSE

W B B e e et Bt Bt Bt et s o

[T XTI A Y O W PO S

88:00 ,.
8830
89100
l18:00
11:00
12:80
14308
16108
20:00
24108

ggsee
g8:88

88300
89308
18:00
12:08
13408
14108
16180
17:08
18;040
28100
24108

86808

- 12400

[ R SRR B WE XN

NN N e
a& o

TABLE 2A (CONT,)

PLASMA LEVELS OF PPA HCL

GASTROINTESTINAL THERAPEUTIC BYSTEMS

CONCENTRATION, NG/NL
BUBJECT 13 BUBJECT 14 SUBJECT 15 SUBJECT 16 BUBJECT 17 BUBJECT 18

2.4 2.9 0.8
26.1 7.7 66,2
67.1 35.5 78,4
831,17 46.8 75,7
81,5 49.8 72,1
77.0 45.4 63.5
72,0 133.8 81,3
73.8 114 .4 8.8
81,3 68,8 67.8
82.8 7.5 56.2
8.8 7.9 231.7
77.3 36.1 16.6
48,2 29,7 16.6
514‘ 9“0‘ 760“
69.4 94,7 96.8

119.3 9".’ 17.9
12e.8 99.3 ’ 85,6
104.1 95.8 86.8
84.4 185,4¢ 81.4
95.8 lo8.8 15.7

. 97,6 i18.6 76,5
117.3 181,5 91.2
4.4 57.6 56.0

11.4 15,5 29.8
13.8 7.2 i16.8

o e € B i WA e \D e BB

e B & & b o & & & o

AN VAR AN B e

| ]
w
.

4
~
L

it
L -]
.

-3

15,17
78.2
78,2
9.2
92.1
59.5
?].1
71.4
62,7
46,7

11.4
8.3

(¥ 3 RO ARA N MDD

9.8
76.2
72.4
66.5
52.0
58.1

-~ 71.9

54,2
65.9
17.9

-

26.6 -

89,7
146.)
12.8
75.8
33.9
78.4
86.1
89.1

53.7

2.9

ot
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DAY OF

DOSING TIME OFP HOURS SINCE

CYCLE SAMPLE LAST DOSE
1 8800 ]
1 06:18 8.5
1 8900 1
1 18:08 2
1 11400 3
1 12:00 4
1 1400 6
1 16160 8
1 2008 2
1 ~24109 16
2 2600 2
3 0880 24
4 08:00 1]
] p9:80 1
4 18180 2
4 12:08 4
4 13400 5
4 1400 6
4 16100 8
4 17:00 9
4 s 18100 18
4 28109 12
4 14188 16
- g8s80 24
- 12408 28

SUBJECT 87 SYBJBCf 88 SUBJECT @9 SUBJECT 1€ SUBJECT 11 SUBJECT

PLASMA LEVELS OP PPA HCL

TABLE 2R

DEXATRIN CAPSULES

CONCENTRATTION, NG/NL

12

.

29 .4
3.0
$.6

3.4
19.2
6.8

116,1
164.8
129.9
94.8
75.5
14.5
69.9
25.4

5.8
'.'

8.8
17.7
44.6
11.2
98.9

1239
1173
196.6
67.6
47,2

16,9
4.7

T4
2‘.0
71.8

186.5
184,9
96.8
lia.a
184.9
91,1
86.1
44.7

11.3
1,9

.8
6.3
70.6
l04.8
160.2
112.8
110,17
186.1

1.8
5.8
3.4

1.4
57.2
94.8
88.6
93,3

182,3
s‘ .'
47.2
60.6
71.5
28 .4

..'
'..

17.6

te
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DUSING TIME OPF

SAMPLE

HOURS SINCE
LAST DOSE

W RN P e bt e Bt et et Bt Do s

VR o dod s dnde

3800
0830
8900

" 10:00

1100
124080
14.00
1608
28488
24368

881880
88:08

© 080880

0980
108
12108
13:08
1400
16180
17:00
18:08
20188
24408

g8s8e
12180

TABLE 2B (CONT.)
PLASMA LEVELS OF PPA HCL

DEXATRIN CAPSULES

—— e e

&

<
¢
gl
-

D OF o od N e e

st Yd ot
PG WO e D a

~ -
[

8.8
8.8
27.3
91.1
29.90
138,3
137.9
181.3
74.0
ls.s

8.4
12.7

12,7
11.8
91,0
1311,8
138.0
140.3
116.5
99.17
98,17
71.5
18.6

8.}
1.4

[ 200 JNE I N I B B O A

0.0
33,3
99.9

141,79

118.4

135.9

105.9
98.4
81.8
62.3
38.7

‘1.9
* 3.5

T,



- Sty a— W——

PROTOCOL C-81-011: Study II '

TABLE 2C
PLASHMR LEVELS OF PPA HCL
AQUECUS SOLUTION

DAY OF CONCENTRATION, NG/MHL

DOSING TIME OF HOURS SINCE R

CYCLE  SAMPLE LAST DOSE SUBIECT 87 SUBJECT 68 SUBJECT 89 BUBJECT 18 BSUBJECT 11 SUBJECT 12
1 86308 ’ . 0,8 a8 9.0 0.8 () 8.9
1 88330 8.5 - 61,3 58,2 9.3 46,2 .24,) 41,2
1 8900 i 96,2 88,7 3.8 19.9 90.2 98,1
1 18500 2 121,13 116,17 169,5 62.9 119,58 14.7
1 11.00 k] 87.6 85.9 114.9 64.8 114.4 1.9
1 12:08 4 62,4 . 84,1 81.% 62.2 102.1 62,6
1 16;00 8 42,8 47,2 31.5 38.1 44,2 . 24.6
1l 2080 12 0,8 | 22,5 12.9 24,5 18.9 13.4
i 24400 4 144, 180.3 94.8 1902.9 8.1 69,8
2 88100 12 1.3 " 28.8 18.6 38.7 29.8 12,9
3 98109 16 501 4.2 6.3 21.3 18.3 18.4
4 posad 16 9.4 4.2 5.8 17.6 18,5 11.5
4 89:08 1 39,5 74.5 13.8 53,8 52.7 731.5
4 800 2 17.2 79.9 94.8 76,8 T6.5 7.7
4 12388 3 69.9 63.4 61.2 53.4 10.7 65.5
4 13:00 . 1. 121.4 114.8 142,2 118.2 104.9 122.1
4 1 16:08 4 95.17 75.5 75.8 74.8 93.6 l8e.4
4 20:80 4 103.8 189.17 99,12 105,98 183.8 94.1
4 24108 8 54.7 46.4 45.9 52.6 89.8 48.¢
s 96180 16 . 9,3 1.1 11.5 11.3 10.3 11,9
5 + 12188 28 3.5 4.1 9.8 18.5 3.4 6.8

2

. ;



DAY OF

DOSING TIME OF
SAMPLE

‘CYCLE

PROTOCOL C-81-011: Study II

)

JIOURS SINCE
LAST DOSE

AW mdndd oD dddd W R Pt bl et bt b et bt pout P

0808
88:30
89:08
lo8;:00
1108
12:00
14100
16360
20:00
408

28460
8d99

0800
B9:00
10100
12300
13100
1400
16180
17490
18108
20:00
24180

#8008
1282

TABLE 2C {CONT.)
PLASHA LEVELS OF PPA HCL
AQUEOUS SOLUTION

CONCENTRATION, NG/HL
SUBJECT 13 BUBJECT 14 SUBJECT 15 SUBJECT 16 SUBJECT 17 SUBJECT 18

.
| el -
®» o 3 wd N B A e ) NS e O

St bt Pt
Gl W0 AD e ) ) e
DN e 2R

« 5 6 o n 86 »

w
~
.

