
.6orothy I’. W&tson ’ ~ ., 
.-” Attorney 

/. CIBA-GEIGY Corpcration 8.. , 
.I’ Summit, New Jersey ??Ol 

Telephone 201 277 5176 

April 26, 1964 

. _' 

Dr. W illiam Gilbertson 
Division of OTC Drug Evaluation (HFN-510) 
Document Control Room 12A-55 
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 

The 

1. 

2. 

3. 

4. 

5. 

6. 

2, 1983, and April 11, 1984. 

enclosures consist of the following documents: 

ALZA Corporation, Results and Conclusions - Protocol C-81-011, 
"Fvaluation of Phenylpropanolamine Absorption During Oral 
Administration From Gastrointestinal Therapeutic Systems;" ;* 
(Attachment 1) 

Statistics Report (ST-141-831, "Phenylpropanolamine Absorption 
During Oral Administration From Gastrointestinal Therapeutic 
Systems - Study 1,:' September 19, 1983 (Attachment 2); 

ALZA Corporation, Results and Conclusions - Protocol C-81-011: 
Study II, “Evaluation of Phenylpropanolamine Absorption During 
Oral Administration From Gastrointestinal Therapeutic 
Systems" (Attachment 3); 

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

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

Results of an analysis of phenylpropanolamine content unifor- 
mity in selected lots of two timed-release appetite control 
products (Attachment 6). 
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Dr. Giibertson .' -2- ril 26, 1986 _- 

W e  trust that this information will prove useful; additional 
information will be forwarded to you as it becomes available. 

Very truly yours, 

“-----a  
DPW/lt 
enclosure 
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B. STUDY METHODOLOGY . 

1) 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: 

aI The Gastrointestinal Therapeutic System -(GlTS) 

W Dexatrimo 12 hr Sustained Release Capsules 
Cl Aqueous Solution 

2) Study Plan 

The study took place over S consecutive weeks. 
weeks 1, 

During 
3 and 5, subjects received'75 mg PPA HCl 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 5 

01 GITS (PPA Xl) Dexatrim Solution 
02 Solution Dexatrim GfTS (PPA HCI) 
03 Dexatrim Solution GITS (PPA HCl) 
04 Solution GITS (PPA HCl) Dexatrim 
05 GITS (PPA HCl) Solution Dexatrim 
06 Dexatrim GITS [PPA HCl) Solution 

When subjects took the GITS {PPA Xl) 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 st;dy. 
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31 Collecting and Handling of Biological Samples 

41 

5) 

61 

a) Blood samples 
10 ml of blood were drawn into a heparinited 
tube. The sample was then centrifuged 
within S-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. 
assayed. 

Samples were stored at -20 C until 

w Urine samples 
Urine was collected by the subjects in brown 
plastic bottles. At the end of each collection 
interval the volumes of the kollections 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 GjlTS (PPA HCl) recovery 
Stools from subjects taking the GITS (PPA HCl) 
were'methodically searched in an air flow hood. 
Upon finding a GITS (PPA HCI) in a stool sample, 
the system was placed in a glass vial and the 
date 6 time of defecation and date G time of 
recgvery recorded. 
-20 C until assayed. 

Systems were stored at 

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 HCI) 

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

Assay of Dosage Forms for PPA HCl Content 

Results from PPA Xl assays of aliquots of th,e solution 
dosage form, 
and GITS 

and of samples of the Dexatrim capsules 
(PPA HCl) system are presented in Appendix XV. 



RESULTS AND CONCLUSIONS 

PROTOCOL: C-81-011 

TITLE: Evaluation of Phenylpropanolamine Absorption 
During Oral Administration From Gastrointestinal 
Therapeutic Systems 

STUDY DATE: March 1, 1982 - April 2, 1982 

STUDY SITE: Clinical Study Unit 
Alza Corporation 
1274 California Avenue 
Palo Alto, CA 94304 

PERFORMED BY: C. Ferre, R.N., P. Darley, B.S., V. A. Place, M.D. 

REPORTED BY: P. Darley, B.S., D. Swanson, PhD, J. Fara, PhD 

MATERIALS: 11 

21 

3) 

Gastrointestinal Therapeutic Systems, 
Code #02510, Lot P614982 
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. 

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

Dexatrim@ Extra Strength 12 hr Time Release 
Capsules, 
(Thompson Medical Co., Lot a MDF1280A), each 
containing 75 mg phenylpropanolamine Xl 

SUBJECTS: 6 healthy male volunteers. A description of the 
study volunteers is given in Table 1. 
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c. RESULTS . 

1) Plasma Levels of Phenylpropanolamine XC1 

The plasma concentrations of PPA HCl for all 
six subjects are Listed in Tables 2A (GXTS), 
2B (Dexatrfm), and 2C (solution). A level 
of 6.2 ng/mL (5 ng/mf. base) represents the 
lower limit of detectability of the assay (see 
Appendix If). 

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 p3.asma co+ 
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 ou GXTS (PPA HCL) 
corresponds to an early recovery of the system 
in the stool, 
dose. 

which contained 331 of that day's 

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

Table 3 shows the results of the assay of GITS 
(PPA HCI.) 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,. 

3. Urinary Recovery of PPA HCL 

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 XC1 (PPA HCl) after oral adminis- 
tration of three different dosage forms: (1) the Gastro- 
intestinal Therapeutic S stem (GITS), (2) Dexatrim timed- 
release capsules, and (3 J 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 

.- _e 

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 HCX. All urine was col- 
lected during the entire dosing cycle and assayed for 
PPA HCl to determine total urinary recovery of drug. 
The CITS (PPA HCl) were recovered from stools and as- 
sayed to determine residual PPA HCl content. (See 
Appendix I 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 (O- 
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 blood pressures remained within 
normal ranges throughout the study. 
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Table 7 lists the tot61 atiount of PPA IiCl 
excreted by each subject on each dosage form, 
as well as the total excretion 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 Effect6 
. 

Table.8 lists the result6 of blood pressure 
and pulse monitorin 

f 
done just before and dut- 

ing each dosing cyc e. 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 
effect6 during the study. 

CONCLUSIONS 

The results of the study show that PPA is completely 
adsorbed when it is administered from a CITS (PPA HCL) 
or Dexatrim capsule compared to a solution control. 
Areas under the plasma concentration-time curve (00 
24 hr) and amounts excreted in urine are the same for 
al1 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 blood pressures remained within 
normal ranges throughout the study. 

P  
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Subject 
Number 

OX 

02 

03 . 
04 

05 

06 

MEANS 

TABLE I 

Description of Study Population 

cCgel rS 

25 

26 

32 

23 

36 

21 

27.1 
25-1 S.D. 

Body Weight (kgs) 
Pre-2nd Pre-3rd 

Dosage Fornr 
(March IS) 

Dosage Form 
(March 29) 

76.3 

102.3 

72.3 

80.4 

91.8 

76.4 

83.2 
24.7 S.E.H. 

75.4 74.5 _ _. 

101.3 102.3 

71.8 72.7 

80.0 78.9 

9b.4 91.8 

76.4 77.2 

82.7 82.9 
24.6 S.E.M. k4.8 S.E.M. 



DAY OF 
OOSINC 
CYCLE 
-.-.*a 

1 

: 
1 

: 
1 

: 
1 
i 
1 

2 

3 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

5 \ 
5 

C 0 H C 6 N T It A T’ I 0 N, NG/Ht , 

SUBJECT 84 SUBJECT 05 SUBJECT S6 
m.*.*..... .e.e.*...c e*r.r**e.: 

00t 08 
08t 30 
i39rBti 
lBtO0 
llt88 
12tnkl 
13180 
14:08 
16riIo 
lfJtll0 
2a:eo 
24186 

0 
0.5 

1 
2 
3 
4 

ii 
0 

::* 
16 

. 

(6.2 
16.4 
55.9 
61.7 

lee, 2 
151,8 . 
180.6 
158.4 
126,8 

93.7 
60.3 
32.5 

(6.2 
39.7 
82.8 

126.3 
135.e 
129.9 
113.8 

% 
64:tI 
55.6 

N/h 

OBt.Bil 24 7.4 11.5 

9.3 
<6.2 
42.2 

101.8 
131.6 
234.6 
197.7 
179.3 
133.9 

92.5 

3x . 

20.5 

(6.2 
<6.2 
53.4 
97.4 

126.6 
164.5 
177.5 
185.6 
162.6 
116.7 

99.5 
66.0 

9.9 

<6.2 
t6.2 
12.5 
63.9 

113.6 
194.2 
163.1 

:::*: 
9417 

3's? l 

2e.l 

MeleM 24 12.4 (6.2 12.9 le.5 17.9 
. 

UBt8Q 
08t 30 
09: 00 
1U:OB 
litit 
l2:00 
13:iIB 
l4rOa 
16t80 
18tDO 
19: 00 
28100 
22lRB 
24.88 

1::: 
6?.9 

113.2 
273.1 
246.4 
186.2 
163.6 
126.8 

86.0 
73.2 

119.8 
45.3 
36.0 

7.2 
41.8 
87.5 

:2: 
172:0 
151.4 
13e. 3 
184.9 

77.0 
67.5 
53.4 
52.7 
37.2 

17.1 
* 30.8 

60.5 
116.7 
192.4 
232.7 
219.1 
195.6 
152.8 
130.9 
111.7 

9G,8 
71.4 
55.2 

12.4 
I 18.2 

32.3 
103.6 
130.3 
149,@ 
157.9 
131.3 

“K 
sa:e 
48.4 
37.2 
28.8 

18.6 (6.2 
20.4 12.2 
63.1 s1.5 

148.9 97.1 
3lra.3 13u.l 
208.6 183.9 
363.6 145.6 
253.7 123.5 
200.6 93.2 
117.3 54.6 

88.5 35.7 
77.8 37.7 
63.9 27.2 
52.5 19.9 

12.4 11.2 22.3 9.3 16.1 (6.2 
8.9 6.2 9.9 t6.2 7.6 t6.2 

TABLE 28 

PLA!MA LEVELS OF PPA,HCt# . 

DBXATRIH CAPSULES 

(6.2 
12.8 
41.2 
99.2 
93.7 

144.2 
137.1 
125.4 

97.4 
651) 

::*:. . 

<6,2 
. 

(6.2 
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TABtt 2A 

PLASWh LEVBLS OF PPA.HCL 

GASTROINTESTINAL THtRAPEUTltC BYSTEfi 

DAY OP 
DOSING 
CYCLE 
..*e.. 

: 

i 

i 
1 
1 

1’ 

: 

2 

I 

4 
4 
4 
4 a 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

i 

TINE Of! 
SAMPLE 
.e,...e 

08100 
08130 
09rOiI 
lot00 

x 

::: ii 
16100 
iem 
zetee 
2410% 

0%1ll% 

Bet%% 

0etw 
8et 38 
09:BB 

:::8D: 
12te0 
1311111 
141ekl 
ldlee 
l%r00 
1910% 
20100 
2210% 
24tet 

eetee 
lit%% 

, 

HOURS SINCt 
C 0 N C _S N T A A T I 0 N, NG/NL 

LAST DOSE SUBJECT 01 SUEJE’CT %2 SUBJECT 93 SUBJECT tb SUBJECT 85 
. . . . ..a-*.. e.,*r..**. ..*p.***.+ .*.e...... . . ..a....* . . . . . ..l.. 

24 

<6,2 
72.6 
Be. 1 
96.3 

z-i 
7e:2 
74.5 
86.6 
81.9 

:t*: . ' 

17.4 

<6.2 
25.4 

N/h 
49.0 
62.1 
54.1 
64.5 
59.8 
62.1 
98.4 

;:*: . 

22.1 97.2 27.9 <6.1 21,s 

24 28.1 24.1 3e.s . 32.1 26.1 28.8 

:!S 
: 
3 
4 

i 
8 

1": 
12 

:: 

:: 

6‘6 
64.5 
77.6 
67.0 
08.9 
73.8 
78.1 
78.1 
77.6 

102.4 
122.3 

96.8 
75.1 
58.6 

‘15.3 
13.7 

(6.2 
21.3 

l 63.9 
92.1 
97.1 
91.3 

102.4. 

Et'*: 
92:s 

(6.2 
41.6 
56.5 
63.2 

::*: 
7e:9 
06.3 
87.5 
76.6 
86.0 
67.B 

<6.2 c6.2 
45.7 40.3 
75.3 46.3 
7%. 1 . 69.6 
74.1 73.8 
74.8 68.5 
60.9 71.7 
64.9 bS.4 
68.9 ee.e 
74.1 66.4 
SB.9 60.8 
26.4 42.2 

35.6 
74.5 
99.3 
95,% 

105.3 
138.4 
116.7 
107.7 

:::*: 
129:l 
120.4 
125.6 
12Q.6 

48.7 
46.5 
94.6 

137.e 
136.5 
133.4 
136.0 
145,e 
130,t 
123.5 
122.3 

:82:*: 
9419 

43.2 
87.S 

:::*': 
10e:c 

::9,=: 
113:3 

89.4 
123.5 
112.3 
126.6 

96.2 
78.2 

21.5 26.1 
27.3 39,s 
61.4 77.6 
72.2 e7.5 
92.0 %!i,% 
96.2 91.2 
86.9 liO2.4 
83.2 79.7 
88.7 116.3 

161.5 
116.0 

l04,9 ( , 
93.7 

187.7 119.4 . 
80.2 72.9 
62.7 53.4 

.52.4 IO.% 37.2 
34.1. 

26.9 
29.4 25.8 46.2 

, 

13.0 
46.2 
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DAY OF 
DOS fNG 
CYCLE 
me.... 

1 

: 

: 
1 

: 
1 

-1’ 
1 

2 

3 

4 
4 
4 
4 
4 
4 
4 

: 
4 
4 
4 
4 
4 

S 
5 

C 0 M C C N T R A t I 0 N, NG/HL 
TIkt& OF 
SAHPLE 
.-.*..I 

HOURS SINCe 
LAST OOSE SUBJECT 01 

BB: 80 
06: 30 
09100 
1u:oo 
llr00 
12:02 
13r00 
14:oa 
16:00 
18800 
20tOB 
24160 

28.8 
110.1 * 
151.2 
117.34 
100‘2 

92.1 
78,. 6 
62.1 
47.8 
33.5 

104.5 

J 

8::: 
91.4 

181.2 
99.7’ 
73.0 
77.6 
59.0 
57.1 
33.5 
29.2 
96.8 

J 
(6.2 

129.1 
138.4 
129.8’ 
Ill.8 

95.8 
85.4 
74.5 
58.1 
42.2 
35.7 

137.9 

SUBJECT 94 
.,*... a*. 

/ 
;6.2 
46.4 
61.2 

102.4 
117.6 
119*5/ 

85.9 
77.0 
53.7 
32.0 
24.1 

196.7 

SUBJECT 85 
.a....*.,. 

r/ 
(6.2 
42.2 
68.3 

ii:*; I 

*1:3’ 
76.1 
70.6 
52.7 
37.9 
22.7 

115.4 

SUBJCCT 86 
. ..a.. 

/ 

. . . 

<6.2 
51.3 
81.3 
77.9 

119.6 
B4.bti 
64.9 

. 69.8 
44.1 

;i*f 
99:3 

who0 :. i2 ‘; 29.2 45.3 36.2 36.6 36.0 25.4 

08108 16 . 19.2 12.9 Il.8 18.5 28.7 1.4 

00:Otl 
B&r 30 
89: 00 
10I00 

::% 
13:OO 
14rBO 
16: BB 
18: 00 
19tOd 
20100 
22s 00 
24.98 

:“r 
i 
2 
3 

: 
2 

: 
3 

: 
6 

8.7 13.9 22.3 
43.4 73.6 56.5 
92.5 78.8 113.6 
99.3 77.9 130.9 
81.9 68.3 116.7 
67.6 55.2 99.5 
75.3 114.4 136.5 

112.1 106.1 16?,6 
104.5 72.6 139.0 
161.6 125.4 191.8 
125.6 111.1 164.5 
130.3 94.3 153.3 

58.7 81.3 124.1 
4916 57.1 106.7 

17.7 
49.6 
92.5 
81.3 
80.4 
62.1 

10s. 2 

‘Zf 
14410 

K 
. 68:3 

64.5 

23.6 
41.7 
85.6 

114.8 
95.1 
90.9 
94.6 

333.4 
119.2 
134.2 
129.9 

N/A 
. 113.4 

99.7 

19.4 
31.6 
56.5 
67.9 
68.1 
159.9 

11r.1 
BP.4 
65.2 
89.8 

+:: r 
44.7 
34.8 . . 

OBf60 16 
12198 29 

6.5 
C6.2 ’ 

16.1 
11.2 

31.6 10.2 30.7 9.9 
23.9 9.3 21.3 46.2 

TABLE 2C 

PLASMA LCVELS OF PPA.UCL 

A@,WOUS SOLUTION 
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DAY OF 
DOSING 
CYCLE 
*..... 

2 58:00 24 12 33.2 13.2 12.6 2;5 34.1 

3 88, oil 24 16 28.4 2.6 11.1 1.8 10.6 

4 

: 
4 
4 
4 
4 
4 

: 
4 
4 
4 
4 

5 
5 

HOURS SINCE 
LAST DOSE 

‘rIbI& ot CITS b 
ShhPLE DEXATHXn 
. . ..I.. . . . ..I.. 

06:00 
08135 
DOI 
108 05 
llt55 
12:ee 
ilaB 
~4rOO 
ibttla 
itIt 
25: 55 
24: 05 

80105 
oet 30 
59; 55 
i5: 51) 
11103 
121 ei! 
13rBO 
14:55 
16: Be 
1810% 
19:ee 
20; 00 
22tee 
24r56 

%#I BU 
12tefJ 

?I;, 

2 
3 
4 

6” 

1: 
il 
12 
ir 
16 

f : 

soul 
m*.. 