®
«
w

-
-
-
[

“.2

61.9

96.3
187.2
261.4
235,17
197.0
271.0
298.6
222,9
11,9

8.9
15.1

MO~ MNE @

B.‘
63.7
98,17

108.5
96.3
19.6
55.6
41.2
18,2
84.3

24.5
15.3

9.2
98.9%
94.9
73.4
154.9
125.6
104,1
137.9
151.5
145.9

52.4

9.4
8.8

8.8
8.7
66.4
182.9
79.6
68.8
45.3
27.9
7.1
78.7

18,9
8.9

3.0
8.5
62.1
55.7

129.1
99.5
7¢.1

131.9

1117.1
8d.8
36,1

2.4
2.2

s.e
49,4
125,7
131.4
118.4
92,2
73.0
68,3
23,1
193.9

36,8
28.5

331.8

41,3

94.5
1213
178.5%
223.17
166.3
248.9
221.7
167,12
108.3

21.8
14,0

BN
C
/



PROTOCOL C-81-011: Stidy II

HHOURS SINCE
LAST pOSeE

DOSING TIME OP GITS 6

SAMPLE DEXATRIN SOLN

-

[T ¥ ] F W Y N A G N S (] %) [T2 W R N R S R Ty ey

8880
0830
09:80
1800
11:08
12100
14:032
16:00
28500
24409

28388
09:08
10:480
12108
13:80
14;:88
16109
17108
l8:88
20:00
24180

881049

4 1200

N=14
L X ) Nlll

AVERAGE PLASHA LEVELS OF PPA HCL

AVERAGE PLASMA CONCENTRATIONS (NG/ML), & 8,B.M,, N=12

GASTROINTESTINAL
THERAPEUTIC SYSTEM

-
k)

-
L RSN -N- W SWE R T ]

LU - T od ol

- ] VI D OV ) N e
Sonb 4

o »

[ 4

~
- o GO Mo Lol IO B DAY e 4) R =t OV

Ll sl
AN BDOD AR E N -

NN
[ 3
o) b

MEAN

8.0
24,1
45,5
64.7
71.3
66,7
77.3¢
73.5
70,7¢¢
1.4

14,5
20,80

26.1
63.9
84,6
84,5
92,17
90.9
89.4
96,8
87.6
94,000
64,6

21,8¢¢

- 18,2

*

. e @ . . 8 ¢ 8 8 8 0 o

¢ " " s w9

ot 3 MWD RN NwWw N N MU AIENN S

. &

-

DEXATRIM
MEAN 8.E.M,
.8 @.,0
4,9%¢ 2,2
44,0¢¢ 7.0
95,1 7.8
119,9** 8.4
141.4% 14,8
154.1¢¢ }18.8
117.2¢%¢ 10,
19.7¢ 9.9
42.1* 1.3
7.6 1.3
9.1 .2
8.7 1.8
49.2 18,4
181.2 7.1
136.9 8.9
152,9 18.6
149.5 13,0
131.1 18,7
125,7 16.6
184,60 9.1
17.8%* 6.1
43,1 6.0
7.6 1.9
3.8 8.9

SOLUTION

oy ap Sy an 0o

HMEAN

'.n
4.8
715.3

104.0
96.9
81.8
60,2
41.9
19.7
98.4

28.7
13.6

14,8
54,7
83,5
88.4
143,
134.17
189,2
158,89
152,2
116.6
60.1

12.%
5.5

(:;j

LY e & & 2 2 & & s a4 @

Un W R N DN O W NONMN=ONDBADe

-

L d o N R
[ ) Ao WAl D et N et ek O ) [ - L L R WL T NN ¥

-

® & & & 5 5 o 8 8 &
Y
*

..



PROTOCOL C-81-B11: STUD¥™I

TABLE 4

AREA* UNDER THE PLASMA CONCENTRATION CURVE .
' FOR DAY l1** AND DAY 4 ** -

L

AREA UNDER THE CURVE, HE-NG/ML
: GASTROINTESTINAL
THERAPEUTIC SYSTEM DEXATRIM SOLUTION

- - - W ———— o - -y ————

“' SUBJECT DAY 1 DAY 4 DAY 1 DAY 4 DAY 1 DAY 4

7 1398 1922 1320 1204 1356 1693

8 1541 1378 1591 1727 1475 16380

9 g23%%+ 1423 1393 1331 1214 1677

18 115 1321 1556 1533 11280 1648

11 1525 1735 1468 1180 1554 1718

12 1294 1338 864 2856 1949 1782

13 1652 1984 2236 2108 1789 3625

O 1w 1335 1782 1437 1595 - 1178 1994
] 1408 1684 2535 1999 - 1489 1893
16 1827 1389 - - 1495 1832 1373

' 17 1293 '1591 . 2419 2787 . 1448 1708
18 - 2045 - 2599 ' 2188 2868 1762 2928

s o .. - — - o - s e W - ——h -

MEAN 1378 1665 1728 1816 1364 1963
+ S.E.M. 87 _ 189 158 159 74 187

* COMPUTED BY TRAPEZOIDAL APPROXIMATION -

WHERE 2 TIMES (88:80, DAY 1 TO 28:98, DAY 1)

DAY 4: 88:00, DAY 4 TO £8:88, DAY 5 .

- .
» ‘.

*** SYSTEM TAREN ON DAY 1 WAS DEFECATED 8.7 HOURS AFTER

] ** DAY 1: 98:86, DAY 1 TO £8:88, DAY 2 EXCEPT FOR SOLUTION,
] INGESTION AND CONTAINED 25 MG (33%) OF THE DOSE.