8 

e.5 
1 

’ 2 
3 

: 
6 
a 

:: 
4 

GASTROINTESTXNAL 
THt%APEUTSC SYSTEn DEXATRSH 
..-...**.*..**.a** . . ..* . . . . 

MEAN S.S.N. MEAN 

4x 
0.6 

66:1* 77:: 
76.4 6.3 95.2 
76.0 
74.7 ::z 

118.1 

77.4 
74.7 3*: 
85.6 5:3 120.2 
8i.7 4.9 07.9 
78.4 

2:: 
68.0 

67.3 49.94 

16 
0.5 

1 

: 

1’ 
2 

: 
3 

: 
8 

35.3 
56.6 
07.7 
95.6 

151.4 
157.2 
104.6 

99‘8 
96.4 

113.e 

::nz*: 
92:e 
78.1 

6.3 

i*: 
1e:9 

1::: 

1::: 
7.5 
4.5 

2:: 

1::: 

11.4 
22.6 
61.1 

125.1 
254.1 
212.4 
192.5 
166.9 
135.6 

89.3 
72.1 
72.2 
49.6 
38.3 

36 30.8 6.2 12.9 
20 19.2 s.0 7.5, 

AVERAGE PLASHA LEVELS OI PPA,ilCL 

AVERAGE PLASM CONCEW’RATIONS (NC/ML), I S.lS.&, It*6 

S.E.H. 

5.5 
5.3 

1::: 

1E 
12.7 
11.3 
il.5 

8.2 

ii:: 

2.3 
5.1 

1::: 
35.2 
21.3 
24.3 
25.8 
16.4 
11.9 
15.7 
12.9 

6.7 
5.6 

ImN 

SOLUTION 
e...*..* 

St: 
92:8 

f?: 
9319 
60.2 
70.1 
34.6 
36.0 
26.8 

lle.i 

16.0 
49.2 
86.6 

. 95.2 
85.1 
71.4 

186.7 
118.5 

90.7 
141.0 
124.4 

.112.0* 
81.8 
68.6 

20.2 
il.9 

r.rr.n, 

1% 
11:t 
14.5 

::: 

::: 

::B” 

::: 

2.1 

4.9 

2.5 

;:t 

::; 

::: 
* 11.4 

If.4 
Il.1 
11.2 
14.7 : 

ir”: l 
i:: . 

..a . 



PROTOCOL C-ill-011 

Subject 

. . 

_Solution 

1 
. 

2 

&J?LL 4 Day 2 Day Day 4 1 Day WA 

1205 1265 1319 IL673 1409 1410 

1196 2019 1222 1430 *- 

1923 

1281 1347 

3 2016 1990 1658 1598 2194 

4 1304 1737 1761 1187 1323 1468 

5 883*** 1391 1380 2202 1319 1871 

6 1033_ 1283 
-. 

1273 @L4; 
z 161 + 142 \- 

1030 1070 1138 

139s 1581 1345 
f‘ 111 f 178 2 62 

997 . 

Mean 
+ S.E.M. 

. 

TABLE 4 

Areas Under the Plasm8 Concentration Curve* 
for Day I** and Day 4f* 

Area Under the Curve, rig/ml-hr 

Gastrointestinal 
Therapeutic System Dexatrim 

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 q g (ca. 33%) of the dose. 



PROTOCOL C-81-011 
TABLE 3 . 

Residual PPA.HCl Content of Castrofntestinai 
Therapeutic Systems Recovered from Stool8 

. 

. 

Subject Ol+ 

Subject 02 

Sibject 03 

Subject 04 

Subject OS 

Subject 06 

Total. Residual 
PPA.HCl, mg 

Defecation 
Day Time 

4 14330 
5 07:35 

2 08:30 
3 10r35 
5 09:oo 
5 17:45 

08:45 
09:oo 
09:15 
12:lS 

2 
3 
4 
6 

Recovery 
from Stool 
DaE Time 

4 17:oo 
5 09:so 

Gut Transit 
hC PPA.HCl Time, hrz . 

0.07 
0.73 

2 09:15 3.60 24.5 
3 IS:30 2.03 26.5 
5 12:oo 0.60 
5 17:so 1.13 

i 18:OO 2.07 24.7 
3 09:30 1t92 25.0 
4 12:oo 2.18 . 25.2 
a 10:30 0.52 

3 14:OO 3 X6:45 0.75 
S 07:OO"f 5 1o:oo 0.43 
5 07:OO"f 5 1o:oo 1.70 
6 07:oo 6 11:30 1.07 

1 
4 
4 
5 

3 
3 
5 
5 

18r15 2 08:25 23.0 10.2 . 
12:OO"f 4 17:20 0.74 
12:OO"" 4 

:x 
0.74 

06:OO 5 : 1.46 

;l:,"W= 

08i45 
22:oo 

3 17:oo 2.90 
3 17:oo 0.38 
5 09:30 0.26 
8 08:30 0.41 

48.69 * 

* Subject did not collect stools beyond end of Day 6 
** Systems recovered in the same stool 



PROTOCOL C-81-011 

DAY OF 
DOSING 
CYCLE 
. . . . . . 

1 

1 

: 
1 

i-3 
3-4 

4 
4 
4 
1 

: 

5'4 

. 
TIHE 

1NTERVAL 
Of SAWLE 
. . . . . . . . . 

. 
TABL8 6A 

IJRlNARY EWtLTION OI PPA.HCL 

GASTROfNTeSTfNAL THERAPWTIC SYSTIM 

NG OI PPA.HCL URCIMTEO 
HOURS fN 
INTERVAL SUBJECT 01 SUBJECT 92 SU831ECT 93 
. . . . . . . . . . . . . . . . . . . . . . ...*.. . . . . . . ..I. 

. 

* 

SUBJECT U4 SUWZCT 95 8UtJtCT 116 
q*...*...q .*........ ..rr...r*. 

BEFOIE $8100 . 0.9 8.0 1.1 (i.8 1.0 8.t 

4 
4 

: 

11.8 
18.2 
15.5 

9.7 

It:: 
i8.8 
12.4 

7.2 
1::;. 

f 

1::: 
10.9 
19.6 

24:DB -*R8:OB 
08: 06 - oetea 
08,Od - 88t8iI 

1”4 
24 

13.4 12.1 18.8 11.0 
62.3 47.2 58.8 s2.2 
66.3 66.7 64.5 ss.4 

:x . 
5:: 3.0 

47.4 
66.4 

14.9 
63.9 
$9.7 

08t00 - 12:oa 
12t83 - 16t80 
16r55 - 25t00 
20tO8 - 24tYll 

24~00 - U8%88 
88: 50 - i2rOti 
i2rUO - 16tW 
16t8J - At8t00 

13.8 
26.8 

7.3 
9.4 

6 

: 
16 

i*: 
@:6 
0.0 

:"B*: 
10:s 
18.2 

19.4 

::1: 
2.2 

18.1 
10.8 
12.3 
11.9 

:f': 
14:e 
11.9 

13.6 

:*: *’ 
5:r 

1.9 
4.8 
2.3 
0.P 

9.2 

E 
0,) 

' MOUNT EXCRETED FOR 8OTN THIS INTERVAL AN0 NtXT INTERVAL 



TABLE 68 

URINARY EXCRETION O? PPA.HCL 

DBXATRIH CAPSULE8 

HO OP PPA.HCL 8XCAETED TIME 
INTERVAL 
OF SAHPLE 
CIIIIIIII 

UOUAS IN 
INTERVAL 
.*..e.*e 

. 

eo:fia - 12108 4 16.S 
l2aOQ - 16100 4 27.4 
16tOil - 20160 4 13.0 
26100 * 24,&I 4 7.9 

:. 
24 

l 

BB:OQ - 12100 
12:BJ - 16rOQ 
i6r9Q - 2oree 
lute0 - 24r06 

24:U11 - 88~00 
0B:OB - 12ree 
121Uli e 16:UB 
36100 - Y8;BB 

8 

t 
16 

:*i . 

t :i 

0.a a.0 

2::: 
31.3 

7.9 

6s":; 
69.1 

::*x 
1r:2 

2.7 

22.4 
16.9 2::: 

2: 

6::: 
65.6 

6.7 
57.4 
J6.1 

6tl: 
65:9 

25.0 
20.3 
16.1 

6.2 

::*I l 

2: 

6.4 
1.4 

t:(” 

2: 
f :: 

3.2 

t : t 
b.b 

. 



PROTOCOL C-81-011 : 

TARLE 6C 

UAWARY EXCRETION OF’ PFA.HCL 

AQUEOUS SOLUTION 

2 
2-3 
3-4 

5 

: 
5-6 

BEP~RE 008 00 

ustoe - ime 
12t55 - 16rQO 
16rd5 * lOtO 
20ttl6 - 24tW 

24r5d - 85tU0 
06tBO - OBXOQ 
08: 00 - 55r55 

eat00 - 12850 
12r00 - 16r59 
16teJ - 25:56 
20tee - 24tu 

4 
4 
4 
4 

0 

s: 

4 

t 
4 

2410s - 58r0O 0 
em31 0 12~ 4 
i2tee - 16108 4 * 
i6tOB - 08tUO 16 

ItG OI PPh.lCL Ll(CRETED . 
SUBJECT 01 SUBJECT I2 SUBJiCT 01 SUBJECT 04 SUBJECT OS SUliJtCT II6 . . ..a**.*. . ..-*.a.*. *..+*..a.. .+.*e.-..* +*.e-.me.* r,........ 

0.0 a.1 910 I.0 B.8 8.B 

12.4 13.4 
9.0 9.5 

1::: 1::: 

::3 
1::: 

14.1 
11.5 

1::: 

1;:: 
5.0 

17.1 

14.9 
54 

1r:r 

18.0 16.4 16.6 17.4 11.2 33.9 
69.2 67.8 62.5 05.9 69.4 61.6 
61.3 62.2 6’1.1 69.9 62.1 64.4 

32.5 

2::B' 
11.3 

1x 
17:7 

9,6 

16.9 15.6 
13.6 19.5 
22.1 20.5 

B.4 ll*l 

::*: 
21:s 

4.3 

6.0 
1.5 

::: 

12.3 

:*i 
2:e 

9.0 
s”: 
1:2 

16.4 6.2 
3.4. 0.6 

::: 23 

. 

. 



PROTOCOX, C-81-011 'TABLE 7 . 
. . 

Total Urinary Excretion of PPA.HCl 

Subject 

01 

02 238.3 247.5 256.1 

03 236.1 247-O 244.4 

. 04 226.4 250.7 

OS 233.6 . 249.8 262.0 

06 248.1 2it.2 245.5 
Mean 240.0 247.2 259.1 

+ S.E.M. 2 4.5 5 8.6 + 6.3 . 
Total 

Excretion: 
MG 1440 1483 1554 

. 
as x of 

Dose 

MC E!PA.HCl Excreted froto 
08:00, Day 1 to 12:00, Day 5 

Gastrointestinal 
Therapeutic 

System Dexatrim 

257.4 277.2 

82" 82 86 

Solution 

259.2 

. b 
287.2 

* Based on total dose of 1800 mg minus 49 mg residual found 
in GITS recovered in stools 



PROTOCOL C-81-011 ' TAf3LE 8 . 

3LOOD PRESSURE AND PULSE MEASUREMENTS 

DOSAGE - 
SUBJECT WEEK FORM DATE TIME 

. 

-*** . 

GITS BiliAR82 08:09 110 
GITS 0iMAR82 18:0a 118 
GITS 0iMAR82 14: 08 108 
GITS 0lMARBZ 18:80 i02 
GITS 03HAR82 08:0&J ii0 
CITS 0ShlAR82 08:00 ii2 
DEXATHIM 15MAR82 08:00 118 
DEXATRIM lS,vlAR82 12:00 112 
DEXATRIM i8MAR82 la8:00 108 
DEXATRIM 18MAR82 11:00 122 
SOLUTION 29MAR82 08:00 116 
SOLUTION 29MAR82 11:00 106 
SOLUTION 0iAPR82 08:#0 118 
SOLUTION 0iAPR82 12:00 122 

SOLUTION 81MAR82 08:08 
SOLUTION 01MAR82 09:00 
SOLUTION 0fMAR82 i0:00 
SOLUTION 01MAR82 12:00 
SOLUTION @IMAR 18:00 
SOLUTION 03MAR82 08:00 
SOLUTION 0SMAR82 08:Ofl 
DEXATRIM iSMAR 08:00 
DEXATRIM 1SMAR82 12:00 
DEXATRIM'i8HAR82 08:06 
DEXATRIM 18MAR82 1X:00 
GITS 29MAR82 08~00 
GITS 29MAR82 Ii:00 
GITS 0lAPR82 08:00 
GITS 01APR82 i2:00 

DEXATRIM 01MAR82 08:00 
DEXATRIM 0iMAR82 10:00 
DEXATRIM diMAR82 14:00 
DEXATRIM 0iMAR82 18:00 
DEXATHIM 03MAR82 08:00 
DEXATRIM 0SMAR82 08:00 
SOLUTION iSMAR 88:00 
SOLUTION isMAR 12~00 
SOLUTION i8HAR82 88:00 
SOLUTION i8;?iAR82 If:00 
GLTS 29fi!AR82 08:00 
GITS 29.'1AR82 ll:00 
GITS 0iAPR82 08:00 
GITS' OiAPR82 12:00 

118 
110 
124 
130 
126 
122 
118 
128 
138 
128 
126 
138 
144 
120. 
136 

X26 80 

zi! 3: 
110 64 
328 70 
125 82 
124 70 
110 60 
ii8 70 
i24 78 
EZ 
i39 l 

;i! 
80 

128 60 

BLOOD PRESSURE 
SYS- 
TOLIC 
-*e-I 

DIAS- 
TOLIC PULSE 

?X 
72 

s: 

f ii 
70 

4: 
. 62 
' 60 

72 
82 

80 
72 

775 

E 
80 
80 
70 

7": 
72 
80 
80 

60 
68 

fa8 

8: 
72 
62 
64 ' 
72 
ii: 
72 
76 

PLAStiA 
LEVEL 
NG/ML 
e-e-c 

6;:; 
60.0 . 
66.0 
16.2 
12.3 

121':; 
5.3 

220.2 
s.0 

94. s 

SE 

72 
8i.S 
s9.5 
27.0 
10.4 
i3.0 

1045:; 

1515:; 
5.0 

50.0 
28.7 

111.5 

7.5 
82.0 

i44.S 
74,s 
10.4 
18.0 

5.0 
77.2 
18.0 
94.0 
758:82 
39.2 

107.5 
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; PROTOCOL C-81-011 
TABLE 8 (CONT.) 

BLOOD PRESSURE AND PULSE MEASUREMENTS 

SUBJECT WEEi 
ma-***- rrrr. 

DOSAGE 

SOLUTION BiMAR82 @St%0 166 
SOLUTION 0iMAR82 %9:%0 120 
SOLUTION 0iMAR82 1%:00 118 
SOLUTION 0lMAR82 12:%0 122 
SOLUTION 01HAR82 i4:%% 122 
SOLUTION %lMAR82 18:%% 124 
SOLUTION 03YAR82 %%:%a 116 
SOLUTXON %SXAR82 %8:0% 110 
GITS ISMAR %8:%0 IS.0 
CITS fSMAR82 f2:%0 118 
CITS 18MAR82 %8:0% ii8 
GITS f8MAR82 11:%% 100 
DEXATRIM 29NAR82 08:%0 122 
DEXATRIM 29MAR82 llr%0 108 
DEXATRIH BlAPR82 %8:%% 122 
DEXATRIM 8lAPR%2 12:0% 112 

GITS 0fMAR82 %8:%% 122 
GITS 0lMAR82 i0: 00 I20 
GLTS 01MAR82 14: a0 il8 
GITS 0lMAR82 18:0% 11% 
GITS 03MAR82 %8:%0 122 
GITS 0SMAR82 %8:00 120 
SOLUTION lSMAR82 08: 00 11% 
SOLUTION fSMAR82 12:0% ii8 
SOLUTION 18MAR82 08: 00 3.22 
SOLUTION 18MAR82 II: 00 108 
DEXATRIM 29MAR82 %8:0% 12% 
DEXATRIH 29MAR82 11: 00 126 
DEXATRIM 0lAPR82 %8:%0 110 
DEXATRXM 0lAPR82 12200 110 

DEXATRIH @IMAR 08: a0 120 
DEXATRIH BfMAR82 i0: 00 128 
DEXATRLM BfMAR82 14:00 130 
DEXATRIM 01MAR82 18:a0 118 
DEXATRIM 83MAR82 08: 00 la8 
DEXATRIH 0SMAR82 %8:00 112 
GITS ISMAR 08:ao 122 
GITS lSMAR82 12:00 120 
GITS 18MAR82 08: 00 110 
GlTS 18MAR82 11:aa 128 
SOLUTION 29MAR82 %8:0% 122 
SOLU'f'ION 295AR82 11:0% 188 
SOLUTION BIAPR82 0a:ea 128 
SOLUTXON 61APR82 i2:0B 122 

SYS- 
TOLIC 
r*rrl, 

BLOOD PRESSURE 

68 

:: 
76 

fi: 
74 
70 
64 

6': 
68 
72 
64 

s"z 

68 
68 

7': 
70 
70 
72 

6": 
60 
68 
68 
68 
68 

PLASMA 
LEVEL 
NG/F!L 
-rem+ 

s.O l 

49.3 

82.5 
96.3 
62.8 ,' 
25.8 
14.9 
14.7 

s.0 
67.0 
34.8 
87,s 

10x 
10:e 

128.7 

s.O 
62.9 
52.3 
59.7 
21.0 
2l*f 

5.0 
65.5 
19.0 
76.6 

9:-t 
1s:e 

232.5 

7::; 
101.0 

52.8 
5.0 

Z 
55.2 
21.8 

'68-S 
5.8 

96.5 
8.4 

41.0 
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1 ’ PROTOCOL c-al-or1 

Oat Of %= Dosing 
Cycle blZ 

07:30 

08 :oo 

8t% 
1OiOfJ 
11:oo 
12:oo 
12:30 
13:oo 

KG 
18 ioo 
18:30 
to:00 
24:oo 

07:30 
OS:00 
12:oo 

E% 
1850 

07:30 
OS:00 
12:oo 
12:30 
16:OO 
18:30 

07:30 
OS:00 
OS:30 
09 :oo 
1o:oo 
ll:oo 
12:oo 
12:30 
13:oo 

tz:: 
ISi 
lb:30 
19:oo 
20:oo 
22:oo 
24:oo 

07330 
Ki: 
16 ioo 
08:OO 

DRUG ADHtNISTRATlO?d -.. Dose Cfvta, W 
ClfS h 

Dcxrtrim Solutloo 

37.) 

37.5 

75 . f; 
25 

75 
$3 

25 

75 . 25 

25 

25 

. APPENDIX 1 

Study Schedule 

ElOOd 
Sample 

x 

I 

I 
x 
x 

x 

I 
It 

f 

bows Since 
l L8rt  Dose 

-zlTmi---- 

Dexrtrfm Sol’s 

24 

0:‘; 

1 

i 

: 
8 
i0 

f : 
14 
16 

f t 

if 

e 

05 

i 

3 

i 
10 

12 
4 

12 

16 

ifs 

: 

i 

.2 

t 

a 

f 

:bo 

t40 

Urine 
COlteCciOm 

fntervll 

Control VoSd Just 
Friar g;,t:t Dose 

1, 4 hrs 

Ffnish/Start 

1 
4 hrs 

Finish/Start 
1 4 hrr 

I:% 
Irerkfart* 

Lunch* 

Finish/Start4 4 hr8 
FfnisWStart 

I. 
b 

1 
8 hrs 

Finish/Start 

l ~11 subjects were served the S~LSIC GW~U . 

I 26 hrr 

Finish/Start 8 I I 24 hrs 

Finish/Start 

I 4 hts 

Finish/Start 

1 4 hrs 

Finish/Start 

1 4hss 

Finish/Start 
4 4hrs 

Finish/Start 

1 8 hrs . 
Breakfast’ 

Finish/Start& 4 hrr 
Ftnfsh/Statt, 4 hrs 
Ff;;;W&tart4 16,hra 

BrerkfarP 

Lunch 

Dinner 

Breakfast* 

Lunch 

Dinner 

Breakfast’ 

, 

Lunch* 

Dinner* 



PROTOCOL C-81-011 . Appendix II * . ..' -* 
r)* 

. 

. 

The Determination of Phenylpropaoolamfne* 
la Plasma by Gas Liquid Chromatography 

and Urine by Hlgh Pretmure Llquld Chromatography 

Analysis of the drug in plasma involved extraction of 
phenylpropanolamlne from plasma into toluene, followed 
by derivatizatloa with trifluoroacetlc anhydrlde to yield *’ 
an electron-captusfng di-trlfluoroacetyl derlvatlvs, 
prfor to injection lnto the gas llquld chromatographic ~ ' 
system. 2-ami,no-3-phenyl,-1-propanol hydrochloride was 
used as an Internal standard. Quantification was perfomed 
by peak area measuresent and by use of a standard curve. 

. . . Analysis of the drug ln urine involved injection of 
algquots of urlns into the high pressure liquid 
chromatographic system, 
an internal standard. 

Amphetamine surfate was used as 
The compounds were chromatographed 

on a reverse phase column. The drug and internal standard 
were converted to fluorescent molecules(t) as they eluted 
from the column by post-column reaction with o-phthal- 
aldehyde. The fluorophores were detected by a fluorescence 
detector wlth excitation at 340 nm and an emission cutoff * 
at 418 nm. Quantification was performed by peak area 
measureaent and by use of a standard curve. A detailed 

. description of the high pressure liquid chromatographfc 
system 1s contalned‘ia Exhib’it I. 

. 
. 

. 

Reference: 

(1) Sirsons, S.S., Jr. and Johnson, D.F., J. Am. Chum. Sot. 
92, pp. vM-low, 1976. . 

-19 



. . 

3 
. 9 . 

3 
. 

. B 

Appendix 11 
(continue# 

REAGENTS AND GQUIPiEHT 

Plasma Assap 
. 

Va fan Model 3700 gas chromatograph; equipped with ;I 
Ni s 3 electron-capture detector and capflrarp 
pneumatics. 

The gas chromatograph uas fltted uith a fused silica 
capillary column (Chrompack-Netherland B;V.) 25 meters 
x q.25 mm 1.d. coated with W-101. 

Carrier gas uas dry, oxygen- free 
a linear velocity of 30 cm/see. 

hfgh purity helium at 

Make-up gas was dry; 
at 30 mVmin. 

oxygen-free high purity nitrogen, 

The temperatures used were: injector &O*C, detector 
2OO*C, oven temperature at 129'C fsothemal. 

Injections were made in the split mode, with a splft 
ratio of 5O:l. 

Triflubroacetic anhydride, Pi&z Chemical Company 

+amino-3.phenyl- I-propanol hydrockoride, Aldrich 
Chemical Company, 

4-Dimbthylaminopyridine, Aldrich Chemical Company. - 

. . 

. 

. 

-29 



. 

Urine Assap 

Water's Model . 
Water's Model 

6000 A Pump (for mopf le phase) . 
6000 A or Hilton Roy Model 196 

(for Fluoropa* Solution) 

Water's Model 710 A WISP Autoraatic Sample Processor 

Coiled teflon tubfng (IS9 x 0.027" l.d.) as a post- 
column, in-lfne reactor 

Thermonix 420 BKEJ kater bath, room temperature 

Appendix II, 
(continued) 

. 

Schoeffel FS 910, L.C. Fluorometer 

25 cm x 4.6 mm ODS-Rypersfl 5 mfcroa column, Shandon 
Southern . 

_- Spectra-Phys its 4100 Integrator-Cdfcdtor . 

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

Fluoropa. crystals, Pierce Chemlc? CO. 

Phenylpropanolamine HCI, Sigma 

Amphetamine Sulfate 
. 

. 

-3- 
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Appendix 11: 
(continued)* 

. 

PROCEDURES . 

A. Plasma A ssaf 

Standard Solutfons Preparation 

Phenylpropanolamtne HCl (Sigma) was used to prepare I* standard solutions. 2-amino-3-phenyl-I-propanol 
hydrochloride (Aldrich) was used to prepare internal 
standard solutions for the plasma assay. Phenyl- 
propanolamine HCl (25 mg) was accurately ueighed, 
transferred to a 25 ml volumatrlc fT,ask, and 
dissolved with distilled water. The solution was 
brought to mark with distilled water, and was used 
as the phenylpropanolamlne HCl stock standard 
solution (1 mgfml). . 

2-amino-3-phenyl-7-propanol hydrochloride (10 mg) 
was accurately weighed, transferred to a 10 ml 
voltnnetric flask and dfssolved with distilled water. 
The solution was brought to mark with distilled 
water, and was used as the t-amino-3-phenyl-l- 
propanol hydrochloride stock internal standard 
solutioo (1 mghnl). . . 

Standard Curves, Spfked P3.asma 

Standard curves were generated by spiking control * 
plasma samples {I ml) with varying amounts of 
phenylpropanolamine HCL, and a constant amount of 
internal standard, 

An aliquot (7.U ml) of the phenylpropanolamine 
stock solutton (1 mg;lml) was transferred to a 1L - 
volumetric flask, and brought to mark with distilled 
water. Varyiag microliter aliquots of this dflution 
(7 pg/ml) were added to control plasma so that final 
concentrations vere 5.23, 
261.75 ag/ml. 

20.94, 104.70, IS7.OS and 
An aliquot (1.0 ml) of the 2-amino- 

3.phenyl-I-propanal hydrochloride stock Internal 
standard solution (I mg/ml) was transferred to a IL 
volumetric flask, and brought to mark with distilled 
uater. An alfquot (200 ~1) of this dilution uas 
added to each of the five standard plasma solutions 
for a final concentration of approximately 200 rig/ml. 
Standard concentrations of phenylpropanolamine NC1 
in plasma uere converted to the equivalent base 
concentrations by multiplication by 0.3055. 
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(continued)' 

. 

Analysis of Plasma 

Extraction and derivatlzation oi phenylpropano- 
lamfne was carried dut in silanfzed-glass 15 mX 
Teflon. stoppered centrifuge tubes. Plasma samples 
(1.0 ml) were spiked with internal standard Z-amino- 
3.phenyl-1-propanol hydrochloride (200 ng), followed 
by the addition of KIT2PO4 buffer (0.2 ml of a 0.5 M 
solution, pH 11.01, 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 R?M for 5 minutes, and the upper 
organic layer transferred to a second set of sflanized 
15-1~1 centrifuge tubes. The remaining aqueous phases 
were r-extracted with toluene (1.5 ml) by vortex 
mixing for I.5 minutes. They were then centrifuged 
at 2000 RPM for 5 minutes, and the upper organic - 
layer combined with the first tolaene extracts. 

. 
The combined toluene extracts were thin concen- 
trated to approximately 0.5 ml under nitrogen, in a 
4O.C water bath. 4-dimethylaminopyridine (0.2 mg 
dissolved in SO ul to3,uene) and trifluoroacetic 
anhydride (70 ~1) were then added, and the tubes 
stoppered vith teflon stoppex-s'; The tubes were . 
then heated in a 60.C water bath for 45 minutes. 
Na2KP04 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 Lnto the 
chromatographic system, Retention times of the di- 
trifluoroacetyl derivatives of phenylpropanolamine 
and 2-amino-3.phenyl-1-pr-opanol were 2.5 and 3.5 
minutes rsspectively. 

Urine Assap 

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 XC1 (25 mg) 
was accurately weighed, transferred to a 25 ml . 
volumetric flask, and dissolved with disti2led ,water. 
The solutioa was brought to mark with distilled 
water, and was used as the phenylp-opnolz?ine XC1 
stock standard (7 mglml). < 

. / 

-S- 
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Appendix I& 
(continued) 

-. 
Amphetamfne sulfate (30 mg) was accurately weighed, 
transferred to a 500 ml volumetric flask and dissolved 
with distilled wates, The solution was brought to 
mark with disttlled water, and was used aa thu 
amph'etamlne sulfate atoclc standard solution (60 rgtml)., . 
The mobile phase was prepared by adding 6.8 gm 
mZpo4, 
CO.), 

3.9 gm hexanesulfonata sodium (Regis Chemical ,, 
and 1.0.11~1 triethy%amfne (Pierce Chemical 

Co.) to 950 ml df stilled water.* The $3 ww adjusted 
to 3.0 with R3PO4. The solution was then transferred : 
to a IL volumetric flask and brought to rzark with 
distilled water. Methanol (400 ml) was added to a 
IL. volunetric flask, which was then brought to mark 
with the above solution. The mobile phase was vacuum 
filtered through a 0.3 p fiLter before uae. The 
volumetric fiow rate of the mobile phase was 
3.5 ml/minute. Retention time of phenylpropanolamine 
and amphetamine were 5.8 minutes an9 8.5 minutes 
respectively. + 

l The eluent fro& the reverse phase column was mixed 
with a Fluoropa. solution which was Introduced into 

-the solvent stream via aT-fitting {Kel-F) at the 
rate Of 1.5 ~WRkiXlUt4?. The Fluoropag solution was 
prepared by adding 25 ~IU boric acid to 950 ml 
distilled water in a 2L beaker: 
to 10.4 with 503 KUH ia'wate!r. 

The p3 was adjusted 
2-mercaptoethanol 

(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 GEC vacuum filtered through a 0.3 v 
filter before USA. 

Standard Curves, Spiked Urine 

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

Varying microliter ali quots of the phenylpropanolamfne 
HCl stock solution were added to control urine so 
that the final concentrations were 0.955, 3.82, 
9.55, 38.2 and 95.5 yg/ml. An allquot (1.0 ml) of 
the amphetamine sulfate stock solution was added to 
each of the five standard urine solutions f'or a 
ffnal concentration of approximately 20 j~g/ml. 
Standard concentmtions of phenylpropanoIanine HC1 
in urine zero, conv+rt+d to the equivalent base 
concentrations by multiplication by 0.8055. 

. 
-60 
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Appendix II, 
(continued) 

. 

AnaIysls of OrLnc 

Urine samples {2.0 ml) were transferred to IS-a& 
stoppered centrifuge tubes, foXXowcd by addition of 
interna% standard amphetaamine sulfate (approximately 
60 @. Tht3 301ution was mixed 043 a vortex IQiXW, 
followed by centrlfugation at 2000 RPM for five 
minutes. the supernatant was transferred to auto- a~ 
sampler vials by pipet for injection into the 
chromatographic system. 

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. Za 
addition to this, the stabflity oC-phenylpropanolam3ns 

*in urine and plasma was evaluated.' 

To evaluate the linearity of the methods, a five 
point standard curve'over the expectad concentration 
ranges was constructed. The prectsioa of the method 
for measurement of drug in’plzsma and urine was 
determined as the coefficient of variation of ths 
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 phenylpropano- . 
lamine and internal standards uas determined. 

. 

Stability of the drug in urine was evaluated by * 
analysis of samples which had been spiked with 
phenylpropanolamine HCl, split into alfquots, and 
stored at room temperature, 4'C and -2O.C. Stability 
was evaluated over a one month peri.od of time. 
Stability of the drug in plasma was evaluated in 
the same manner, except that spiked plasma samples 
were only stored at -2O.C. 

IV . RESULTS AND CONCtUSIONS 

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

. 
c . 
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Appendix II 
(continued)* 

. 
drug to the internal standard (Z-amino-3-pheny: L- l-propanol . 
in plasma and amphetamine in urine) agafnst that 
concentrations of phenylpropanolamine in the standards. 
The concentratLon ranges ior ths standards in plasma 
and’urlns uere 5.23-261.75 nglml and 0.955-95.5 slg/ml, 

l 

respectively. Plots of peak area ratios (Y) against 
phenylpropanolmlne concentration (X) Were linear. 

Typical standard curves for phenylpropanolamtne fn plasma ” 
and urine had correlation coefficients ot 0.9997 and 
0.9999 respectively. Sample standard curves iror plasma ' 
and urine are shoun in Figures 1 and 2 respectively. 
Sample chromatogram of plasma and urine extracts are 
shown in Figures 3 and 4 respectively. The methods 
were specific ior drug in that control, samples of plascra 
and urine contained no responses which interfered with 
either phenylpropanolamine or internal standards. 

The precision of the method for measurement of plasma 
concentrations CC phenylpropanolamine,'determined as 
the coefficient of variation of the mean oi five replicate 
assays, was 2 5.63, 1.80, 2 6.48, + 7.64, and + ~-63% 
at 5.23, 20.94, 104.70, 157.05 and"261.?5 as/d 
respectively. Precfsion for measurement of urine con- 
centrations of phenylpropanolamine was + 2.23, ;t 0.55, 
0.41, of: 0.64, and 2 0.19 Z: at 0.955., 3.@, 9.55* 38.2, 
and 95.5 ~g/ml respectively. 
in Table Z and Ta, 

The above data are shown 

Rkproducibilitp and accuracy of the assays was determined 
by analysis of blank plasma and urine samples uhich had 
been spiked uith known amounts of phenylpropanolamine 
RCl, They were each then divided into alltquots and 
frozen, rollowed by analysis on consecutive days. . The 
results of these analyses are shoun inTable II and III 
ior plasma and urine respectively, A given extract was 
inj'ected into the chromatographic systems five successive 
times to determine the variation of detector response. 
The resu?.ts are shoun in Table IV, Reproducibility of 
the plasma assay uas f 7~031: (Table II) while that or 

. the urine assay was 2 2.69% (Table III). Accuracy of 
the plasma assay measured as the percent difference 
between actual amount spiked fnto the plasma and the 
average of five assay values uas 6,371.. Accuracy of 
the urine assay measured as the percent diflerence between 
the actual amount spiked into urine and the average of 
eight assay values was l.S8%. The variat:io,n of detector 
response measured as the coefficient of variation of' 
area ratios betueen standard.and internal standard for 
five successive injections of the sane extract Qas t'O.535 
and 2 0.755 for plasma and urine respectively (Tabl< IV). 

. 

-8- 



. Appendix IX, . (continued) . 

. 

Stability or the drug In plasma was determined by assay 
of control plasma samples which had been sppiked at thrsa 
levels (approximately 20, 100 and 190 nglml), separated 

. Into separats allquots, and stored La sificons coated 
blood collection tubes at -2O.C. Aliquot~ were assayed 
periodtctilly over a 33 day period. The rs?lults aru 
shown in Table V. The drug in plasma at levels of 
approximately 100 and 190 n&ml are stable afttc 33 
days of storage, At approximately 20 rig/ml, however, ** . 
the level. of drug iell oii at day 33. It was theref’ore 
concluded that at this lower level, sanpres are stable 
ior at least 28 days, but not 33 days. Samples from 
clinical studies mast therefore be assayed within 28 days 
0r collection. 

. Stability of the drug In urine uas determined by assay 
of control urine samples which had been spiked at three 
Levels (approxfmately 2, 2s and 50 pg/ml), separated 
into separate allquots, and stored In,brown one quart 
polyethylene bottles at three dfiferent temperatures 
(room temperature, 4'C and -20%). Aliquots were assayed 
over a 28 day period. The results are shown fn Table VZ. 
The drug in urine at all three levels is only stable 
d;r47,days when stored at room temperature. When stored 

l the drug 1s stable for 11, 1,s and 15 days at 
levels'of approximately 2, 25 and SO ~glrnl respectively. 
The drug at all levels in urine uak stable iOr the f’url 
28 days when stored at -2O*C. 

. . 

. 
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Appendix II, 
(continued) 

. . 

Precision of the method for measuresent of plasma 
concentrations of phenylpropariolamine detemlned as the . 
coefflcfent of variation of the mean of five replicate 
assays. 