-
PROTOCOL C-81-011: § Jdy II

l TABLE §
1
= RESIDUAL PPA HCL CONTENT OF GASTROINTESTINAL
L_/ THERAPEUTIC SYSTEMS RECOVERED FROM STOOLS
RECOVERY -
DEFECATION FROM STOOLS , GUT: TRANSIT
]I SUBJECT DAY TIME DAY TIME MG PPA.HCL TIME, HRS*
jl 7 2 96:08 2  ©8:30 1.18 22.8
2 18:00 4 28:80 2.47 18.9
4 26:30 4 88:45 1.23 22.5
I 5 21:30 6 15:20 1.21 37.5
gew 3. 087:80 3. 11:15 1.30
-I 4 B6:45 4 88:15 8.75 .
9 1 16:48 2 11:20 25 8.7
2 16:00 3 89:15 6.8 8.8
l 4 88:20 4 99:58 6.39
S  .9B:45 5 89:00 8.55
l 18 3 B6:55%*** 3 98:18 9.44
3 B6:55%++ 3 68:10 2.64
, 4 13:25 4 22:00 1.99
!) 5 96:38 5 15:08 2.65
LS 11+ 3 29:00 3 11:38 g.73
jl 5  97:22 5 18:45 1.54
5 . 14:38 7 98:49 #.39
12 2 18:15 - 3 88:38 8.65 26.3
| | 4 12:08 4  13:88  8.62
5 38:55%+* 5 11:00 8.66
5 @8:55%** 5 . 11:00 1.82
.l 13 3 13:38 3 14:45 ' 8.76
- 4 11:3g*** 4 12:45 9.64
l 4 11:38*** 4 12:45 g.29
5 28:38 s. 89:08 2.84
* WHEN ABLE TO DETERMINE UNAMBIGUOUSLY
] ** SUBJECT 8 COLLECTED STOOLS THROUGH DAY 7 WITHOUT RECOVERY
| OF LAST TWO SYSTEMS.
SUBJECT 11 COLLECTED STOOLS THROUGH DAY 6 WITHOUT RECDVERY ’
“' OF LAST SYSTEM.

*** SYSTEMS RECOVERED IN THE SAME STOOL




PROTOCOL C-81-011: Study I¥™ o~

TABLE 5 (CONT.) PAGE 2 OF 2

THERAPEUTIC SYSTEMS RECOVERED FROM STOOLS

-

ti) RESIDUAL PPA BCL CONTENT OF GASTROINTESTINAL

RECOVERY - ’
DEFECATION FROM STOOLS GUT TRANSIT

SUBJECT DaY TIME ~ DAY TIME MG PPA.HCL TIME, BRS*

. - W

14 1 19:00 2 88:30 1.58%%¢w 11.8
3 12:15 3 16:88 B.56
4 13:28 4 17:18 g.68
4 28:15 5 #9:989 1.93
- 15 3 13:08 3 15:30 8.31
4 $9:45 4 18:35 . 9.208
S 11:40 5 15:88 8.37
6 15:088 6 15:45 8.74
16 3 B9:38%** 3 15:30 8.74
3 B9:3g%** 3 15:30 1.44
’ 5 99 :5@%** § 13:00 6.84
| 5 §9:58*** 5 19:88 8.59
b 17 2 88:38 2 11:15 8.78 24.5
3 10:00 3 14:30 8.91 26.8
. 4 11:39 4 12:30 1.39 27.5
t:} 5 88:30 5 #8:35 1.13 ¢ 24.5
18 2 13:08 2 15:19 1.82
3 06:30 3 99:00 #.83
4 87:08 4 88:30 9.85
5 87:00 S - §8:30 1.23

* WHEN ABLE TO DETERMINE UNAMBIGUOUSLY
**% SYSTEMS RECOVERED IN THE SAME STOOL -

*+%*x AT RECOVERY SYSTEM WAS °‘BALLOONED' INTO A SHPERE.
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SUBJECT

BLOOD PRESSURE AND PULSE MEASUREMENTS

DOSAGE
FORM

AR R RN R BN ENE L RN RN PX TN RN P PN RV RS P

WOWWOWWo oMM ¢ ™ oM o

DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM

SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION

GITS
GITS
GITS
GITS
GITS
GITS
GITS

GITS
GITS
GITS
GITS
GITS
GITS
GITS

SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION

DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM

-~

DATE

180CT82
180CT82
190CT82
200CT82
210CT82
210CT82
220CT82

g8NOVB2
pBNOVE2
g9NOVE2
1PNOVE2
1in0v82
1lNoOvV82
12N0Vv82

29N0V82
29N0Vv82
3gnQva2
PlDEC82
B2DECB2
82DEC82

23DEC82

180CT82

lsoCTs2
190CT82

2p0CT82

210CT82
210CT82
220CT82

geNovse2
28NOV82
AONOVE2
19NOVE2
11NOvs2
l1lNOVvB2
12n0v82

2910v82
259N0V82
38N0V82
P1DECS82
22RECS82
82DECSB2
B4DECS82

TABLE 6

BLOOD PRESSURE

o

. PLASMA
" SYS- DIAS~- - LEVEL,
TIME TOLIC TOLIC PULSE  {NG/ML)
98:99 138 78 58 8.8
12:88 129 74 58 122.3
88:80 116 58 66 8.8
98:00 126 79 68 1.9
88:00 114 64 62 4.5
12:68 116 78 76 119.9
#8:09 116 79 68 1.5
98:889 118 78 68 8.9
12:88 130 82 72 62.4
88:80 124 78 76 31.3
$8:20 122 74 84 5.1
88:88 128 78 74 9.4
12:80 130 78 84 69.9
p8:80 114 80 66 9.3
g8:88 138 88 68 8.8
12:00 114 78 80 78.7
83:00 114 78 68 15.9
28:98 112 78 89 1.9
p8:08 112 80 72 31.5
12:¢60 114 CT 72 186.2
#8:08 186 76 72 25.4
p8:808 122 68 78. 8.0
12:98 188 68 72 83.4
$8:98 119 66 84 7.1
$8:20 - 118 62 72 13.4
88:00 118 . 62 72 8.8
98:28 198 68 80 13.89
12:908 112 66 78 66.3
98:08 188 68 62 5.1
98:98 112 74 76 2.9
12:00 118 72 74 84.3
$8:08 112 €8 90 28.8
£8:00 118 68 90 4,2
88:090 114 78 88 4.2
12:88 "118 68 84 53.4
88:40 198 - 58 89 8.9
12:08 194 78 88 134.9
88:00 108 72 - 8¢ 4,2
88:00 118 79 80 3.1
B8 :90 114 70 96 5.7
12:88 120 78 92 145.1
28:80 68 96 5.7