Phenylpropanolmine 
PlasfYa Concentration .(nq/ml) 

- 5.23 
5.23 
5.23 
5.23 

20.94 
20.94 
20.94 
20.94 
20.94 

104.70 
104.70 
104.70 
104JO 

261.75 

Area 
N, Ratio_ 

0.0811 
0.0926 

4 8’:::; . 

0.2808 
0.2806 

5 :%;: 
ok897 

1*9904 
I.9534 

5 1.9580 
1.9139 
1.9930 

Standard Coef ficiefii 
Mean bevfatioa of Variatioq 

0.0868 0',0049 t5.63: 

. 
0.2812' 0.0050 +00: - 

1.3619’ 0.0883 26*48:! \ 

I.9616 0.0322 $1 AS:: 

3.1852 0.0520 $9632 

. 
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3 ul : 
TA9l.E ta . . . 

Precision of the method for measurement of urine 
concentrations of phenylpropanolamlne dktermlned as the 
coefflclent OS varlatloo of the plem of five replicate 
assays. 

II Phenylpropanolamine 
Urine. Concentration (U&ml) 

0.955 
0.955 02355 

!I 0.955 
0.955 

D . 3.82 
. 3.a2 

3.82 

z 3.82 
3’. a2 * 
9.55 
9.55 

E 
9:5s 

36.2 
38.2 

:i-: 
3812 

Area Standard Coefficient 
Rat10 Hean Devtation of VarLatLon 

o.ot52g 
o.ot551 
0.01502 0.01506 0,00034 ~2.23% 
0.01471 
0.01479 

0.06072 
0. ama5 
o:o6r46 ;A;;; 0.06094 c 0.00034 $551 

P 
. 

0.1566 
0.1557 
0.1560 0.1556 
0.1563 
o.1546 z 

0.6411 
0.6526 
:- 2x: 0.6475 

ii6470 l 

o.ooo64 to.4115 

0.0041 _ zO.645 

I.6369 

1.6303 
1.6305 1.6324 
1.6345 
1 l 6298 

0.0031 20.19% 

. 

. 
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. Reprod'ucibilltp and accuracy of plasma assay. Plasma 
was spiked with 99.43 n&m1 phenylpropanolamine 8ClL1 

*‘then separated into five separate aliquots which were 
stored at -20 C, These allquots were assayed on five 
separate days over a 97 day period4 

1 

Appendix Ir. 
(contimed) . 

TABLE If 

Phenylpropanolamind fl:CZ Average (nglml) and *# 
Determined (rig/ml) Coefficient of Variation 

, 
1 

. 

. 

. 
. 

97.12 
102.34 

87.12 
87. ss 
91.33 

. 

93-09(g.o3Z, P = 5) 

F&cent difference between 
actual plasma lever and 

. the average detemoined 

. . 

. 

. 

. 

. 



Appendix If 
(continuedF 

. 

Table III . 
. 

Reproducibility and accuracy of urine assay. Grine ww 
spiked with 22.72 vgirnl p~enylpropanoTwine IiCl, then 
separated into 8 separate aliquots whfc=h were stored at 
-2O.C.. These allquots were amayed two at a time on four 
different days ovw a tvo week period. . 

. 

Phenylpropanolaralne HC1 - 
Determined (pg/ml) 

22.73 
22.02 
21.65 
23.45 
22.47 
22-93 

"2:':83 . 

dverage (&ml) and e’ 
Coefficient 0f'Variatfon 

22.36 ($.6g$, II = 8) 

. 
Parcent'difference betueen 
actual urine level and 
the average determined, 
level --..---issB”“““-‘-v-, 

. 
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3 l . Appendix f'I, 
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3 

Reproducibility oi detector response. The same extracts 
oi phenylpropanolamins from plasma and Crcm urine were 
injected into the GLC (for plasma) and the B.P.L.C. (for 
urine) i’tve times on the same day., 

Phenylpropanolamine FE1 Area 
Plasmi Concentration (rig/ml) 

Standard Coefficfent 
Ratio Mean Deviation of Variation" 

1 104.70 
104.70 
104.70 0.0072 
too*70 

+o.s3z 
104.70 

; 
. Table IV 

. 

1 

1 Ori ne 

SJ _, 

. 
Phenylpropanolamine HC1 Area Standard Codticfent 
Concentration (ug/ml) Ratio Mean Deviation 0r Variation 

22.72 
22.72 
22.72 0.2707 6.2708 0.~0203 
22.72 0.2727 

+*75% 
22.72 0.2724 c 

. 
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(cotitinuedf 

Table V 2 

Stablrity of phenylpropanolaminc HC% %n p1asmr. Plasma 
was spiked with phenylpropanolaarfne HCl at three levels 
(approximately 20, 100, and 190 ng?ml), thea separated - 
Into separate aIiquots whfch were stored %a ~illcone 
coated 10 ml blood collectioa tube3 (B-D Oacutainer Srand) 
at -2O.C. 
day period. 

Aliquots were assayed perfodical~y over a 33 

-----1--W -----------------------~--------- 

bay 
Phenylpropanolamlne HCL 

-----w--m ------1- Determined (rig/ml.) ----- 

0 21.5 

:* 
20.0 ;:x 

190.0 
104.1 

23.3 111:1 
:: % 

loBeg 
183.3 
187.8 

22:o 
118.9 198.9 

:i 
100.0 

:i*: ;;i*: 
+- ;;;.x 

33 . * 187:1 
--------------------5-----3-----r------------ 
Average 22.5 108.5 188.3 ---------------------------------- 
Standard Deviation 2.5 6.2 6,3- --------------------------------~--------- 
Coefffci ent of 
Variation +ll.ll% ~5.71% 23 03s: --e--w------ --------------------------- ---- 

. 

* . . 
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(continued) 

S.tabillty of phenylpropanoZaminc XC1 fn urfns, Urine 
uas spiked with phenylpropanolauzine XC1 at threa levels 
(approximately 2, ZS and SO ~@tl), then separated Lnto 
separate aIiquot3 which were stored in one quart poly- 
ethylene bottles (normally used for urLnd collection ia 
clfnical studies) at three different temperatures (room 
temperature, 4.C and -2O'C). AUquots of these solutions +, 
were assayed periodically over a  28 day period. 

Phenylproganolmine HC1 Determined (un1m.J) 

3 Da 
y zoom Temp 4’C -20 .C Room Tcmp 4*c -2O.C Room leap 4-C -2O’C 

0 1.76 1.81 1.77 21.79 23.82 49.87 
3  7  3  

24.39 48.69 
- 2.13 2.23 2.12 2.1s 2.08 2.10 24.82 22.52 

49.39 
24.67 25.01 24.87 24.79 49.73 SO*22 sum so.t1 

11 I.90 1.96 2.29 18.19 

so.97 SC?.04 

23.51 24.39 - 44..74 51.60 48.12 
4; 20 o-95 1.46 2.10 ' I 1.03 1.68 1.37 2.12 24.76 21.29 22.80 24.69 . 25.53 38.56 SO.88 46.43 SO.93 49.77 

1.33 2.50 

lS.43 13.01 14.10 

23.48 24.66 25.73 47.43 48.58 . 

1  . 
:< .> tb J  . . 

-0 

3  
. 

7  a  

I 

3  4:1615303:fMICMG 
3124182 

. 
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Assay of'Residua1 PPA.HCl Content 
of GITS Recovered from  Stools 

. 
. 

Im4ooucT?oEI . 

Tlac folloviaq is a dcscripcioa of a high pressure liquid chrouutographic metSod a 
for the deternii32tioo of phtny~proponoIaine~0C~ (PPA*ECL) coutcrrC iu OROS. 
The dettrzinacioa involves crushing the rystur and dissolving the particles in . 
distilIcd vatez, and injecting a firtratc of this rofutiaa into t!se chrocato- 
3ra$ic rys: es. me cc=lpound ia resolved ou a reverse phase cofl~==3 and detected 
by Vv absorpcioo at 254 B. Quaocificatioa is obtained by linear regtessioo 
analysis of peak areas of a standard curve containing at feut three standard 
points. Results vi11 be reported as the Xl salt of PPA. T&is sssa~ till 
resolve PPA from  oc-a3inopropiopherzoue. 

f- 

I 
c 
L 

. 
Accurately weigh bg) each system, theta place each systt& bcriceu tvo pIa*tic l 

weigh boats and crush vith a qubbtt uzallet. Quantitatively transfer the crushed 
system particles to a 250 ~1 vofrnctric flask aad add about 100 m l distilled, 
deionized water. Place the volumetric flask in 8 soaic bath for 10 m inutes, 
to dissolve the drug porticIct. Cool to room  taspttature, thcll' fill each 
flask co voItrt vith Hz0 and pix. Filter a pottion from  each flask and. 
inject 40 mcl  into the chrixuktogr2phic system. : 

. 

For analysis of rpste+ coataining 7s ag of drug, accurately vcigh about 60 
sg ?Pd=XL USP Reference Standard, or equivaknt, 
to a 30 m l ooImetrie flask.* 

and craasfer quantitativc2y 
Pi11 to volume vith 820 and t&c Prepare 

vorkiag standard dilution by accuratefy pipcting the folJavirrg vohmes of 
PFA*BCl  standard stock rofutiou and g20 into approptiatc g!.ass test 
tubes, and m ix. &suming 60 ng PPAaHCf was used t% prepare the staudard 
stock solutioa, tbc fotloving calibratiou standards voutd be generaced: 

P?ra*act Stock 
hll~ 

a243 
(ml) 

. Final Vo hme 
' bll) 

PPA=mx 
bqfm l) 

1.00 5.00 . ) 6.00 0.200 
1.00 3.00 0.00 0.300 
1.00 2.00 .3.00 O.WO 

l 
. 

3re:pare standards daily prior to analysis. 
1 

*mrz : for analysis of systems containing ocher than 75 ~3 of Gmg, divide the 
expected (Irbelbd) syscm P?A*SCl COGC:“,IZC by 75. ibea, oulti?iy ‘the 
product by 60 to glc the amount of P?A*BCl seeded ta prepare a stock 
solutiou chat, -&eo diluted as suggested daovc, -vii1 bracket Chc 
ccpected s ?'plt concancrscioa, 

-L- 1 . 
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. 

AYALYS IS 
._ * 

As’sembIc a liquid chromaeograph cmployiu~ 8 contralied voltae puoping sys~cn, 
a sacpLc injtcrioa device, (L W deccctor caprbtc of detettioa at 254 r;l aod l 
suicab Ic recordct rndior integrator. Use rhc chtom~tographic coIuta as 
iodicaccd, 

. 
Qatcrr 6000 A or tquivdtnr: * 

i\t tecto;: 
Injector: - 

c01l.un: 

Xtcordcr: 

'Integr *tort: 

Uaterr IS440 or tquivtltrrf 
. 

Uattzs WXSP 710 A or 3 Aucmmtft SanpLt Prhtssor, or Rhtodyoe 
7105, or tpuivtteot. 

Qatzrs Micro Boadapak Cl8 IO micron 01: equivalent 
. . 

cpp output matched to detector output . . : 
Spectra physics 4100, or cquivaltnt . 

Flaw Xatt: 13 utlfmin . . 
Pr es sus et 2500 prig 

Detector 
~aoeftngth: 254 tcro 

CSarf Speed: O-2 infmio or 03 cdmia 

Xn;'tction 
Volume: 60 =i 
C4lumn Teap: Ambient 

dttcnuatiou: 0.05 AUES . 

.St ceacioo 
Tiac: P-DA 7.b da (nmioal) 

. 

. 

. 
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. 

- . 

* 
Hobilc ?hara: 40:60 EeOE:buffat 

. 
Prepare as folfuvs: 

I 

, 

To l 1 liter volr=ctric flask add 700 m1 discirlcd E20, SO uf of 
I Y NaS2PU4, pB 7, I.9 g Femme Suffoaata Zh, ;rad 29 01 of 0.25 8 
tricthylmmooim phosphate, pE 7.3: Pill to volume with E20 and . OPI~. Tramfet coatcats tri I 2 liter trlezmtycr fIask and add 

. 667 ml XeOTi. tir and degas by vmxnm filtratioa. 

Ass’“hfe the specified chroumtogrqhic rystcp, To coaditioa the cufaxmu, ret 
the 3otxitoriog wvtIcagth aad pass mobile phase through the colurna at the 
flav rate to be used for anatysir. Equilibrate the systua uati1.r steady 
baseline is obtaiatb and colwrzt pressure ir, ~tnbitirtd, If repeated sapLe 
iajectioas give a stable rtttntioo tint , proceed to mal.pzt the sapLets 
and record the actual coadit3oas used for the anaIp&.* 

%XE: Xf oc-sninopropiopheaoat is to be quantified, inject an l liquot of 
a tcre mixture prepattd by adding 0.1 ~1 of w-aminopropiophenooe 
Stock Stiradardl to 9.9 apt of oat of the PPA*EICI caltibratioa 
standards. rf a resofutioa factor of gCrtatcz thaa 1 is obtained, _ 
prqceed to analyze the sample preparatioos. 

CXXULATIONS 

fdentify the PPA peak (aad, w-aminopcopiopheoonc peak, if present) by cm- 
parisoa of the retention time of tbt sample prtparatioa<s) virh t’hrt of the 

IPrepare a Stock Staodasd of a(-axGnopropiopheaoac*UL'L as foLlovs: 
'r'eigh 25 ag of W -aninoptopiophenonc*iiCl 'JSP Kef%reace Standard, OP equivalent, 
and quanciratively traasftr to a 50 al vol*zzetric flask, bissolve and fill to 
voluzc with distilled vater. If %-azaiaopsopisphenonc is dtrtcted in saplt 
preporatioe(s), t!wn dilute this Sccc!c Standard vich 0.65 !4 ?hosphatc'buffer, 
pB 6.5, to obtaia 1,2,5, and 6 ~cg/erl of oC-asrriJoptopiopbenone-3Cr working 
standards, . 



Appendix fff 
(continued) 

. . 

. . 

strodard preparation(r). 
idcocificd, 

If the rcttntioa titts oatch, sample pe’akr are 
. 

Cooscruet a strcdard cumc by pIottiag coactntrrtious (m$/ml) of ?PA*ECL vs. 
peak area oa linear graph paper, 
tioear regrersioa analysis. 

or by eahdrting the best straight Ihe by 
Measure the peak area of the Szlnplt Pteparacioar 

. and detcroint the cotwsacracioa of PPA*BCt in C&c saaplcs from the standard 
eurve. Thea cafcufatc: . 

i 
A. tag 2%.0CL in system - C x 250 ml 

8. 
. 

. 

C - concentratioa of sample rofutioo obtained fropp standard curve, in mg/mt 
-: 

u - vcight of systenl, in xug . 

C. Fros the individual assay results above, 
- and rtaudard deviation 

crlcuIPtc the average drug consent . . 
. , . 

NOTZ: The saxne calculatiou n_rl?.be used for quaotifying *-tinopropiopheoona 
using a standard cume obtained fxas the vorking standards suggested 
OP pg. 3, Mditioaal vorking standards may be prepared to bracker 
the detected ccmceoctatioa of w-aminoptopiophenoat io the raxuplc 
preparatiooCs1. 

. 

Tbia aet%od developed by To;l 5ast 
. 

. . . 

. 
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Appendix 111 
(continutd) 
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ASS8Y of borage Foams for ?FA.HCl Content 

Castrointastinaf 
Tbrrpeutic 
Lo:Y:tcf& 

1 
2 
t 
4 
S 
6 
7 * 
8 
9 . 

10 

76.69 1 84.24 
7S.7S 2 68.83 
77.51 3 68.72 
75.30 4 . 92.00 
76.16 S 78.U7 
76.J6 6 a2.40 
72.58 7 71.11 
76.46 8 76.76 
76.68 9 71.11 
76.86 1.0 71.11 
76.3 

G.E.W. 
76.4 

2.5 

l 

. 
Dcxrtrir 
Capsule8 

tot hfDFlZ(lOA 

Sample @ 

1834 

Aqucoos Solutioa 
diluted from Di+tac Drops 

Lot ,x9qr 

Weak Sacpla I 

a 
2 

‘1 f 
4 
s 

Heira 
tS.E,M, 

* 

1 
2 

3 3 
- 4 

c S 
Hetn 

tS.EA 

1 
2 

5 t 
4 
s  l 

Mera 

.  tS.E.M,  

WC PPA.HCr, 

27.20 
26.04 
211.04 
fS.13 

; 2S.82 
26.8 

0.6 

37.53 
36.1s 
37.w 
37.M 
36,lS 

YJo 
. 

l 

24.41 
24.4s 
24.22 
24.41 
24.at 

37.5s 
37.73 
37.70 
37.78 
57*98 

24,s 
0.1 

37.a . 
0.0 

25.50 f7,fS 
r* 37.27 

* ts,ra 37.47 
23.x4 37.2s - 
26.37 J8.01 
25.6 

0.3 
37,s 

0.2 

1833 

. 

*Result not Included since ValUe is more than 10 standard , 
deviations from mean. 
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Statistics Report 
(~~-141-83) 

PHENYLPROPANOLAMINE ABSORPTION DURING ORAL ADMINISTRATION 
FROM GASTROINTESTINAL THERAPEUTIC SYSTEMS - STUDY 1 

OBJECTIVE: To compare the bioavailability and the profiles for 

plasma levels and total urinary excretion for the following three 

oral dosage forms of phenylpropanolamine: 

(1) The Gastrointestinal Therapeutic System (GITS) 

(21 Dexatrim 12 hour sustained release capsules 

(3) Aqueous 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 phenylpropanolamine 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)': 

Area under the curve for day one 

Area under the curve for day four 

T0tai urinary excretion. 

In addition, Westlake's confidence intervals 2 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)~. This analysis tests the null hypothesis of 

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



response curves over time (formulation by time interaction). 

Comparisons between formulations at each time point m‘re 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 squares , . 4 5 

For plasma levels below the level of sensitivity of the assay 

method (6.21, 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 bioavailability as measured by 

area under the curve at either day one (p=O.38), or day four 

(p=0.92), or in total urinary excretion [p=O.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 conparrsons of 

the three formulations at each time point as presented in Table 1. 



‘! 
\ 

1 
. I 1‘. 1 

. , : ( 
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Approved: 
Murray #. Selwyn, Ph.D. 
Director, 
Statistics and Data Systems 

Records are on file and available for inspection in the offices of 
Research Statistics in Summit, New Jersey. 
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Comparative Bioavailability Trials'. J. Pharm. Sci. (1972) 61, 
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3. Westlake, W.J. "The Use of Balanced Incomplete Block Designs in 
Comparative Bioavailability Trials". Biometrics 30, (June, 
1974). pp. 319-327. 

4. Cochran, W.G. and Cox, G.M. Experimental Designs. Wiley (19571. 
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5. In the construction of tests of formulation means at each time 
point, the subject by time interaction and subplot error were 
pooled. 
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Table 1 

Mean Plasma Concentration by Tim@* 

Gastrointestinal 
Therapeutic System 

~6.2 a 
41.1 a 
66.1 a 
76.4 a 
f6.0 a 
74.7 a 
77.4 a 
74.7 a 
80.6 a 
81-9 a 
78.4 a 
67.3 a 
33.2 a 
28.4 a 
30.3 a 
56.6 a 
67.8 a 
95.8 a 

101.4 a 
107.1 a 
104.6 a 

99.8 a 
96.4 a 

113.0 a 
116.0 a 
110.4 a 

92.8 a 
78.1 a 
30.8 a 
19.2 a 

Dexatrim 

~6.9 a 
14.6 b 
48.0 a 
90.2 a,b 

118.1 b 
169.7 b 
161.7 b 
153.4 b 
120.2 c 

87.9 a 
67.9 a 
40.9 b 
12.6 a 
11.0 a 
11.4 a 
22.6 b 

'61.1 b 
125.1 b 
204.1 b 
212.4 c 
192.5 b 
166.9 b 
130.6 b 

89.3 b 
72.1 b 
72.2 b 
49.6 b 
38.3 b 
12.9 a 

7.5 a 

(ST-141-83) 

Aqueous 
Solution 

~6.3 a 
64.6 a 
92.8 b 

112.0 b 
111.7 b 

93.9 a 
80.2 a 
70.1 a 
54.6 b 
36.8 b 
26.8 b 

110.1 c 
34.8 a 
18.6 a 
16.0 a 
49.2 a 
86.6 a 
95.2 a 
85.1 a 
71.0 b 

106.7 a 
178.5 a 

98.7 a 
141.0 c 
124.4 a 
112.0 a 

81.8 a 
68.6 a 
20.2 a 
12.9 a 

*Means labeled with a common letter at each time point are not 
significantly different (p>O.O51. 
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Table 2 

(ST-141-83) 

Statistical Analysis for Blood Concentrations 

Source df - 
ANOVA 

ss MS F - 

Subjects s  61862 12372 7.25 
Periods 2 888 3 4442 2.60 
Formulations 2 17229 8615 5.05 
Main plot error 8 13660 1708 

Time 29 795508 27431 64.25 
Subject x  Time 145 61907 427 
Formulation x  Time 58 348016 6000 16.96 
Period x  Time 58 23762 410 1.10 
Subplot error 229 85555 374 

P 

0.01 
0.13 
0.04 

0.0001 

0.0001 
0.31 



0 . . : 
Table 3 

Statistical Analysis for Area Under the Curve - Day 1 

Source _I- df - 
ANOVA 

ss MS 

Subject 5 891935 
Period 2 205758 102879 
Formulation 2 45236 22618 
Error 8 164059 20507 

GITS 1273 
Dexatrim 1395 
Aqueous Solution 1345 

95% Westlake Confidence Limits 
GITS VS. Dexatrim 
GITS vs* Solution 
Dexatrim vs. Solution 

Mean 

+21,7% 
-718.0% 
TlS*2% 

p 

0.039 
0.38 



Table 4 

Statistical Analysis for Area Under the Curve - Day 4 

ANOVA 
Source df ss MS F - 

Subject 5 
Period 2 
Formulation 2 
Error 8 

1534274 
273175 136587 1 .72 

13200 6600 0.08 
635490 79436 

Mean 

p 

0.24 
0.92 

GITS 1614 
Dexatrim 1581 
Aqueous Solution 1548 

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

+23.6% 
724.5% 
-24.6% 



Source -II_ 

Table 5 

Subject 5 1558.7 
Period 2 56.3 
Formulation 2 1113.5 
Error 8 2420.6 

Statistical Analysis for Total Urinary Excretion 

GITS 240.0 
Dexatrim 247.2 
Aqueous Solution 259.1 

df - 

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

ANOVA 
ss MS F P 

28.2 0.09 0.91 
556.8 1.84 0.22 
302.6 

Mean 

+ll*l% 
715.7% 
r12.4% 
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Figure 1 

MEAN PLASMA CONCENTRATION OF PHENYLPROPANOLAM~ 
DAY 1 
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STUDY 1 



Figure 2 

kIl3AN PUSMA CONCENTRATION OF PI!DWYLPROPANOLtlMI[NE: 
DAY 4 

I: 
ii 200-j 

r-t-rv-rj--t-t.t-rt-t-f t-t-p t-r t+n-t-t-fq-tft-rrr-et 1vt3-r-rrr t-q-t7f7t-t-r-t-q- 

T 70 75 86 85 90 95 100 

:, T3MECHCIURS> 

NLEGEND, FORM a--fs-a DEXATRIM TABiETS *-s+% AWTRIM TABLETS 
+-++ AQUEOUS SOLUTION 

STUDY I 





RESULTS AND CONCLUSIONS 

PROTOCOL: 

TITLE: 

C-81-011: Study II 
7. 
'c tr . 

Evaluation of Phenylpropandlamine Absorption 
During Oral Administration From Gastrointestinal 

'Therapeutic Systems 
l 

STUDY DATE: October 18, 1982 - December 10, 1982 

STUDY SITE: Clinical Study Unit 
Alra Corporation 
1274 California Avenue 
Palo Alto, CA 94304 

PERFORiiED BY: J. Balestra, R.N., I). Thorn, B.S., 
P. Darley, B.S.,.V. A. Place, M.D. 

I 

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

MATERIALS: 11 Gastrointestinal Therapeutic Systems, 
Code 802510, Control 154982 
each containing a total of 75 mg phenylpro- 
panolamine HCl, . within the 

designed to release 20 mg 
first few minutes and the remaining 

55 mg at a nominal rate of 3.5 mg/hr for . 
approximately 16 hours. 

21 Phenylpropanolamine Solution 
Code 580070, Lot fl46082 
Concentration of 1.0 mg/ml 

31 Dexatrime Extra Strength 12 hr Time Release 
Capsules, 

-. (Thompson Medical Co., Lot ISDF282E), each 
containing 75 mg phenylpropanolamine HCl . ” . ?; , 

SUBJECTS: 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 tk compare the 
plasma concentration profiles of phenylprop_anolam ine HCl 
(PPA HCL) after oral adm inistration of thre,e different 
dosage forms: (1) the Gastrointestinal Therapeutic 
System&ITS), (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 random ized, complete crossover design. During 
the GITS and Dexatrim  dosing cycles subjects received 
one unit (75 mg GfTS 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 
samples were drawn at close intervals during Days 1 and 
4 of the cycle and the plasma was assayed for phenylpro- 
panolam ine Xl. All urine was collected during the entire 
dosing cycle as a backup should the plasma assay be inade- 
quate. The GITS (PPA HCl) were recovered from  stools and 
assayed to determ ine residual PPA HCl 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 Dexatrim  
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 adm inistration 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 Kl’after GITS (PPA HCl) 
adm inistration 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 %ormalranges 
throughout the study. 

-- 

. 



PROTOCOL C-81-011: Study II 

.- c> B. STUDY METHODOLOGY ' ? 
1) Study Objective 7. 

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

. 
: j 

The Gastrointestinal Therapeutic System &ITS) 

Cl 
Dexatrima 12 hr Sustained Release Capsules 
Aqueous Solution 

,c ,, 

3 

Study Plan 

The study took pl&ce over 8 consecutive weeks. During 
weeks 1, 4, and 7 (Group I[) and weeks 2, 5, and 8 
(Group II) subjects received 75 mg PPA HCl 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 f contains‘ 
a detailed schedule of drug administration, blood 
sampling, urine colletition, and food intake for any f 
given week. Blood pressure and pulse measurements were . 
taken just before each dosing cycle and at regular 
intervals during dosing cycles. . 

Group I 
Subject Week 1 Week 4 Week 7 

-8X 
Dexatrim Solution GITS (PPA I-Xl) 

GLTS (PPA tiCI) Solution Dexatrim . 
10 Solution GITS (PPA HCl.] Dexatrim. 
11 GITS (PPA HCl) . Dexatrim Solution 
12 Solution Dexatrim GITS (PPlr, HCl) . 

Subject 
Group II . 

We_ek 2 Week 5 Week 8 

-* 

‘,-,Q.“,i 
0 ..L. 

'* * Subject 
but due 

09f Dexatkim GITS (PPA HCl) Solution 

5 
Dexatrim Solution GITS (PPA HCl) 
Dexatrilir GiCTS (PPA HCl) ' Solution 

1s GITS (PPA HCl) Dexatrim Solution 
16 Solution GITS (PPAWl) Desatrim * 
17 Solution Dexatrim GITS (PPA X.1) 
18 GITS (PPA HCl) Solution Dexatrim 

09 was originally scheduled to be in Group It, 
to illness was started in Group II. 
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When subjects took the GITS (PPA HCl) they collected 
stools, which were then searched to recover- the system 
for assay. ' -.. 

Every subject was asked if they were experi;ncing any 
side,effects just prior to each blbod 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 subjects completed the study. 

31 Collecting and Handling of Biological Samples 

al Blood samples 
10 ml of blood were drawn into a heparinized 
tube. The sample was then centrifuged 
within S-7 minutes. 3 to 4 ml of plasma was 
immediately transferred to labeled 10 ml tubes 
using a fresh disposable pipette fo6 each plasma 
sample. 
assayed. 

Samples were stored at -20 C until 

Urine samples I 
Urine was collkcted 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 labefed glass vial and 
stored at -20 C for possible future assay. 

Stool search and GITS (PPA XI) recovery 
Stools from subjects taking the GITS (PPA HCl) 
were methodically searched in an air flow hood. 
Upon finding a GITS (PPA HCl) in a stool sample, 
the system was placed in a glass vial and the 
date & time of defecation and date 6 time of 
recgvery recorded. 
-20 C until assayed. 

Systems were stored at 

41 -- Assay of Plasma and Urine for Phenylpropanalamine 
Content . en -T *- . 
The methodology and validation of the phenylpropanolamine 
assay of plasma and urine is detailed in Appendix II. 

! 
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51 Assay of Recovered GITS (PPA HCl) 
, 

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

. 

61 Assay of Dosage Forms for PPA HCl Content 

Results from PPA NC1 assays of aliquots of the solution 
dosage form, 
and GITS 

and of samples of the Dexatrim capsules 
(PPA WCl) system are presented in Appendix IV- . 

. 
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I 
I. 
. c. RESULTS 

“3 ‘- .a.-’ 11 Plasma Levels of Phenylpropanolamine HCl- . . 

. 

The plasma concentrations of PPA HCl for-all 12 
subjects are listed in Table ZA (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 (AKTs) for both Day 3, 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 AK'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 S] GITS YS Solution, Day 4 
-2) GITS & Dexatrim, Day 4 6) Dexatrim vs Solution, Day 1 
3) GITS vs Solution, Day 1 
4) Dexatrim YS Solution, Day 4 

21 Residual PPA HCl Content of CITS (PPA HCl) 
Recovered in the Stool 

Table 5 shows the results of the assay of GITS 
(PPA HCl) recovered in the stool, showing also time 
and day.of defecation as we11 as time and day of 
recovery from the stool. A total,,of 45 wer+recovered, 
44 with an average residual content of 1.1s mg (1.3% 
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- 
m ine actual gut transit times because of the 
relative timing of ingestion and system"defecation. 

L w 
-3. Blood Pressure, Pulse, and Side Effects 

Table 8 lists the results of blood pressure and 
pulse 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. 

D. CONCLLJSIONS 

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 WC1 aftor 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 6f 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 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 - 

Subject 
Number 

07 . 

08 

09 

10 

11 
. 12 

13 

14 

1s 

16 

17. 
3.8 

iz TS 

37 

27 

36 

32 

24 

28 

26 

38 

27 

39 
35 

25 

32.0 
i5.3 S.D. 

,*. 
Body 'Weight [kgsj 

Pm-Study l Post-Study 

90.5 92.0 . . 
74.0 74.5 

70.5 71.5 

93.5 9s.5 
76.0 76.5 

104.0 101.5 
70.0 70.0 

91.s 89.0 
85.5 83.5 

92.5 92.5 

82..0 82.5 

73.5 75.5 

83.6 = 83.7 
i3.16 S.E.M. 22.98 S.E.M. 

. 

. 
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1 

: 
1 

: 

: 

2 

3 

4 
4 

t 
4 

f 
4 

t 
4 

i 

. 

,!S 
1 
2 

0 

f 

:62 

24 

24 

24 

: 

: 

f 

1: 

:: 

11: 

TABLU 2A 

PthSHh LCVEt6 OF OPh ML 

GASTROINTESTfNAL TNl?RAPEUTfC SYSTSHS 

CONCUNTRATION, 

63:4 32: 
. 66.5 

73.0 
78.7 * 

6I3:4 

1.9 

31.5 
lb.46 
91.1 

PB6.2 

':f*: 
111:s 
107.4 
f02.8 

'Z 0 

2s.4 
9 14.1 

2x 
53:7 
u7.4 
99.9 
83.4 
82.8 
70.5 
85.1 
67.3 

13.4 

6.8 

13.8 
69.8 
76.6 
66.3 
37.e 
69.9 
73.2 
98.3 
59.2 
02.2 
57.0 

ii:: 

4x 
74:e 
73,0 
66.9 
73.4 w 42.8 
28.9 

lk!: 
41.3 
57.3 
52.3 
48.4 
49.1 
44.6 
52.8 
56.2 

3::: 
65.8 
62;f 
73.1 
69‘6 

In:3 
77.9 
73.) 

1.5 26.9 33.0 

Y 0.0 

23.2 ' 
56‘2 
79.2 
66.4 
86.5 
04.2 
83.2 

x 
7s:o 
J5,9 

11.9 18.1 

22.6 26.3 
7i‘2 s4.1 
76.6 99.4 
62.3 80.2 
63.7 93.8 
61.2 lSl.7 
7012 tee.2 
69.3 86.3 
62.4 77.7 
7u,5 77.7 
$3.1 76.3 

15.1 21.3 23.8 
6.1 11.9 9.4 

NG/HL 

suwem 11 
-------W-m 

i 
c- . 

i 
3 

SUWUCT 12 
rmwrrurir 

'6.0 

1:*: 
31:r 

::*: 
62:4 
76,6 
16.3 
54.9 

19.4 

12.9 

59.9 
. 73.'6 

70.2 
74.2 
611.4 
SP*il 

21.6 
7:r t .-! ‘ 
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. 

DAY OP 
ROSINt3 TIRE OI 
CYCLS SAHPLe 

88tff8, 
08130 
89rQO 
l@I@Q 
11100 
12180 
14100 
16rOB 
20 ill0 
24 108 

88t88 

08t80 

#OURS SfNCS 
LAST DOSE 

LI-IIIIIW- 

24 

. 24 
1 
2 

: 
6 

9" 
10 

:: ' 

. 

TABLE 2A (C0NT.J 

PLASJtlc t8VEtS OP PPA HCL 

f3ASTROfNTESTIHAL THERAPEUTIC BY8TEWS 

2x 4 67:A 
83.7 * 
81.5 
77.11 

3: 
ii:; 

. 

38 .I 

79*: 
35:s 

SE 
78:4 

46.8 75.7 
49.8 72.1 
45.4 63.3 

133.8 . 81.3 
314.4 78.8 

68.8 61.8 
37.5 S6.2 

e.8 
1::: 
54.4 
55.2 
54.5 * 
52.4 
46.8 
51.0 
51.6 

77.3 

7.9 

36.3 

23.7 

16.6 

15.5 

22.8 

40.2 29.7 X6.6 19.7 
51.0 90.x 76.6 75.7 
69.4 94.7 96.8 78.2 

119.3 94;1 77.9 18.2 
t28.6 99.3 * 8S.6 79.2 
104.1 95.8 86.8 92.1 

84.4 18!i,4 81.4 59.5 
95.e 188~3 75.7 73.1 
97.6 116,6 76.5 71.4 

117.3 183.5 9A.2 62.7 
84.4 57.6 S6.B 46.7 

. 31.4 
13.0 

15,s 29.8 il.4 
7.2 16.8 8.3 219 

7::: 
72.4 
66.5 
52.1 
9l.f 
71.9 
54.2 

6S:B 

17.9 

L 26.7 

26.6 
89 .? 

146.3 
72.0 
7s.a * 
83.9 
78.4 
66.1 
89.1 

5317 

SUAIECT 11 

I’*: 
32:A 

193.9 
160.8 

88.4 
to1 ‘4 
104.6 
1;;:: 

l 

37.4 

46.2 
43.7 
55.7 

114.1 
144.1 
14 3w.8 
151.8 
k39.9 
154 .e 
111.4 
197.2 

. 



PROTOCOL C-81-011; St;dy II 

DAY OP 
DOS I NO 
CYCLE 
****** 

1 

: 

: 

.: 

: 
A 

2 

3 

4 
4 
4 
4 
4 
4 
4 

t 

: 

s 
5 

. 