128
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- PAGE 2 OF 6
BLOOD PRESSURE AND PULSE MEASUREMENTS
BLOOD PRESSURE PLASMA
: DOSAGE SYS~- DIAS- ) LEVEL,
SUBJECT FORM TIME TOLIC TOLIC PULSE  (NG/ML)
9 DEXATRIM #8:00 126 72 62 9.9
9 DEXATRIM 12:00 130 74 60 132.9
9 DEXATRIM #8:00 124 78 62 3.8
9 DEXATRIM 88:20 128 69 64 5.6
9 DEXATRIM 88:82 124 64 66 3.4
9 DEXATRIM 12:86 122 74 68 118.1
9 DEXATRIM $8:00 129 66 64 5.9
9 GITS g8:00 134 74 72 8.9
9 GITS 12:80 134 68 66 73.8
9 GITS 98:89 138 68 79 . 1.5
9 GITS 08:09 126 74 76 8.9
9 GITS p8:89 124 68 78 23.2
9 GITS 12:09 118 72 66 -66.4
S GITS £8:00 122 72 72 15.0
9 SOLUTION g8:09 138 68 64 9.9
9 SOLUTION 12:09 126 76 64 81.5
9 SOLUTION g8:208 118 68 64 18.6
9 SOLUTION p8:98 124 68 68 6.3
9 SOLUTION ¢8:08 134 58 84 5.8
9 SOLUTION 12:00 126 76 72 61.2
9 SOLUTION p8:88 129 62 72 11.5
19 SOLUTION 88:89 136 88 68 8.8
18 SOLUTION 12:88 118 88 66 62.2
18 SOLUTION 88:88 118 78 62 368.7
lg SOLUTION g8:08 116 79 = 62 21.3
18 SOLUTION 28:00 112 786 66 17.6
1g SOLUTION 12:00 188 79 76 53.4
18  SOLUTION 98:08 114 68 68 13.3
19 GITS 88:80 122 88 76 8.9
18 GITS 12:989 112 76 56 48.4
18 GITS 98:09 128 78 64 26.9
i GITS g8:00 118 76 - 66 15.9
1g GITS 88:88 118 78 - 68 22.6
ig GITS 12:00 112 89 " 68 62.3
19 GITS 88:48 124 78 ‘18 21.3
19 DEXATRIM 88:99 124 8@ 72 8.8
18 DEXATRIM 12:00 114 88 72 123.9
ig DEXATRIM 88:09 118 78 68 .1e.9
18 DEXATRIM 88:09 118 72 76 4.7
18 DEXATRIM 88:08 124 8@ 72 7.4
18 DEXATRIM 12:09 196 78 76 126.5
12 DEXATRIM 88:00 116 89 72 11.3

~ TABLE 6 (CONT.)

DATE

250CT82
250CT82
260CT82
270CT82
280CT82
280CT82
290CT82

15N0Vv82
15N0V82
16N0OV82
17n0v82
l18N0Ov82
18N0V82
1sn0v82

B6DECB2
B6DECS82
B7DECS82
PBDECS82
89DEC82
89DECS82
18DECS82

180CT82
180CT82
1s0CT82
260CT82
210CT82
210CT82

220CT82

88NOVB2
g8NOVE2
89NOV82
18NOV82
11NOV82
11NOV82

"12NOV82

29N0V82
29N0vV82
39NOVB2
81DECS82
#2DEC82
B2DEC82
g4DECS82
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1
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BLOOD PRESSURE AND PULSE MEASUREMENTS

DOSAGE

SUBJECT FORM
11 GITS
11 GITS
11 GITs
11 GITS
11 GITs
11 GITS
11 GITS
11 DEXATRIM
11 DEXATRIM
11 DEXATRIM
11 DEXATRIM
11 DEXATRIM
11 DEXATRIM
11 DEXATRIM
11 SOLUTION
11 SOLUTION
11 SOLUTION
11 SOLUTION
11 SOLUTION
11 SOLUTION
11 SOLUTION
12 SOLUTION
12 SOLUTION
12 SOLUTION
12 SOLUTION
12 SOLUTION
12 SOLUTION
12 SOLUTION
12 DEXATRIM
12 DEXATRIM
12 DEXATRIM
12 DEXATRIM
12 DEXATRIM
12 DEXATRIM
12 DEXATRIM
12 GITS
12 GITS
12 GITS
12 GITS
12 GITS
12 GITS
12 GITS

~~ TABLE 6 (CONT.)

DATE

180CT82
180CT82
150CT82
260CT82
210CT82
210CT82
220CT82

pBNOVB2
e8NOVE2
goNOVB2
18N0V82
11NOV82
11NOV82
1280v82

29N0VB2
29N0OV82
38NOVB2
B1DECSB2
22DEC82
92DECB2
84DEC82

180CT82
180CT82
190CT82
200CT82
210CT82
210CT82

. 220CT82

88NOVB2

© @8NOVE2

gaNovs2
1gNOv8e2
i1l1Novs2
11N0V82
12NOV82

29N0VE2
29N0V82
3dNove2
81DEC8B2
P2DECS82
#2DEC82
83DECB2

TIME

68:08
12:00
pg:89
g8:08
p8:08
12:88
p8:08

98:088
12:98
g8:80
g8:29
98:08
12:08
g8:29

g8:89
12:88
88:88
pB:89
28:00
12:99
28:89

88:080
12:020
gge:00
p8:00
88:80
12:98

68:06.

$8:00
12:08
88:99
g8:98
68:08
12:00
88:989

08:08
12:99
g8:08
88:840
88:060
12:908
08:08

o=  PAGE 3 OF 6
BLOOD PRESSURE . PLASMA
SYS-  DIAS- . LEVEL,
TOLIC TOLIC PULSE  (NG/ML)
122 68 79 8.8
126 84 68 69.6
110 48 68 13.0
116 62 64 18.1
186 60 68 26.3
118 68 68 88.2
116 69 68 23.8
128 76 74 9.0
120 68 70 112.8
138 70 72. - 5.8
128 58 74 3.4
120 66 78 1.4
119 78 62 88.6
128 78 68 2.8
128 76 68 9.8
116 74 64 192.1
118 68 76 29.8
118 68 68 19.3
128 68 68 18.5
118 74 68 78.7
128 60 72 19.3
138 78 70 9.8
144 88 74 62.6
150 88 8@ 12.9
- 134 84 66 18.4
134 - 82 70 11.5
130 8@ 82 65.5
136 82 78 11.9
142 78 70 8.8
148 80 58 67.4
132 82 64 2.1
132 78 78 7.8
138 84 79 19.8
136 86 . 64 141.5
132 78 72 18.7
138 78 89 8.2
134 84 76 75.6
138 82 72 . 19.4
128 78 68 12.9
134 88 84 15.1
142 88 68 68.1
128 76 88 21.6
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BLOOD PRESSURE AND PULSE MEASUREMENTS

DOSAGE
SUBJECT FORM

13 DEXATRIM
13 DEXATRIM
13 DEXATRIM
13 DEXATRIM
13 DEXATRIM
13 DEXATRIM
13 DEXATRIM
13 SOLUTION
13 SOLUTION
13 SOLUTION
13 SOLUTION -
13 SOLUTION
13 SOLUTION
13 SOLUTION
13 GITS
13 GITS
13 GITS
13 GITS
13 GITS
13 GITS
13 GITS
14 DEXATRIM
14 DEXATRIM
14 DEXATRIM
14 DEXATRIM
14  DEXATRIM
14 DEXATRIM
14 DEXATRIM
14 GITS
14 GITS
14 GITS
14 GITS
14 GITS
14 GITS
14 GITS
14 SOLUTION
14 SOLUTION -
14 SOLUTION
14 SOLUTION
14 SOLUTION
14 SOLUTION
14 SOLUTION

-~

TABLE 6 (CONT.)