TiHE OF HOURS Bfticg 
SAMPLE LAST DOSE 
*I***** -****I***** 

5UwBcT 47 
**-1*--m** 

a.0 

2x . 
L es:9 

99.8 
122.3 . 
133.4 

‘2 *f 
2610 

0.0 

1.9 

95:3 :*i 

119.e 
130.4 

99.9 
97.1 
79.6 
67.9 
44.4 
20.1 

::I” 
, 

TABLII 20 

PLMNA tevets OP PPA HCL 

DEXATRIW CAPSULES 

CONCBNTRATION,~/NL , 

suwec~ 08 SUBJECT 09 
********** ****“****(l 

suwGcT 10 
*****-*** SUBjEff 11 

********** 

0.0 

3:‘: 
115:2 
116.8 
134 .P 

’ 146.1 
112.8 

73.8 
31.8 

. 
2: 

27:l 
88.6 

117.2 
132.9 

0 ire.9 
91.1 
52.8 
29.4 

1;:; 
44.6 
77.2 
98.9 

123.9 
117.3 

?S*T * 
47:2 

ii*: 
7%:6 

184.8 

:%i 
ile:t 
186.1 

311% 

4.2 3.0 II r9 5.8 

3.1 5.6 4.7 3.4 

5.7 
55.6 

101.4 
145,l 
159.3 
141;7 l 

* 135,2 
140.6 

‘X 
34:e 

2: 
s;c:e 

1lie.i 
164.8 
129.9 

91.0 
75.5 
74.5 
68.9 
25.4 

2::: 
71 .B 

166 .S 
164.9 

96.8 
116.9 
104.9 

91.3 
86.1. 
44.7 

5kf 
94.8 
08.6 
93.3 

‘i:.: 
4712 
60.6 
71.5 
2I.4 

3:: 
11.3 

2.5 
b.0 
8.8 

suwccT 12 , 
*“****I*** 

ii*! 
31:6 
46 .S 

x 
78:2 

x 
11:6 ’ 

2.1 

9.a 

I%.8 
104.5 
125.9 
141 l 5 
168.1 
168.7 
127 *II 
139.s 
131.8 

84.4 
51,3 

. 

:! 

. 
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2 

3 

f 
4 

: 
4 

: 

s 

: 
4 

3 
. :f 

. 

86 tee 
08130 
09100 

. 10c00 
11100 
l2100 
14ree 
16rBB 
2e100 
24 a00 

e6tee 

06 108 

BBr00 
09100 
10800 

:‘,:Xt 
llt00 
16 800 
17t00 
18200 
Zi.3100 
?4 100 

, 08106 
l2t0O 

. 

24 

24 * 
24 

1 
2 

i 

i 

:‘2 
16 . 

24 s 
2% 

-. > 
6> : : ., I) 

TABLE 20 (COWe) 

PLA8l@ LWBLS OP PPA 

OEXATRI @I iAP8ULtH 

1::: 
79.0 

13@,1 
164.3 
133.7 
173.e. 

:ii *ii 
$69 

11.9 

1SA 

11,s 
46.2 
73.5 

341,5 . 

::I*;: 
f66:6 
f49.7 
I;;.; 

60:6 

21.8 
5.1 

::: 
27.3 
91.1 
99.0 

tS?e” 
1;;:; 

lb 

I.4 

12.7 

12.7 
13.8 
91.8 

:3: 
Ire::, 

s.3 
1.4 

1x*: 
70:9 

117.3 
132.8 

::v: 
164h 
132.4 
103.4 

If.4 

le.3 

12.3 
185.6 
116.8 
136.4 
145.1 
149.8 
143.2 
127.5 
107.7 

68.0 
e 

11.3 
2.5 

ii:,” 
63.5 

188.4 
158.1 
269.1 
321.7 
192.11 
fb9.S 

17.2 

m 7.2 

0.0 19.4 

313:: ’ 
99.9 

143.7 

:::*: 
105:9 

90.4 
83.8 
62.3 
38.7 

‘1.9 
- 3,s 

Il.0 
99.3 

135.2 
175.4 
212.7 
239.7 
184.3 
179.7 
lS7.3 

6V:P 

6:7 

:*: 
lb:3 
77.2 

149.9 
164.8 
388.7 
156.4 

95.7 
JB.1 

16.3 

‘24.1 

21.6 
35.4 

141.9 . 
294.3 
217.6 
223.8 
205,3 
266.5 
145.1 
124.4 

88.3 
1.. f ri 

il 
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DAY or 
DOSING 
CYCLK 
e---w* 

: 
‘. 1 

: 

: 
1 

: 

2 

3 

4 
4 

t 
4 

t 1 
4 
4 
4 
4 

5 

. 

TINK O? HOURS SINCE 
SANPLE LAST DCMK 
w-e-1-e r-.D--***OW-- 

88t00 
80130 
59100 
late0 
11100 
12:00 
14180 
16188 
20100 
24800 

rfr 
1 

f 
t . 

1; 

OBIBP 12 

PBalaB 

0@100 
89886 

:",:t: 
13:00 
14100 
16100 
17105 
18tW 
28850 
~4100 

16 

' 16 

: 

08188 
5 * 12100 

:! 

. 
TABLE 2C 

PLASMA LEVELS Ot PPA HCL 

AQUEOUS SOLUTION 

* 0.8 
61.3 
90.2 

If:*; 

62:4 
55.7 
42.6 
26.6 

194.3 

31.3 

88.7 
Hf.; 

0413 
63.2 
47.2 
22,s * ma.3 

. 
28.6 

::: 46.2 0.11 

38.8 79.9 

;:t l ii 62.9 
81:s 62.2 64.8 

53.1 46.4 
31.5 38.1 
12.9 24.5 
94.0 162.9 

18.6 30.7 

.2:*: 
90:2 

119.5 
114.4 
102,r 

69.9 
44.2 . 
10.9 
86.1 

29.8 

a.0 
41.2 
98.1 
74.7 
71.9 
62.6 
45.4 
24.6 
13.4 
69.8 

rq.9 

5.1 4.2 6.3 21.3 19.3 11.4 

3;:: 7::: 
m 

121:4 ' 
ii:*: t1i:e 

118.8 10l.S 
95.7 75.5 

123.2 131.2 
124.0 329.7 

YX . %*: . 

73*: 
94:e 

17.6 53.0 
76.8 

61.2 53.4 
142.2 118.2 

116.3 75.9 't:*: 
136.2 137:s 
126.2 119,s 

99.3 185.6 
4s.9 §2.6 

19.5 
52.7 

x 
jr4 :9 

92.2 
93.6 

141.9 
134,s 
163.8 

59.0 

If.5 
73.5 

23 
122:t 
1.32.9 
106.4 
136.6 

'2: 
48:6 

9.3 7.1 11,s 13.3 1a.3 '2: *: ' 3.5 4.1 0.1 I#.5 3.4 . 
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PROTOCOL C-82-011: St;dy II 
TABLE 2c (CONT.) 

PLASHA LWELS OF PQA' HCL 

BBIBB 
BBI30 
09260 
AtI lOB 
lIti? 
12100 
14100 
16tM 
let00 
24108 

98r08 

08c4e 

043100 
09r00 
10t00 
12200 
13100 
l4t00 
16100 
17r00 
1618% 
2O:BB 
24100 

Pat38 
L2tOO 

, 

DAY OF 
DOSING 
CYCLS 

8.0 I. 

4lt:: 
121.1 
131 .a 
117.0~ 

96‘4 . 
59.8 
31.e 
92.) 

0.8 G*f 69: 
5th 

oh 
ftU.5 

89.1 96.3 
66.2 79.6 
64.7 ' 55.0 
41.7 41.2 
20.5 1e,2 
81.3 84.3 

e.8 
6682 . . 81.8 4::: 

w 
& 

121.6 107.5 
79.4 

45.3 44.7 
27.9 44.8 

7::: 23.6 89.6 

3 
12S:7 
131.4 
110.4 

92.2 
73.8 
68.3 
23.3 

193.9 

.* 

98.5 2S.8 24.9 18.S 34.4 38.5 
*‘t 
.’ 31.8 i5.8 fS.3 8.8 6.7 28.3 

2 

3 

12 

16 

16 

l : 

: 

2 
4 

'2 
3 

: 

44.2 18.7 
6\*9 27.2 

’ 96.3 83.9 
l87.2 84.6 
261.4 164.9 
235.7 151.8 
197.8 162.1 
277.8 134,s 
298.6 ’ 143.0 
222.9 97.8 
$15.9 58.3 

16 211.9 1s.r 
29 15.1 ’ 3.8 

9::: 
94.9 
73.4 

;::*60 
184:1 
137.9 
153.5 

w l l 

21:: 
62.3 
55.7 

129.1 
99.5 
74.3 

131.9 
117.3 

f:': . 

3::: 
87.6 
66.4 

:::*; 
91:8 

145.8 
138.4 
llQ,2 

49.1 

33.8 
41.3 
94.9 

123.1 
178.5 
223.7 
166.3 
248.9 
221.7 
167.2 
$88.3 

I:: 2: 2: 23.8 
5 
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., 
dj (’ 

II 

TABLE 3 
‘,* : 

. 

. 

HOURS SINCE 
DAY OF LAST OOSd 
WSING TIHE O? CITS L, 
CYCLB SANPLI DEXATRIW 

AVERAd PLASHA LBVBLS Or PPA HCL 

AVERAOS PLASM CONCENTRATfONB (NG/ltL), C 8.lt.it.r N-12 

.’ kAN B.U.& 

6.6 

;;;*, 

::: 

2: 
7.2 

57’: 
9:t 
4.9 . 

3.0 
1.9 

WeAN S.lt*!I, 
0.0 
72:: 
7.0 

it*: 
de 
16.3 

NCAN 

0.0 

s.t.n. 
a.tl** 
4.9’. 

44.0” 
95.1** 

119.9’. 
141.4** 

::;*;:: 
79:7* 
42.1** 

‘7.6** 

34.8 
75.3 

S:i 

104.0 
96.9 
81.0 
60.2 
41.9 
19.7 
98.b 

2’: 
e:9 
7.2 

E 

;t:i 
1.9 
9.2 

1.5 20.7 3.3 

9.1 2.2 13.6 2.9 

*X:‘l 
101.2 
136.9 
lS2.P 
149,s 
131.1 
125.7 
184.8 

71.&l** 
43.1*’ 

1::: 
7.1 

IE 
13:e 
18.7 
16.6 

9.1 
6.3 
6.0 . 

14.9 
54.7 
83;S 
88.4 

143,L 
134.1 
189.2 
lS8,0 
152.2 

‘:6e*: . 

12.5 
5.5 

;:: 

I?: 
12:s 
13.7 
12.1 
14.4 
IS.6 
11.3 I..,( 1‘: 8 

6.8 

. 

: 

: 

: 
1 

: 
1 

2 

3 

4 
4 

‘. t 

f 

: 

f 
4 

5 
5 

l 

eel09 

08160 

@8:00 
agree 
ieree 
lZl&va 

@ 13tlaQ 
i4rB8 
16189 

~~:~~ 
20r%8 
24reo 

. 
ft8t08 

:! 12106 

0 

‘2 
2 ,- 

z 

f ’ 

t: 

24 

24 

24 
28 

2x 
45:5 
64.7 
11.3 
66.7 
77.3’ 
73.5 
79.7- 
61.4 

. 10.5 

29.84’ 

26.1 
63.9 
84.6 
84.S 
92.1 
90 .a 
89.4 
90.8 
97.6 
94.8‘4 
64,6 

21 *e’* 
IS,2 

7.6. 1.9 
3.6 8.9 ::: 



-. t 
I PkOTOCOL C-81-011: STUD 

AREA* UNDER THE PLASMA CONCENTRATION CURVE z- 
FOR DAY I** AND DAY 4 l * L 

AR&A UNDER THE &lRVE, HR-NG/k!L ," 
GASTROINTESTINAL 

THERAPEUTIC SYSTEM DEXATRIM 
---------------w- -------- 

SUBJECT 
-----mm 

7 

8 

9 

10 

11 

12 

DAY 1 DAY 4 
-III- WWuI 

13 

14 . 

'15 

16 

17 

18 

MEAN 

1390 1922 

1541 1378 

923***' 1423 

- 1105 1321 

1525 173s 

1294 '1338 

1652 1984 

1335 1782 

1408 1604 

1027 i309 - 

DAY 1 
m-w1 

1320 

1591 

1393 

1556 

1460 

064 

2236 

1437 

253s 

- 

1293 15?1 

. 2845 2599 
---II *-rr- 

2419 2707 3.448 1700 

21m 

1378 1665 1720 
2 S-E.& 87 , 109 158 

-. 

TABLE4 

DAY 4 
w-m-1 

1204 

1727 

1331 

1533 

1180 

2056 

2180 

1595 : 

1999 

149s 

2868 
LIII 
1816 

159 
. 

SOLUTION 
-----m-w , 

DAY 1 
----I 

1356 

147s 

1214 

1120 

1554 

1840 

1789 

1178 

J400 

1032 

DAY 4 
-I-- 

1693 

1638 

1677 

1640 

1710 

1702 

3625 

1994 

1893 

1373 

1762 2928 
--em --mm 
1364 1963 

74 187 

* COMPUTED BY TRAPEZOIDAL APPROXIMATION - 

** DAY 1: 08:00, DAY 1 TO 08:00, DAY 2 EXCEPT FOR SOLUTION, 
WHERE 2 TIMES (08:00, DAY 1 TO 20:00, DAY 1) 

, 
DAi? 4: DAY 88:06, 4 TO 08:00, DAY s . 

+* SYSTEM TAKEN ON DAY 1 WAS DEFECATED 8.7 HkJRS AFTER 
-T.- . 

INGEST1ON AND CONTAINED 25 MG (33%) OF THE,DOSE. 
. . 



PROTOCOL C-81-011: $ .dy II 
TABLE 5 

I 
RESIDUAL PPA HCL CONTENT Of GASTROINTESTINAL . 

THERAPEUTIC SYSTEMS RECOVERED FROM STOOLS 

SUBJECT --L----a 

7 

8** 

9 

10 

U..** 

12 

13. 

RECOVERY 
DEFECATSOM FROM STOOLS 

TIME DAY ,-m-w me- 

06:00 2 
18:00 4 
06:30 
21:30 d 
07:00 3. 
06:4S 4 

16:40 
16:00 i 
08:20 

.08:45 5' 

06:5S*** 3 
06:55**+ 3 
13:25 
06:30 i 

09:00 
07:22 I 
14:30 7 

10:15 - 3 
12:00 
08 :55+*+ f 
0atss*++ 5. . . 
13:30 
11:30*** : 
11:30*** 4 
08:30 5: 

TIME L-II MG PPA.EiCL 
-------m-e 

GUTYTRANSIT 
TIME, ERS+ ------W-W * 

08t30 1.10 22.0 r‘ 
0at00 2.47 10.0 
0at45 1.23 22.5 
lS:20 1.21 37.5 

11:lS 1.30 
@8:X5 0.75 

11:20 
09:lS 
09tS0 
09:00 

>2s 
6.8 . 
0.39 
0.55 

0am 0.44 
0a:i0 2.64 
22t00 1.09 
15100 2.65 

11:30 0.53 
10145 1.54 
08:40 0.30 

08:30 
13:00 
11:00 
11:00 

14t45 
12~45 
12r45 
09:00 

8.65 
0.62 
0.66 
1.02 

j.76 . 
0.64 
0.29 

- 2.04 * . . 

. . . . 

* WHEN ABLE TO DETERMINE UNAMBIGUOUSLY 

*+ SUBJECT 8 COLLECTED STOOLS THROUGH DAY 7 WLTHOUT RECOVERY 
OF LAST TWO SYSTEMS, 
SUBJECT 11 COLLECTED STOOLS THROUGH DAY 6 -WITHOUT ;IECSOVERY * 
OF LAST SYSTEM. . 

**+ SYSTEMS RECOVERED IN THE SAME STOOL . 
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SUElJECT --1--w 

14 

1s 

16 

I 17 

“3 b..:‘ : 

I 
18 

I 

C-81-011: study I 
TABLE S (CONT;) 2 OF 2 

RESIDUAL PPA BCL CONTENT OF GASTROINTESTfNAt 
THERAPEUTIC SYSTEMS RECOVERED FROM STOOLS 

1 

s 
4 

3 

ii 
6 

RECOVERY 
DEFECATION FRO# STOOLS 
DAY TIME DAY TIME 
--- m-w- -- L-w 

19:ea * 2 
12:15 3 

ix 0 5' 

13:@0 3 
@9:45 4 
llt0fl 
15:aa ii 

09:30+** 3 
09:3a**+ 3 
09:5p5+** 5 
09:s0**+ 5 

@8:30 
1@:@0 f 
llr38 
08:3@ ii 

13:@0 2 
06:3@ 3 
07:aa 4 
07:@@ 5 

@8:3@ 
16:0@ 

iE:fi : 

15:3@ 
10:35 
15:0@ 
15045 

1.58***+ 11.0 
a.56 
0.68' 
1.93 

@.31 
0.20 
0.37 
a.74 

15:3@ 0.74 
15:3@ 1.44 
1a:aa 0.84 
I@:@@ a.59 

lltl5 0.78 24.5 
14:3@ 8.91 26.0 
12t30 1.30 27.5 
@St35 1.13 = 24.5 

1s:u 1.82 
09:aa 0.83 
@8:30 0.85 
08:30 l-23 

. . 
GUT *-ti~srT 

MG PPA.BCL TIME:, HRs* 
---l--l-L- --.1).mm----- 

. 

I * WHEN ABLE TO DETERMINE tiNAMBIGUOUSLY . 
*++ SYSTEMS RECOVERED IN THE SAME STObL' . 