'DATE

TIME

250CT82
250CT82
260CT82
270CT82
280CTB2
280CT82
290CT82

l15NovEe2
l5NOove2
16NOVE2
17Nove2
18NOV82
l8novs2
19NOvE2

BA6DEC82
@6DECS82
27DEC82
B8DEC82
89DECS82
89DECS82
19DECS82

250CT82
250CT82
260CTB2
270CTB2
280CT82
280CT82
290CT82

15N0v82
1580v82
l16NOv82
17n0v82
18NOV82
18NOV82
19noOv82

86DECS82
86DEC8B2
87DEC82
88DEC82
29DECS82
89DEC82
13DECS82

£8:09
12:98
g8:00
08:00
p8:98
12:99
98:80

98:00
12:088
g8:80
88:00
P8:08
12:00
88:09

g8:88
12:88
88:880
88:00
g8:08
12:08
g8:908

68:029
12:00
98:080
g8:88
28:88
12:08

p8:98 .

98:080
12:090
eg:9a
28:98
P8:088
12:90
88:20

$38:00
12:08
$8:99
98:88
68:08
12:29
28:09

BLOOD PRESSURE

SYs-
TOLIC

- v -

116
198
11¢
114
114
136
184

114
98
98
94
98

194

114

188

98
188
192

98
112

122
122
122
128
122
124
118

120
118
114
114
118
118
122

124
116
118
118
122
118
122

DIAS~-

TOLIC PULSE

PAGE 4 OF ¢
PLASMA
LEVEL,
(NG/ML)

58 Bog

686 133.7

64 - 11.9

72 15.8

68 13.5

68 141.5

58 . 29.8

62 2.0

82 117.89

8¢ 58.5

76 31.8

. 76 44,2

76 187.2

79 28.9

64 2.9

76 77.8

72 36.8

64 77.3

68 40.2

76 119.3

64 31.4

76 2.8

78 138.3

16 8.4

8¢ 12.7°

74 12.7

62 132.8

72 8.3

S8 ‘2.9

84 45.4

82 7.9

86 36.1

88 29.7

88 94,3

94 15.5

84 . 8.9

84 88.2

84 25.8

88 15.8

84 19.7

80 84.6

80 15.8



< -
\\

BLOOD PRESSURE AND PULSE MEASUREMENTS

DOSAGE

SUBJECT FORM
15 GITS
15 GITS
15 GITS
15 GITS
15 GITS
1s GITS
15 GITS
15 DEXATRIM
15 DEXATRIM
15 DEXATRIM
15 DEXATRIM
15 DEXATRIM
15 DEXATRIM
15 DEXATRIM
15 SOLUTION
18 SOLUTION
15 ., SOLUTION
15 SOLUTION
15 SOLUTION
15 SOLUTION
15 SOLUTION
16 SOLUTION
16 SOLUTION
18 SOLUTION
16 SOLUTION
16 SOLUTION
16 SOLUTION
16 SOLUTION
16 GITS
16 GITS
16 GITS
16 GITS
16 GITS
16 GITs
16 GITS
16 DEXATRIM
1s DEXATRIM
16 DEXATRIM
16 DEXATRIM
16 DEXATRIM
186 DEXATRIM
16 DEXATRIM

o TABLE 6 (CONT.)

m

DATE

250CT82
250CT82
260CT82
270CT82
280CT82
280CT82
250CT82

15N0V82
15N0v82
l16N0OVS2
17N0V82
18NOVB2
18N0v82
19N0V82

P6DECB2
P6DECB2
#7DECS82
28DEC82
#9DEC82
@9DEC82
18DECSB2

250CT82
250CT82
260CTB2
270CT82
280CT82
280CT82
290CT82

15n0v82
15N0V82
16N0V82
17nov82
l18N0v82
18NOV82
19N0V82

#6DECS82
B6DEC82
B7DEC82
BBDECS82
B9DECS82
99DECS82
18DECS82

TIME

88:88
12:08
pg:a8@
28:00
B8:080
12:29
pg:80

88:09
l12:00

. B8:00

£8:00
$8:98
12:08
pg8:00

98:90
12:60
88:088
88:29
28:90
12:29
g8:080

08:00
12:28
g8:04
#8:98
88:08
12:00
g8:22

88:989
12:98
88:090
88:28
28:090
12:928
88:00

88:89
12:28
28:08
8:99
28:89
12:09
88:060

~ PAGE 5 OF 6

BLOOD PRESSURE PLASMA
SYS- DIAS- - LEVEL,
TOLIC TOLIC PULSE  (NG/ML)
116 62 72 g.0
112 60 72 63.5
128 7@ . 68 23.7
124 78 74 16.6
129 64 70 16.6
120 78 64 77.9
118 68 72 29,8
139 78 72 8.9
122 82 68 156.5
138 68 84 13.4
132 80 78 18.3
124 76 76 12,3
124 78 74 136.4
128 76 84 11.3
122 84 68 6.0
118 84 64 79.6
114 76 76 24.5
126 74 88 15.3
126 74 76 9,2
128 84 84 73.4
128 68 88 9.4
124 78 74 8.0
120 84 64 60.8
116 88 78 18.5
112 74 76 8.8
112 74 74 3.0
116 79 68 55.7
112 74 70 2.4
126 78 68 8.8
124 84 68 54,5
118 88 76 15.5
138 84 80 22.8
128 84 84 19.7
124 84 68 78.2
129 88 78 11.4
149 88 89 -
138 88" 84 .-
140 88 84 5.9
148 86 76 8.0
136 88 68 141.7
136 88 84 1.9




SUBJECT

BLOOD PRESSURE AND PULSE MEASUREMENTS

DOSAGE
FORM

SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION

DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM

GITS
GITS
GITS
GITS
GITS
GITS
GITS

GITS
GITS
GITS
GITS
GITS
GITS
GITS

SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION
SOLUTION

DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM
DEXATRIM

~~ TABLE 6 (CONT.)

DATE

- — -

250CT82
250CT82
260CT82
270CT82
280CT82
280CT82
230CT82

15N0v8B2
15N0v82
l16NOV82
17N0v82
18N0OV82
18NOV82
19N0V82

@6DECS2
£6DECS82
87DEC82
B8DECS82
B9DECS82
89DECS2
18DECS82

250CT82
250CT82
260CT82
270CT82
2B0OCT82
280CT82
290CT82

15N0Ov82
1580v82
l16nove2
17n0v82
1gNOvV82
isnovs2
1snovs2

#6DEC82
#6DECS82
P7DEC82
A8DEC82
8SDECS82
B#SDEC82
16DEC82

BLOOD PRESSURE

§YS~
TIME TOLIC
g8:90 112
12:08 128
28:00 116
pg:88 118
68:990 118
12:080 189
p8:00 114
98:08 l11¢@
12:09 118
98:09 118
g8:04 116
08:00 116
12:060 118
g8:80 188
28:00 116
12:68 116
88:98 122
p8:00 124
P8:80 118
12:99 116
08:09 116
g8:29 118
12:90 118
08:080 116
p8:00 124
88:90 116
12:990 114
08:90 119
98:069 112
12:00 116
68:990 116
88:80 1le
88:989 118
12:09 124
08:00 120
98:99 124
12:20 118
88:08 116
28:00 114
g8:28 114
12:00 116
08:99 l1le

~

DIAS-

TOLIC PULSE

PAGE 6 OF 6
- PLASMA
o LEVEL,
(NG/ML)
68 2.0
68 79.4
68 34.4
64 6.7
68 8.6
69 66.4
66 7.9
68 2.8
78 269.1
68 7.2
68 19.4
68 11.9
74 175.4
78 -
68 2.8
72 58.1
72 17.9
72 -
76 26.6
76 72.8
64 -
62 8.8
66 88.
72 37.4
68 26.7
60 48,
64 114.1
62 39.6
62 p.8
84 92.2
78 38.5
68 28.5
62 33.8
58 123.1
72 23.8
68 8.9
72 164.8
64 ‘16.3
96 24.8
72 21.6
64 294.3
84 -
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FIGURE 2
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‘ PROTOCOL C-81-011, Study 11
’) . : APPENDIX 1
“M‘ . . Study Schedule ]
DRUG ADMINISTRATION Hours Since -
Day of Time ~Dose Given, MG Last Dose Urtne
l Bosing  of 8ITS & Blood gITS & . Collection - Food
Cvcle Day Dexatrim. Solution Sample Dexatrim Sol'n Interval Intake
] 07:30 Control Void Just Breakfasty
Prior to Ist Dose s
1 08:00 bi 37.5 X 0 0 Start
1 08:30 X 0.5 0.5
1 09:00 b 4 1 1
1 10:00 X 2 2 4 hrs
1 11:00 X 3 3
1 12:00 X 4 4 Finish/Start :
1 12:30 4 hrs Lunch*
] 14:00 X 6 (]
1 16:00 X B 8 Finish/Stare
1 18:30 . 4 hrs Dinner*
1 20:00 . 7.5 X 12 312 Finish/Start
1 24:00 X 1 4 Finish/Startd & hrs
8 hrs
2 07:30 Breakfast*
2 08:00 75 25 X 24 12 Finish/Start
2 12:00 r]
S - neh
2 18:30 LB ‘ Dinner
24 hrs
3 07:30 3 Breakfast®
3 08:00 75 25 4 24 16 " Finish/Start
3 12:00 25 ,
3 12:30 Lunch
3 16:00 2s
3 18:30 : 24 hrs Dinner
4 67:30 . v Breakfnst’
4 08:00 75 25 X 24 16 Finish/Start
4 09:00 X 1 1 4 hrs
4 10:00 . X 2 2
4 12:00 25 X 4 4 Finish/Start
Fl 12:20 . Lunch*
4 13:00 X 5 1 4 hrs
4 14:00 X 6 2
4 16:00 i) X 8 4 Finish/Start
4 17:00 . X 9 1
4 18:00 X 10 2 4 hrs .
4 18:30 Dinner®
4 20:00 X 12 4 Fin‘lsh/StartL
4 24:00 b ¢ 16 8 Finish/Start¥ & hrs
8 hrs e
5 07:30 Y Breakiast
5 08:00 X 24 16 Fin{sh/Start ¥
5 12:00 X 28 ° 20 Finfsh/Start | 4 hrs
5 16:00 32 2¢ Finish/Starg Y & hrs
1€ hrs
6 08:00 A8 40 Finish
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PROTOCOL C-81-011 Appendix IX

.
., .
. - -

The Deteramination of Phenylpropanolamine
in Plasma by Gas Liquid Chromatography -
and Urine by Eigh Pressure Liquid Chromatography

*

™
Analysis of the drug {n plasma involved extraction of

:l phenylpropanolamine from plasma into toluene, followed

‘ by derivatization with trifluorocacetic anhydride to yield

an electron-capturing di-trifluorcacetyl derivative,
prior to injection into the gas liquid chromatographic

l system. 2-amino-3-phenyl-i-propanol hydrochloride was
used as an internal standard. Quantification was performed

]| by peak area measurement and by use of a standard curve.

Analysis of the drug in urine involved injection of
aliquots of urine into the high pressure liquid
chromatographic system. Amphetamine sulfate was used as
an internal standard. The compounds were chromatographed
on a reverse phase column. The drug and internal standard
were converted to fluorescent molecules(1) as they eluted
from the column by post-column reaction with o-phthal-
aldehyde. The fluorophores were detected by a fluorescence

:l' detector with excitation at 340 nm and an emission cutoff -
at 418 nm. Quantification was performed by peak area

} measurement and by use of a standard curve. A detailed

' description of the high pressure liquid chromatographic
system is contained in Exhibit I.

Reference:

(1) Simons, S.S., Sr. and Johnson, D.F., J. Am. Chem. Soc.
98, pp. 7098-1099, 1976. '
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Appendix I - ’
(continuegd)

REAGENTS AND EQUIPMENT

"

Plasma Assay

Varian Model 3700 gas chromatograph; ‘equipped with a
N163 electron~capture detector and capillary
pneumatics. )

The gas chromatograph was fitted with a fused silica
capillary column (Chrompack-Netherland B.V.) 25 meters
X 0.25 mm {.d. coated with OV-101.

Carrier gas was dry, oxygen-free high purity helium at
a linear velocity of 30 cm/sec.

Make-up gas was dry, oxygen-free high purity nitrogen,
at 30 ml/uin.