I l t** AT RECOVERY SYSTEM WAS 'BALLOONED' INTO A SHPERE- 

1 



TABLE 6 . ," , 

BLOOD PRESSURE AND PULSE HEASUREMENTS 

. 
DOSAGE 

SUBJECT FORM ----w-w --- DATE TIME 
--me -- 

DEXATRIH 180~~82 08:00 
DEXATRIM 180~~82 12308 
DEXATRIM 19OCT82 %8:08 
DEXATRIM 2aOCT82 08:00 
DEXATRIM 21OCT82 08: 08 
DEXATRIM 210C~82 12:%8 
DEXATRIM 220~~82 08:0a 

SOLUTION 88NOV82 08:00 
SOLUTION 08NOV82 12t00 
SOLUTION 09NOV82 08t08 
SOLUTION 10NOV82 88:00 
SOLUTION llNOV82 08:00 
SOLUTION 1lNOv82 12:0a 
SOLUTION 12NOV82 %8:08 

CITS 
GITS 
GITS 
GITS 
GITS 
CITS 
GlTS 

29NOV82 88: 08 
29NOV82 12:08 
30NOV82 08:00 
01DEC82 08:00 
02DEC82 08~08 
02DEC82 12:00 
03DEC82 88:00 

GITS 180c~i2 88 :a0 
GITS 180c~82 12~09 
GITS 190CT82 08:00 
GITS 200CT82' 88~88 
GITS 210C~82 08308 
GITS ' 21OCT82 88:8# 
GITS . . 220CT82 12:00 

SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION 

88~0~62 08:%0 
08N0~82 08:00 
09NOV82 12:80 
1%NOi@2 08:%8 
11~0~82 08:00 
1lNOV82 08200 
12NOV82 12:00 

DEXATRIM 29WOV82 eat00 
DEXATRIM 29 NOV82 12100 
DEXATRIM 30~~Ov82 08:00 
DEXATRIM 0lDEC92 %8:08 
DEXATRIM 02lxx82 08 :8% 
DEXATRIM 0 2DEC82 12:00 
DEXATRIn 04DEC82 08:80 

. 

BLOOD PRESSURE - 

130 
120 
116 
126 

3; 
116 

118 
130 
124 
122 
128 
130 
114 

SYS- DIAS- 
TOLIC TOLIC 
--m-w -'1)--m 

i8 
74 

;i 

fi 
70 

68 
68 
66 

. "63 

di 

68 
74 

6': 
68 
78 
68 

130 
114 
114 
112 
112 
114 
la6 

78 

ti 
74 
78 
78 
88 
* 

;8g 

* ;"s 

. 

. 
a": 
76 
. 

ifi 
he 
110 
118 
10B 
112 

108 
112 
118 
112 
118 
114 

-110 

108 
184 
108 
110 
114 
121J 
128 

. . . 
PUiSE ml- * 

58 
58 f f !st 
68 

PLASMA 
LEVEL, 
ING/MLl e---m- 

1282:: 
0.8 
1.9 'I 

11::; 
1.5 

!f 682:: . 
76 31.3 St 3:: 
84 69.9 . 
66 9.3 

7:*; 
15:s 

1.9 
31.5 

106.2 
25.4. 

8;:: 
7.1 

13.4 

1::: 
66,3 

62 5s ;BB . 88 
80 

5.1 
'0-0 
84.3 
28.8 

f-i: 
s3:4 



- . . 
l . . 

. 

-l 

. TABLE 6 (CONT.) - PAGE 2 Of 6 ; 

DOSAGE 
SUBJECT FORM ---W--m -III 

BLOOD PRESSURE AND PULSE MEASUREMENTS 

DEXATRIM 250C~82 88:@@ 
DEXATRIM 250C~82 12:00 
DEXATRIM 260C~82 @8:0@ 
DEXATRSM 270C~82 88:%@ 
DEXATRIM 08100 
DEXATRIM zz;:: 12:aa 
DEXATRIM 29OCT82 08:00 

GITS 15NOV82 08:0@ 
GITS lSNOV82 12:00 
GITS 16NOV82 08:00 
GITS 
GITS zEE; 

08:0@ 
08:00 

GITS 18NOV82 12t00 
GITS 19NOv82 08:@0 

SOLUTION 06DEC82 08:0@ 
SOLUTION 06DEC82 12:@0 
SOLUTION 
SOLUTION 3;5:;::; 

08t00 
08200 

SOLUTION 09DEC82 08:00 
SOLUTION -+ _ 

09DEC82 12:00 
SOLUTION 10DEC82 08:bB 

SOLUTION 18oC~82 08:00 
SOLUTXON 18OCT82 12:0@ 
SOLUTION 19OCT82 08:00 

BLOOD PRESSURE _ 
DIAS- 
TOLIC 1)-1-m 

PULSE 
r--r- i - 

62 
60 
62 
64 

G8" 
64 

126 
130 
124 
128 
124 
122 
120 

134 
134 
130 

E: 
118 
122 

130 
126 
118 
124 
134 
126 
120 

130 
118 
118 

SOLUTION 20OCT82 @8:00 116 
SOLUTION 21OCT82 08:00 ' 112 
SOLUTION 2lOCT82 12t00 108 
SOLUTION 220~~82 @8:0@ 114 

GfTS '08NOV82 08:00 122 
GXTS 08NOV82 12:00 112 
GITS 09NOV82 08:00 128 
GITS 10N0~82 08:00 118 
GITS 11~0~82 @8:00 118 
GITS 11N0~82 12300 112 
GITS '12NOV-82 @8:00 124 

DEXATRIM 29NOV82 08:0% 124 
DEXATRIM 29NOV82 12:00 114 
DEXATRIM 30NOV82 68280 118 
DEXATRIM BlDEC82 08:B0 110 
DEXATRIM 82DEC82 08:00 124 
DEXATRIM 02DEC82 12:00 106 
DEXATRIM 04DEC82 Q8:00 116 

. 

;2 

3: 

ft 
74 
66 

74 
68 

;: 

4: 
72 

68 

2 
68 

: 58 

ii: 

8": 
7% 

38" 
'70 
68 

:: 
78 

3: 
80 
70 

* 

:: 
78 
72 
80 
78 
80 

:t 
64 
68 
84 

772' 

76 
56 
64 

. 66 
68 

* 68 
'70 

72' 

iI: 
76 
72 
76 
72 

PLASMA 
LEVEL, 
tNG,'ML) --W---W 

7!:88 
J.5 . 

283:: 
.66,4 
15.0 . a 

682:: 
30.7 . 
21.3 
17.6 
53.4 
13.3 

%.0 
48.4 . 
26.9 
15.9 
22.6 
62.3 
21.3 

a: 
0.65 

123.9 
2 10.9 

4.7 

12: 
11:3 



’ , 
I 

* . TABLE 6 (CONT.) PAGE 3 OF 6 

DOiAGE 
SUBJECT FORM - 
----e-e --- 

BLOOD PRESSURE AND PULSE MEASUREMENTS 

GITS 18OCT82 88:a0 122 
GITS 18OCT82 12:aa 126 
GITS 190CT82 88:88 110 
GITS 20OCT82 88:83 116 
GITS 21OCT82 88:88 186 
GITS 21OCT82 12:aa 110 
GITS 220C~82 08:38 116 

DEXATRIM 08NOV82 
DEXATRIM 08NOV82 
DEXATRIM 09NOv-82 
DEXATRIM 18~0~82 
DEXATRIM l lNOV82 
DEXATRIM 11~0~82 
DEXATRIM 12NOv82 

if8:a.B 
12:aa 
88:88 
88:fifi 
88:88 
12180 
88:88 

128 
128 
138 
120 
128 
118 
120 

SOLUTION 29NOV82 88:80 128 
SOLUTION 29NOV82 12:aa 116 
SOLUTION 3fiNOV82 88:fifi 118 
SOLUTION 01DEC82 88:fij3 118 
SOLUTION 82DEC82 08r08 128 
SOLUTION 02DEC82 12:08 118 
SOLUTION 84DEC82 88:aa 120 

SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION ,. 

l80c~i2 
180CT82 
190CT82 
20OCT82 
2LoC~82 
21OCT82 
220C~82 

88:08 138 
12:80 144 
08508 158 
88:08 . 3.34 
88:88 134 
12:00 130 
OS:80 136 

DATE 
-MB 

DEXATRIM 08NOV82 88:fifi 
DEXATRIM . 88NOV82 12:00 
DEXATRIM 09NOv-82 88:80 
DEXATRIM 10NOV82 88:08 
DEXATRIM l lNOV82 08:fifi 
DEXATRIM l lNOV82 12:aa 
DEXATRIM 12NOVSt 08:00 

GITS . 29N&82 88:80 
GXTS , 29NOV82 12:.08 
GXTS 30~0~82 88'=88 
GITS filDEC82 88:80 
GITS 82DEC82 08:08 
GXTS 02DEC82 12:08 
GITS 83~EC82 08:80 

. . . 

TIME 
m-m 

BLOOD PRESSURE _ 
SYS- DIAS- . . . 
TOLIC TOLIC PULSE .- -e--m -e--w w--F- , 

142 
148 
132 
132 
138 
136 
132 

13s' 
134 
138 
128 
134 
142 
128 

. 

68 

:"s 

El 

tee 

76 

f ii 
58 

76: 
78 

5: 
68 

: 68 
68 

;3t- 

70 

t BB 
84 

,82 
80 
82 

78 . 
4: 

* 78 
84 

7B: 

78 

tl: 
78 

2 
76 

” 

78 
60 

f S 

ft 
68 

74 
70. 

33 - 

ii82 
68 

68 
64 
76 
68 

f t 
72 

70 
74 

it 
70 
82 
78 

78 

65: 

4: 
. 64 

72. 
80 

35 
68 
84 
68 
80 

I’ 

PLASMA 
LEVEL, 
(NG/ML) . 

---W--W 

8.0 
69,6 
13.8 l ' 
18,l 
26.3 
88.2 
23.8 

8.8 
112.8 

5.8 . 

88:6 1'*: . 
8.8 

1aBz:f - 
29.8 
18.3 
18.5 
70k7 
18.3 

0.0 
62.6 
12.9 
18.4 
11.5 
65.5 
11.9 

.a*0 
67.4 

2.1 

1x 
141.5 

10.7 T.* 
0.i' 

75.6 
, 19.4 

12.9 
15.1 
68.1 
21.6 



TA3LE 6 (CONT.) PAGE 4 OF 6 

BLOOD PRESSDRE AND PULSE MEASUREMENTS 

DOSAGE 
BLDOD PRESSURE - 

. 
'DATE 
WII 

TIME 
-m-m 

SYS- DIAS- 
TOLIC TOLIC 
-m-L-I e--m- 

.-. . 
PO&SE 
--a-e 

PLASMA 
LEVEL, 
(NGf ML) C-III-I -- - 

SUBJECT FORM 

DEXATRIM 25OCT82 08:00 116 
DEXATRIM 250~2~82 12:Sff 108 
DEXATRIM 26OCT82 08:00 110 
DEXATRIM 27OCT82 Bar00 114 
DEXATRIM 280~~82 08:%0 114 
DEXATRIM 280C~82 12:90 106 
DEXATRIM 290~~82 08:00 104 

SOLUTION 15NOV82 %a:00 
SOLUTION 15NOV82 12:00 
SOLUTION 16NOV82 08:00 
SOLUTION 17NOv82 0810% 
SOLUTION zaNova2 08:00 
SOLUTION 1aNOV82 12:0% 
SOLUTION 19NOV82 08:0% 

114 
98 
98 

99: 
104 
114 

G ITS BbDEC82 
GITS 06~~~82 
GITS 07DECa2 
GITS 0aDECS2 
CITS 09DEC82 
GITS 09DECa2 
GITS , 10~~82 

08:00 
12:0% 
08:00 

xx 
12iea 
08:%% 

108 
98 

1;: 
102 

1:: 

DEXATRIH 
DEXATRIM 
DEXATRIM 
DEXATRIM 
DEXATRIM 
DEXATRIM 
DEXATRIM 

25OCT82 
25OCT82 
260C~82 
27OCT82 
280C~82 
280C~82 
29OCT82 

08:00 
12:0% 
08:00 
08:00 
08:06 
1210% 
08:%0 . . 
08:00 
12:%% 
%8:%0 
08:%0 
08:00 
12:%0 
%8:%% 

122 
122 
122 
-120 
122 

J24 
118 

G ITS 15NOV82 
CITS lSNOVa2 
GITS 16NOV82 
GITS 17NOv82 
GITS 18NOV82 
GITS 18~~82 
GZTS 19NOV-82 

120 
118 
114 
114 
118 
118 
122 

SOLUTION 06DEC82 08~0% 124 
SOLUTION 06DEC82 12~00 116 
SOLUTION 07DEC82 %8:00 118 
SOLUTION 88DEC82 08:0% 118 
SOLUTION 09DEC82 08:0,% 122 
SOLUTION 09DEC82 12:0% 118 
SOLOTION 10DEC82 08:%0 122 

, 76 

.$ 

64 

:: 

f "B 

:: 

85: 
82 

t: 
* 88 

90. 

84. . 
84 
84 

13::"7 
11.9 . 
15.0 
13.5 

141.5 
. 20.0 

0.0 * 
117.0 . 

5a.s * 
31.8 
44.2 

187.2 ' 
28.9 

0.0 
77.0 
30.0 
77.3 

. 48.2 
119.3 

31.4 

13x _ 

1x* 
12:7 

132.8 
8.3 

'0.0 
45.4 

3;:: 
29,7 
94.3 
15.5 

7.. . 
a.0 

' 88.2 
25.8 



‘1 - . 
TABLE 6 (CONT,) PAGE 5 OF 6 

i '5 

1 . BLOOD PRESSURE AND PULSE MEASUREMENTS 
, * 

DOSAGE 
SUBJECT FORM 

CITS 
GITS 
CITS 
GITS 
GITS 
CITS 
GITS 

250C~82 %8:00 
250~~82 12:00 
260~~82 08:86 
27OCT82 08:80 
280~~82 08:00 
280C~82 12:88 
290CT82 38:%0 

116 
1x2 
128 
124 
120 
120 
118 

DEXATRIM 
DEXATRIM 
DEXATRIM 
DEXATRIH 
DEXATRIM 
DEXATRIH 
DEXATRIM 

08:00 
12:00 
%8:80 
fl8:08 
08:%0 
l.2:%0 
08:80 

130 
122 
130 
132 
124 
124 
128 

SOLUTION 
SOLUTION 
SOLUTION 

' SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION 

06DEC82 08:00 
06~~~82 12:%0 
07DEC82 08:%8 
08DEC82 08:00 
09DEC82 08:%0 
09DEC82 1236% 
10~~~82 88:0% 

SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION 
SOLUTION 

88:90 
12:fl0 
08:00 
08:00 
08:%0 
12:00 
08:00 

SYS- DIAS- 
TOLIC TOLIC 
---1-e 1-m-m 

122 
118 
114 
126 

:22x : 
128 

* 
124 
120 

,116 
112 
112 
116. 
112 

GITS ' 15NOv82 88:%0 126 
GITS lSNOv82 12:00 124 
GITS 16NOv82 08:%0 118 
GITS 17~0~82 08:00 138 
GITS 18~0~82 08~80 128 
GITS 18~0~82 12:%0 124 
GITS 19NOv82 0a:%0 120 

DEXATRIM 06DEC82 08:%0 
DEXATRIM 06DEC82 12:%0 
DEXATRIH 07DEC82 %8:%0 
DEXATRIH 08DEC82 %8:0% 
DEXATRIH 09DEC82 %8:%% 
DEXATRIM 09DEC82 12:00 
DEXATRIM lBDEC82 08:00 

140 

13; 
140 
148 
136 
136 

DATE TIME 
w-u --- 

. 

*BLOOD PRESSURE - 

is' 
84 

5: 
74 
84 

'68, 

St 

Ei! 
84 
80 

74 
64 

;: 
74 

f aa 

60 
68 
76 

it 
' 68 

7B 

. 

PLASMA 
LEVEL, 
WG/MLl 

e----w- 

6::: 
23.7 
16.6 *' 
16.6 
77.9 
29.8 

Is:*: 
13:4 
10.3 
12.3 

136,4 
11.3 

7::: 
24.5 
15.3 

7242 
9.4 

8.0 
60.8 
18.5 

0.0 

2; 
2:4 

5:*; 
1s:5 
22.8 
19.7 
78.2 
11.4 

8; ,- 
a4 %.B 
76 
68 1481:; 
84 1.9 



TABLE 6 (CONT.) PAGE 6 OF 6 

DOSAGE 
SUBJECT FORM 
--e---m m-m 

BLOOD PRESSURE AND PULSE MEASUREMENTS 

SYS- DIAS- 
TOLIC TOLfC 
-11)-w-11 --w-w . 

SOLUTION 250CT82 98:0a 112 
SOLUTION 250CT82 12:00 108 
SOLUTION 260CT82 08:00 116 
SOLUTION 270C~82 08:00 118 
SOLUTION 280~~82 08~00 118 
SOLUTION 280~~82 12:00 109 
SOLUTION 290CT82 08:00 114 

DEXATRIM 15NOV82 08:00 118 
DEXATRIM lSNOV82 12r00 118 
DEXATRIM 16N0~82 08:00 118 
DEXATRIM 17NOV82 08:00 116 
DEXATRIM 18NOV82 08:00 116 
DEXATRIM 18NOV82 12:00 118 
DEXATRIM 19NOV82 08:00 108 

CITS . 
GITS 
GITS 
GITS 
GITS 
GITS 
GITS . 