The temperatures used were: injector 220°C, detector
200°C, oven temperature at 120°C isothermal.

Injections were made in the split mode, with a split
ratio of 50:1.

Trifluorocacetic anhydfide, Pierce Chemical Company

2-amino-3-phenyl-1-propancl hydrochloride, Aldrich

"Chemical Company,

h-Dimethylaminopyridine, Aldrich Chemical Company.



™ aAppendix II o~
(continued) -

Urine Assay

Water's Model 6000 A Pump (for mobile phase) .

Water's Model 6000 A or Milton Roy Model 196 )
(for Fluoropa® Solution)

Water's Model 710 A WISP Automatic Sample Processor

Coiled teflon tubing (15' x 0.027" 1.d.) as a post-
column, in-line reactor

Thermonix 420 BKU water bath, rooum temperature
Schoeffel FS 970, L.C. Fluorometer

25 cm x 3.6 mm ODS-Hypersil 5 @icron column, Shandon
Southern ,

Spectra-Physics #4100 Integrator-Calculator

Gelman Instrument Co., Glass Fiber Filter type A/E,
47 mm ,

Fluoropa® crystals, Pierce Chemical Co.
Phenylpropanclamine HCl, Sigma ‘
Amphetamine Sulfate
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II.

PROCEDURES

KM .
Appendix II
{continued)

R
.

A,

Plasma Assay .

Standard Solutions Preparation

Phenylpropanolamine HCl (Sigma) was used to prepare
standard solutions. 2-amino-3-phenyl-i-propanol
hydrochloride (Aldrich) was used to prepare internal
Standard solutions for the plasma assay. Phenyl-
propanoclamine HC1l (25 mg) was accurately weighed,

‘transferred to a 25 ml volumetric flask, and

dissolved with distilled water. The solution was
brought to mark with distilled water, and was used
as the phenylpropanolamine HC1l stock standard
solution (1 mg/ml).

2-amino-3-phenyl-tl-propanol hydrochleoride (10 mg)
was accurately weighed, transferred to a 10 ml
volumetric flask and dissolved with distilled water.
The solution was brought to mark with distilled
water, and was used as the 2-aminc-3-phenyl-1-
propancl hydrochloride stock internal standard
solution (1 mg/ml).

L
£y

Standard Curves, Spiked Plasma

Standard curves were generated by spiking control
plasma samples (1 ml) with varying amounts of
phenylpropanoclamine BHCl, and a constant amount of
internal standard.

An aliquot (1.0 ml) of the phenylpropanclamine

stock solution (1 mg/ml) was transferred to a 1L
volumetric flask, and brought to mark with distilled
water. Varying microliter aliquots of this dilution
(1 ug/ml) were added to control plasma so that final
concentrations were 5.23, 20.94, 104.70, 157.05 and
261.75 ng/ml. 4n aliquot (1.0 ml) of the 2-aminc-
3-phenyl-1-propanol hydrochloride stock internal
standard solution (1 mg/ml) was transferred to a 1L
volumetric flask, and brought to mark with distilled
water. An aliquot (200 ul) of this dilution was
added to each of the five standard plasma 8oclutions
for a final concentration of approximately 200 ng/mi.
Standard concentrations of phenylpropanolamine HC1l
in plasma were converted to the equivalent base
concentrations by multiplication by 0.8055.

-4~
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~ Appendix II ~
oo {continued)- V

Analysis of Plasma

-

Extraction and derivatization of phenylpropano-

lamine was carried out in silanized-glass 15 ml

Teflon® stoppered centrifuge tubes, Plasma samples
(1.0 ml) were spiked with internal standard 2-amino-
3-phenyl-1-propanol hydrochloride (200 ng), followed
by the addition of KHoPOy buffer (0.2 ml of 2 0.5 M -
solution, pH 11.0), saturated sodium chloride (0.2 ml),
and toluene (1.5 ml). The centrifuge tubes were

then sealed with teflon stoppers, and shaken by

vortex mixing for 1.5 minutes., They were then
centrifuged at 2000 RPM for S minutes, and the upper
organic layer transferred to a second set of silanized
15~-m1 centrifuge tubes. The remaining aqueous phases
were re-extracted with toluene (1.5 ml) by vortex
mixing for 1.5 minutes. They were then centrifuged

at 2000 RPM for 5 minutes, and the upper organic

layer combined with the first toluene extracts.

The combined toluene extracts were then concen-
trated to approximately 0.5 ml under nitrogen, in a
40°C water bath. UY-dimethylaminopyridine (0.2 mg
dissolved in 50 ul toluene) and trifluorcacetic
anhydride (70 ul) were then added, and the tubes
stoppered with teflon stoppers:. The tubes were
then heated in a 60°C water bath for 45 minutes., .
NasHPOy buffer (2 mls of a 0.5 M solution, pH 6.0)
was then added to the tubes, followed by vortex
mixing. The toluene layer was then transferred to
a third set of silanized centrifuge tubes, followed
by injection of microliter aliquots into the _
chromatographic system. Retention times of the di-
trifluorocacetyl derivatives of phenylpropanclamine
and 2-aminc-3-phenyl-l-propanol were 2.5 and 3.5
minutes respectively.

Urine Assay

Standard Solution Prevaration

Phenylpropanclamine BCl (Sigma) was used to prepare
standard solutions. Amphetamine sulfate (Sigma)

was used to prepare internal standard solutions for
the urine assay. Phenylpropanolamine HC1 (25.mg)

was accurately weighed, transferred to a 25 ml
volumetric flask, and dissolved with distilled water.
The solution was brought to mark with distilled
water, and was used as the pnenylpropanclamine HCl
stock standard (1 ag/ml).

.-5-



Appendix II ,
A (continued) e

. Amphetamine sulfate {30 mg) was accurately weighed,
transferred to a 500 ml volumetric flask and dissolved
with distilled water, The solution was brought to
mark with distilled water, and was used as the
amphetamine sulfate stock standand solution (60 ng/ml).

The mobile phase was prepared by adding 6.8 gnm
KH2POy, 1.9 gm hexanesulfonate sodium (Regis Chemical
Co.), and 1.0 ml triethylamine (Pierce Chemical

Co.) to 950 ml distilled water. .The pH was adjusted
to 3.0 with H3POy. The solution was then transferred
to a 1L volumetric flask and brought to mark with
distilled water. Methanol (400 ml) was added to a

1L volumetric flask, which was then brought to mark
with the above solution. The mobile phase was vacuum
filtered through a 0.3 u filter before use, The
volumetric flow rate of the mobile phase was

1.5 nl/minute. Retention time of phenylpropanclamine
and amphetamine were 5.8 minutes and 8.5 minutes
respectively.

The eluent from the reverse.phase column was mixed

:l with a Fluoropa® solution which was introduced into
the solvent stream via a -T-fitting (Kel-F) at the
rate of 1.5 ml/minute., The Fluoropa® solution was
prepared by adding 25 gm boric_acid to 950 ml
distilled water in a 2L beaker. The pid was adjusted
to 10.4 with 50% KCH in water. 2-mercaptoethanol -

l (2.0 ml) was added to the solution, followed by the
addition of Fluoropa® (800 mg o-phthalaldehyde)
previously dissolved in approximately 10 ml methanol.
This solution was vacuum filtered through a 0.3

j' filter before use.

-

Standard Curves, Solked Urine

Standard curves were generated by spiking control
urine samples (2.0 ml) with varying amounts of
phenylpropanclamine HCl, and a constant amount of
intarnal standard.

Varying microliter aliquots of the phenylpropanolamine
BCl stock solution were added to control urine so

that the final concentrations were 0.955, 3.82,

9.55, 38.2 and 95.5 ug/ml. An aliquot (1.0 ml) of

the amphetamine sulfate stock solution was.added to.
each of the five standard urine solutions for a

final concentration of approximately 20 ug/ml.
Standard concentrations of phenylpropanclamine HC1l

in urine were converted to the equivalent base
concentrations by multiplication by 0.8055. ’

-6—-
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(continued)

dnalysis of Urine

-

Urine samples (2.0 ml) were transferred to 15-ml
stoppered centrifuge tubes, followed by addition of
internal standard amphetamine sulfate (approximately

60 ug). The solution was mixed on a vortex mixer,
followed by centrifugation at 2000 RPM for five
minutes. The supernatant was transferred to auto- r
Sampler vials by pipet for injection into the
chromatographic systen,

PLAN OF STUDY

The assay methods described in this report for
measuring phenylpropanolamine levels in urine and
plasma were evaluated for their precision, accuracy,
reproducibility, specificity and linearity. 1In
addition to this, the stability of phenylpropanolamine
in urine and plasma was evaluated. A

To evaluate the linearity of the methods, a five
point standard curve over the expected concentration
ranges was constructed. The precision of the method
for measurement of drug in plasma and urine was
determined as the coefficient of variation of the .
mean of five replicate assays at each level. Accuracy
and reproducibility of the assays were determined

by analysis of plasma and urine samples which had
been spiked with phenylpropanolamine HC1l, split

into aliquots, frozen, and assayed on different
days. Specificity of the methods for phenylpropano-
lamine and internal standards was determined.

Stability of the drug in urine was evaluated by
analysis of samples which had been spiked with
phenylpropanolamine HCl, split into aliquots, and
stored at room temperature, 4°C and -20°C. Stability
was evaluated over a one month period of time.
Stability of the drug in plasma was evaluated in

the same manner, except that spiked plasma samples
were only stored at -20°C.

RESULTS AND CONCL USIONS

Concentrations of phenylpropanolamine in the biological
fluids were determined from calibration graphs constructed
by plotting the ratio of peak-area measurements of the

-

-7-
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#™  {continued)’ o

drug to the internal standard (2-amino-3-phenyl-1i-propanocl
in plasma and amphetamine in urine) against the
concentrations of phenylpropanolamine in the standards,
The concentration ranges for the standards in plasma

and urine were 5.,23-261.75 ng/ml and.0.§55-95.5 ug/ml,
respectively. Plots of peak area ratios (Y) against
phenylpropanclamine concentration (X) were linear.

Typical standard curves for phenylpropanolamine in plasma "
and urine had correlation coefficients of 0.9997 and

0.9999 respectively. Sample standard curves for plasma

and urine are shown in Figures 1 and 2 respectively.

Sample chromatograms of plasma and urine extracts are

shown in Figures 3 and 4 respectively. The methods

were specific for drug in that control samples of plasama“
and urine contained no responses which interfered with
either phenylpropanclamine or internal standards.

The precision of the method for measurement of plasma
concentrations of phenylpropanclamine, determined as

the coefficient of variation of the mean of five replicate
assays, was + 5.63, 1.80, +« 6.48, +» 1.64, and + 1.63%

at 5.23, 20.94%, 104.70, 157.05 and 261.75 ng/ml
respectively, Precision for measurement of urine con-
centrations of phenylpropanolamine was + 2.23, + 0.55,
0.“1, : 0061" and : 0.19; at 00955.1 3_082, 9'55! 38'2’

and 95.5 ug/ml respectively. The above data are shown

in Table I and Ia. . ’

Reproducibility and accuracy of the assays was determined
by analysis of blank plasma and urine samples which had
been spiked with known amounts of phenylpropanoclamine
HCl. They were each then divided into aliquots and
frozen, followed by analysis on consecutive days. The
results of these analyses are shown in Table II and III
for plasma and urine respectively. A given extract was
injected into the chromatographic systems five successive
times to determine the variation of detector response.
The results are shown in Table IV. Reproducidbility of
the plasma assay was + 7.03% (Table II) while that of.

the urine assay was + 2.69% (Table III). Accuracy of

the plasma assay measured as the percent difference
between actual amount spiked into the plasma and the
average of five assay values was 6.37%. Accuracy of

the urine assay measured as the percent difference between
the actual amount spiked into urine and the average of
eight assay values was 1.58%. The variation of detector
response measured as the coefficient of variation of

area ratios between standard.and internal standard for
five successive {njections of the same extract was + 0.53%
and + 0.75% for plasma and urine respectively (Table IV).

-8-




-

o Appendix II o~
(continued)

Stability of the drug in plasma was determlned by assay
of control plasma samples which had been spiked at three
levels (approximately 20, 100 and 190 ng/ml), separated
into separate aliquots, and stored in silicone coated
blood collection tubes at -20°C. Aliquots were assayed
periodically over a 33 day period. The results are
shown in Table V. The drug in plasma at levels of
approximately 100 and 190 ng/ml are stable after 33

days of storage. At approximately 20 ng/ml, however,
the level of drug fell off at day 33. It was therefore
concluded that at this lower level, samples are stable
for at least 28 days, but not 33 days. Sanmples from
elinical studies must therefore be assayed within 28 days
of collection. :

Stability of the drug in urine was determined by assay

of control urine samples which had been spiked at three
levels (approximately 2, 25 and 50 ug/ml), separated

into separate aliquots, and stored in brown one quart
polyethylene bottles at three different temperatures
(room temperature, 4°C and -20°C). Aliquots were assayed
over a 28 day period. The results are shown in Table VI.-
The drug in urine at all three levels is only stable

for 7 days when stored at room temperature. When stored
at 4°C, the drug is stable for 11, 15 and 15 days at
levels of approximately 2, 25 and 50 ug/ml respectively.
The drug at all levels:in urine was stable for the full
28 days when stored at -20°C. - :
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