06DEC82 
06DEC82 
07DEC82 
08DEC82 
69DEC82 
09DEC82 
10~~82 

08:00 
12:00 
08:00 
08:00 
08:00 
12:00 
08200 

116 
116 
122 

-124 

E 
116 

GITS 
GITS 
GITS 
GITS 
GITS 
GITS 
GITS 

2X&82 
25oc~82 
260C~a2 
270CT82 
28.0c~82 
280C~82 
290CT82 

08:00 110 
12:00 110 
08:00 116 
08:00 104 
08:00 116 
12:00 114 
08:00 110 

SOLUTION 15~0~82 08:00 112 
SOLUTION 15NOV82 12:00 116 
SOLUTION 16NOv82 08:00 116 
SOLUTION 17NOv82 08:00 116 
SOLUTION 18~0~82 08:00 118 
SOLUTION 18NOV82 12:00 124 
SOLUTION 19NOV82 08:00 120 

DEXATRIM 06DEC82 88:00 124 
DEXATRIM 06oEC82 12:00 118 
DEXATRIM 07DEC82 08:08 116 
DEXATRIN B8DEC82 08:00 114 
DEXATRIM 09DEC82 08:00 114 
DEXATRIM 09DEC82 12:00 116 
DEXATRIM 10DEC82 08:00 116 

BLOOD PRESSURE - 

'74 
68 

36" 
76 
78 
74 

72 

3f 
78 

7': 
70 

Xi 
72 

if 

t f 

7748 
72 

80 

:: 
82 
82 
a4 
82 

i6 
84 
82 

2 
82 
84 

. . . 

PiJtSE 
-1-m- 

68 
68 

ii: 
68 

f: 

.68 

a :f 
72 
76 
76 
64 

62 

;62 
68 
60 

f"2 

62 

;i 
68 

' 6528 
72 

PLASMA 
LEVEL, 
W/ML) ----w-w 

0.0 
79.4 
34.4 

6.7 

6i.64 
7:0 

0.0 
269.1 

7.2 
19.4 
11.0 

175.4 - 

0.0 
50.1 
17.9 

- 
26.6 
72.0 . 

- 

0.0 
88.4 
37.4 * 
26.7 
48.2 

114.1 
39.6 

0.0 
92.2 
30.5 
28.5 
33.0 

123.1 
23e.8 

. 
4.. t 

68 
6': 

1684:: 
,16.3 

;i 24.8 21.6 
64 204.3 
a4 e 
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PROTOCOL C-8t-01'1, Study !I 

APPENDIX I 
. Study Schedule 

DRUG ADt4It~ISlRATION 
00s~ Gtvcn. HG 

6lTs 4 6lood 
Dcxatrim 501otf0n Samolc 

07&o 

D8:oo 
D8:3D 

12:30 
14:w 
16:DD 
l8:30 
2D:oD 
24:DO 

Of:30 
D8:oo 

d7:30 
08:DO 
09:w 
1o:oo 
12:DD 

l?Z . 
14100 
t6:OO 

::%I 
18i30 

:Ei : 

07:3D 

Kz 
16:oO 

08:W 

Day of 
Dosing 
Cycle 

1 

5 

i: 
5 

6 

- food 
lntt kt 

Bttrtfart* 
, 

Control Void Just 
oest 

1 
h/! 

4 hrr 

itatt 
4 hn 

37.s ;.s 1 
I 
6 
8 

if 

x 24 

X 24 

24 

: 
4 

f 
a 

1X 

if 

x 
x 

2. 

32 

48 

Finis 

Ffnls 

Ffnir 
Finls 

Fintr 

24 fus 

FIni3 start 

24 hrs Di nnef 

-Fin1 th. 
I 

ith FW 

lunch* 

Obmer' 
37.5 

tunch 

Dinner 

Breakfast* 

Lunch 

7s 2s 
25 

25 . 

75 2s 
25 

25 

1 4 hrs 

F{nish/Sbrt 

1 
4 hrs 

Fintsh/Stwt& 
FtnisWtwt 4 hrt 

Breakfiat* 
73 25 

25 Lunch* 

2s 

Di nncf* 

1 8 hrs 
&takiast* 

Finish . 

l All subjects were served the same menu 



PROTOCOL C-81-011 Appendix II 
* -i I -a - . e# . ;. - The Determination of PhenylpropanoIamine 

in Plasma by Gas Liquid Chromatography - 
and Urine by Kigh Pressure Liquid Chromatography 

. . 

l 

Analysis of the drug in plasma involved extraction of 
phenylpropanolamine from plasma into toluene, followed 
by derivatization with trifluoroacetic anhydrfde to yield “’ 
an electron-capturing di-trifluoroacetyl derivative, 
prior to injection into the gas liquid chromatographic 
system. 2-amino-3-phenyl-l-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 molecuXes(l) as they eluted 
from the column by post-column reaction with o-phthal- 
aldehyde. The fluorophores were detected by a fluorescence 
detector with excitation at 340 nm and an emission Cutoff * 
at 418 nm, Quantification was perfprmed 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 1. 

. 

. m 2.. 

Reference: 

(1) Simons, S.S., Jr. and Johnson, D.F. t J. Am. Chem- SOC* 
98, PP. 7098-1099, 1976. 



. Appendix Ii 
(continu~,$I) 

I. REAGENTS AND EQUIPMENT 

Plasma Assay . 

Parlan Model 3700 gas chromatograph; l equlpped'with a 
Ni63 electron-capture detector and capillary 
pneumatics. 

The gas chromatograph was fitted with a fused slllca 
capillary column (Chrompack-Netherland B.V.1 25 meters 
x 0.25 mm i.d. coated with 09-101. 

Carrier gas was dry, oxygen-free high purity heUum at 
a linear velocl ty of 30 edsec. 

Hake-up gas was dry,’ 
at 30 mumin. 

oxygen-free high purity nitrogen, 

The temperatures used were: injector 220*C, detector ' 
200'C, oven temperature at 12O'C lsothermzl. 

Injections were made in the split mode, with a split 
ratio of SO:l. 

Trlfluoroacetic anhydride, Pierce Chemical Company. 

2-amino-3-phenyl-t-propanol hydroc*boride, Aldrich 
.Chelalcal Company, 

4-Dlmethylamlnopyridine, Aldrich Chemical Company. 

l 

. 

. 

. 
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Appendix IX, 
(continued) . 

. . *- 
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- 
Urine Assay .-. 
Water's Model 6000 A Pump (Zor mobile phase) :-. 

Water*3 Model 6000 A or Hilton Roy Mddel I96 ' 
(for Fluoropa” Solution) 

Water's Model 710 A WISP Automatic Ssmple Processor . 
, 

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

Thermonix 420 BKU water bath, room teqerature 

Schoeffel FS 970, L.C. Fluorometer 

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

Spectra-Physics 4100 Integrator-Calculator l ,  

Celman Xnstrwnent Co., Glass Fiber Filter type A/E, 
47 mm 

Fluoropa" crystals, Pierce Chemical Co. .- 
l 

Phenylpropanolamine WCl, S1-a . 

Amphetarnlne Sulfate 

* . 

. 
. f; . 
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P R O C E D U R E S  ..m  
. . 

A . P lasma Assay  5  
. 

S ta n d a r d  S o lut ions P repa ra tio n  

P h e n y lp ropano lam ine  H C 1  (S igma)  was  u s e d  to  p r e p a r e  # a  sta n d a r d  so lu tions . 2 .a m ino-3 -pheny l -? -p ropano l  
hydroch lo r ide  ( A 3 ,dr ich)  was  u s e d  to  p repa re  i n te rna l  
sta n d a r d  so lu tions  fo r  th e  p lasma assay. P h e n y l- 
p ropano lam ine  H C L  (25  m g )  was  accura te ly w e ighed , 
'trans fe r red  to  a  2 5  m l vo lume tric flask, a n d  
d isso lved w ith  d istille d  w a te r . T h e  so lu tio n  was  
b r o u g h t to  mark  w ith  d istille d  w a te r , a n d  i ras u s e d  
as  th e  pheny lp ropano lam ine  H C 1  stock sta n d a r d  
so lu tio n  (1  m g /m l). 

2 - a m ino-3-pheny l - I-p ropano l  hyd rachLor ide  (10  m g )  
was  accura te ly w e ighed , trans fe r red  to  a  3 0  m l 
vo lume tric flask  a n d  d issolved w ith  d _ fstilL e d  w a te r . 
T h e  so lu tio n  was  b r o u g h t to  mark  w ith  d istille d  
w a te r , a n d  was  u s e d  as  th e  2 - a m ino-3 .pheny l - l -  
p ropano l  hydroch lo r ide  stock in ternal  sta n d a r d  
so lu tio n  (7  zag /m l). 

. 

S ta n d a r d  Curves , S o iked P lasma 
. 

--  

S ta n d a r d  curves w e r e  g e n e r a te d  by  sp ik ing  con tro l * 
p lasma s a m p les (1  m l) w ith  vary ing a m o u n ts o f 
p h e n y L p r o p a n o l a m i n e  W I, a n d  a  cons ta n t a m o u n t O f 
in ternal  sta n d a r d . . 
A n  a l iquot  (1 .0  m l) o f th e  pheny lp ropano lam ine  
stock so lu tio n  (I zag /m l) was  trans fe r red  to  a  IL  
vo lume tric flask, a n d  b r o u g h t to  mark  w ith  d istille d  
w a te r . Vary ing  m icrol i ter a liq u o ts o f th is  d ilu tio n  
(1  p g /m l) w e r e  a d d e d  to  con tro l p lasma so  th a t fin a l 
concen tra tions  w e r e  5 .2 3 , 2 0 .9 4 , 1 0 4 .7 '0 , 1 5 7 .0 5  a n d  
2 6 7 .7 5  r ig/m l, A n  a liq u o t (1 .0  m l) o f th e  t-a m ino-  
3 -pheny l - I-p ropano l  hydroch lo r ide  stock in ternal  
sta n d a r d  so lu tio n  (1  m g /m l) was  trans fe r red  to  a  IL  
vo lume tric flask, 
w a te r , 

a n d  b r o u g h t to  mark  w ith  d istille d  
A n  a liq u o t ( 200  u l) o f th is d fl'u tio n  was  

a d d e d  to  e a c h  o f th e  five  sta n d a r d  p lasma S o L & x tiO n S  
fo r  a  fin a l concen tra tio n  o f app rox ima te ly 2 0 0  n @ n L  
S ta n d a r d  concen tra tions  o f pheny lp ropano lam ine  H C l 
in  p lasma w e r p , conver te d  to  th e  e q u ivalent  b a s e  ' 
concen tra tfons  by  m u ltip l icat ion by  0 .8 O S j. 
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Analvsis of Plasma - . 

Extraction and derivatizatfon of phenylpr&ano- 
Iamine was carried out in silaniqed-gl.ass. 15 ml 
Teflon. stoppered centrifuge tubes. Plasma samples 
(1.0 ml) were spiked with internal standard 2-amino- 
3-phenyl-I-propanol hydrochloride (200, ng), followed 
by the addition of RH2PO4 buffer (0.2 ml of a 0.5 M 
solution, pH ll.O), saturated sodium chloride (O-2 ~1): 
and toluene (I.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 5 minutes., and the upper 
organic layer transferred to a second set of silanized 
150ml centrifuge tubes. The remaining aqueous phases 
were Fe-extracted with toluene (1.5 ml) by vortex 
mixing for 1.5 minutes. They were then centrifuged 
at 2000 RPH for 5 minutes, and the upper organic 
layer combined with the first toluene extracts. 

The combined toluene extracts were th& concea- 
trated to approximately 0.5 ml under nitrogen, in a 
4O'C water bath. 4-dimethylaminopyridine (0.2 mg 
dissolved fn 50 ul toluene) and trifluoroacetfc 
anhydride (70 ~1) were then added, and the tubes 
stoppered with teflon stoppers: The tubes were . l 

then heated in a 60.c water bath for 45 minutes. . 
Na2HPO4 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 injecltion of microliter aliquots into the 
chromatographic system. Retention times of the di- 
trifluoroacetyl derivatives of phenylpropanolamine * 
and 2-amino-3-phenyl- I-propanol were 2.5 and 3.5 
minutes respectively. . 

B. U ri ne A ssay- 

Standard Solution Preoaration 

Phenylpropanolamine IiCI (Sigma) was used to prepare 
standard sol ut i ens . Amphetamine sulfate (Sigma) 
was used to prepare internal standard solutions for 
the urine assay. Phenylpropanalam.$ne HCl (2Smg) . 
was accurately weighed, transferred to a 25 ml 
volumetric flask, and dissolved vith distilled water. 
The solutiort was brought to mark with distilled 
water, and was used as the phenylpropanolvnine HCl 
stock standard (1 mg/ml). 

-. . 
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. Amphetamine sulfate (30 mg) was accurately weighed, 
transferred to a 500 ml volumetric flask arid dissolved 
with dfstiU.ed water. The solution was .brought to 
mark with distilled water, and was used as the 
amphetamine sulfate stock standard solution (60 liglml). 

The mobile phase was prepared by adding 6.8 gm 
IcH2PO4, 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 H3PO4. The solution was then transferred 
to a IL volumetric flask and brought to mark with 
distilled water. Methanol (400 ml) was added to a 
1L volumetric flask, whioh was then brought to mark 
with the above solution. The mobile phase was vacuum 
filtered through a 0.3 p filter before use,. The 
volumetric flow rate of the mobile phase was 
1.5 ml/minute. Retention time of phenyIpropanolamine 
and amphetamine were 5.8 minutes and 8.5 minutes 
respectively. 

l The eluent from the &everse.phasa column was mixed 
with a Fluoropa* solution which was introduced into 
the solvent stream via a*T-fftting (Eel-F) at the 
rate of I.5 muminute. The Fluoropa* solution was 
prepared by adding 25 gm boriq.acid to 950 ml. 
distilled water in a 2L beaker; The p'i was adjusted 
to 10.4” with SO: ED3 3n uaterr 2-mcrcaptoethanol - 
(2.0 ml.) was added to the solution, followed by the 
addition of Fluorow* (800 mg o-phthalaldehyde) 
previously dissolved in approximately 10 ml methanol. 
This solution was vacuum filtered through a 0.3 or 
filter before use, 

Standard Curves, Spiked Urine 

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

Varying microliter dliquota of the phenylpropanolamfne 
XCI. stock solution were added to control urine So 
that the final concentrations were 0.955, 3.82, 
9.55, 38.2 and 95.5 pg/ml. An aliquot*(l.O ml) of 
the amphetamine sulfate stock solution was-added CO. 
each of the five standard urine solutions for a 
final concentration of approximately 20 ug/ml. 
Standard concentrations of phenylpropanolamine WC1 
in urine were converted to the equivalent base 
concentrations by multiplication by 0.8055. ' 

-6 
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Appendix 11, 
(contfnued) 

Analysis of Urine - - 
--. 

Urine samples (2.0 ml) were transferred to tS-ml 
stoppered centrifuge tubes, followed by addition of 
internal standard amphetamine sdfate (approximately 
60 i&o The solution was mixed on a vortex mixer, 
followed by centrifugation at 2000.RPM for five 
minutes. The supernatant was transferred to auto- + 
sampler ttials by pipet for injection into the 
chromatographic system, 

The assay methods descri’bed in this report for 
measuring phenylpropanolamine levels in urine and 
plasma were evaluated for their precision, accuracy, 
reproducibility, specificity and linearity. In 
addition to this, the stabflftp of phenylpropanolamine 
in urine and plasma was evaluated, 

To evaluate the linearity of the methods, a five 
point standarci curve over the expected concentration 
ranges was constructed. The precision of the method 
for measurement of drug in pl.a%ma 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 BCL, split 
into aliquots, frozen, 
days. 

and assayed on different 
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 smples 
were only stored at -2O'C. 

. 
Ill. RESULTS AND CONCLUSIONS m f: . 

Concentrations of phenylpropanol&ine in the biological 
fluids were determined from calibration graphs constructed 
by plotting the ratio of peak-ar=a measurements of the 

c . 
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drug to the internal standard (20amino-3-phenyl-1:propanol 
in plasma and amphetamine in urine) against the 
concentrations of phenylpropanolaxaine in the .standards. 
The concentration ranges for the standards in plasma 
and urine were 5.23-261.75 n&ml and.0.955~95.5 ~&ml, 
respectively. Plots of peak area ratios ‘(Y) against 
phenylpropanolamine concentration (X) were linear. 

Typical standard curves for phenylpropanolamfne 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 I 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 plasma- 
and urine contained no responses which interfered with 
either phenylpropanolamfne 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 2 5.63, 1.80, 2 6.40, + 1.64, and 2 1.63% 
at 5.23, 20.94, 304.70, t57.05 and-261.75 rig/ml 
respectively. Precision for measurement of urine con- 
centrations of phenylpropanolamine was +, 2.23, ;t OS5, 
0.41, 2 0.64, and 2 0.19d, at 0.955, 3.82, 9*55, 38.2, - 
and 95.5 ~g/ml respectively. The above data are shown 
in Table 1 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 
HC1. 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 1x1 
for plasma and urine respectively. A given extract was 
injected into the chromatographic system five successive 
times to determfne the variation of detector response, 
The results are shown in Table IV. Reproducibility Of 
the plasma assay was z 7.035 (Table II) while that of. 
the urine assay was 2 2.69% (Table XXI). lbccuracy Of 
the plasma assay measured as the percent difference 
between actual amount spiked into the plasma and the 
average of five assay values was 6.372. 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 injections of the same extract was 2 0.53% 
and 2 0.755 for plasma and urine respectively (Table ItJ>. 

, 
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Stability of the drug in plasma was determined+by assay 
of control plasma samples which had been spiked at three 

. levels (approximately 20, 100 and 190 nglml), 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 rig/ml are stable after 33 
days of storage. At approximately 20 rig/ml, however, 
the level of drug fell off at day 33. ft was therefore 
concluded that at this lower level, samples are stable 
for at least 28 days, but not 33 days. Samples from 
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 spiked at three 
levels (approximately 2, 25 and 50 pg/ml), separated 
into separate aliquots, and stored in brown one quart 
polyethylene bottles at three different temperatures 
(room temperature, 4.C and -2O'C). ~liquots 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 li*C, the drug is stable for 11, 15 and IS days at 
levels of approximately 2, 25 and 50 Erg/ml respectively, 
The drug at all levelssin urine wak stable for the full 
28 days when stored at -2O.C. - 


