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ABSTRACT 

The release of phenylpropanolamine HC1 from two commercially 

available long-acting appetite suppressant products, Acutrim 

and Dexatrim, was evaluated by using a dissolution apparatus 

modified from the well-calibrated Ghannam-Chien diffusion cells. 

The solubility profile o f  phenylpropanolamine showed extreme 

dependency on pH. The release of phenylpropanolamine from Acutrim 

tablets was observed to be fairly independent of pH and fluid 

dynamics, but i s  affected by the osmotic pressure in the 

dissolution medium. The release profiles of phenylpropanolamine 
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1640 LIU,  FARBER, ANTI CHIEN 

f rom both Dexatr im and Acut r im were observed t o  c o n s i s t  o f  two 

stages: an i n i t i a l  , f a s t - r e l e a s e  phase and a susta ined-re lease 

phase a t  steady s t a t e .  Whi le b o t h  p roduc ts  achieve 100% r e l e a s e  

o f  the  l o a d i n g  dose, t h e  susta ined-re lease p o r t i o n  o f  t h e  

phenylpropanolamine dose was observed t o  re lease f rom A c u t r i m  

t a b l e t s  a t  zero-order  k i n e t i c s  over  a 8-hr  per iod ,  b u t  showed 

a gradual  d i s s o l u t i o n  f rom Dexatr im granu les  f o r  o v e r  a 4-hr  

dura t ion .  Therefore,  a pro longed r e l e a s e  o f  phenylpropanolamine 

over  t h e  t a r g e t  16-hr p e r i o d  was achieved by A c u t r i m  t a b l e t s ,  

b u t  n o t  by Dexatr im capsules. 

INTRODUCTION 

Obesi ty  i s  t h e  p a t h o l o g i c a l  accumulat ion f f a t ,  which exceeds 

t h e  needs f o r  optimum body f u n c t i o n i n g  ( 1 ) .  Most o b e s i t y  cases 

i n v o l v e  overeat ing,  p a r t i c u l a r l y  o f  carbohydrates o r  f a t s .  The 

c a l o r i e s  inges ted  beyond those necessary f o r  normal energy 

requirements a re  u s u a l l y  depos i ted  and s t o r e d  as f a t .  The q u e s t i o n  

o f  why i n d i v i d u a l s  i n g e s t  more c a l o r i e s  than t h e y  need i s  complex. 

The answer may be r e l a t e d  t o  p h y s i o l o g i c a l ,  genet ic ,  env i ronmenta l ,  

o r  psychologica l  f a c t o r s .  S tud ies  have shown a s i g n i f  

a s s o c i a t i o n  between m o r t a l i t y  and o b e s i t y .  

Two s a t i s f a c t o r y  means o f  long- term we igh t  c o n t r o l  a re  ca 

c a n t  

o r i e  

r e d u c t i o n  and p h y s i c a l  a c t i v i t y  ( 2 ) .  P e r s i s t e n t  d i e t a r y  r e s t r a i n t  

has been proven e s s e n t i a l ,  b u t  d i f f i c u l t  t o  achieve. Var ious 

sympathomimetic and r e l a t e d  drugs t h a t  depress a p p e t i t e  have 

been used t o  make a l o w - c a l o r i e  d i e t  more t o l e r a b l e .  
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ACUTRIM VS. DFXATRIM 164 1 

Phenylpropanolamine is one of the sympathomimetic agents most 

commonly used and has been formulated in several sustained-re ease 

dosage forms for appetite suppressant (3). It acts as an ind rect 

sympathomimetic agent, exerting more prominent peripheral 

adrenergic effects with weak central stimulant actions (4). The 

drug, phenyl propanol amine, has been a very popular target for 

the consumers, due to its increasing therapeutic importance and 

possible adverse reactions. A study conducted by R. Noble of 

Cathedral Hill Obesity Clinic concluded that there i s  no 

llcl inical ly significant hypertensive risk" to generally heal thy 

individuals who use phenylpropanolamine for appetite suppression 

(5). However a drug delivery system with a predictable and 

controllable drug release profile is considered to be more desired, 

since the toxicity of the drug and any possible adverse reactions 

could be minimized. 

A new long-acting appetite suppressant oral product, named 

Acutrim , was recently developed from the control led-release 

osmotic pump technology (6-8) to deliver the phenylpropanolamine 

HC1 at controlled rate for 16 hours. On the other hand, a 

long-acting Dexatrim' capsule, which has already established 

a very successful position in the appetite suppressant oral product 

market, was formulated from the sustained-release Spansulea 

technology (9) to administer the same drug at sustained release 

manner for 18 hours. 

1 

The purpose of this study is to compare the in-vitro release 

kinetics of phenylpropanolamine HC1 from Acutrim and Dexatrim, 
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1642 LIU, FARBER, AND CHIEN 

using a well-cal ibrated Ghannam-Chien diffusion system as the 

dissolution apparatus. 

EXPER I MENTAL 

Material : 

The reagents used in th i s  invest 

or NF grades and were used as obtained. 

were evaluated as purchased. 

gation were ei ther  USP 
1 2 Acutrim and Dexatrim 

Dissolution Apparatus: 

The dissolution appara tus  (Figure 1) was modified from the 

we1 1 -cal i brated Ghannam-Chi en di f f usi on system’, whi c h consi s t  s 

of three pairs of membrane permeation ce l l s  and one 6-station 

synchronous magnetic s t i r r e r .  An impermeable Teflon membrane 

was sandwiched between each pair of half cel ls  t o  make two 

dissolution cel ls  in mirror image for duplicate experiment. The 

six-station synchronous magnetic s t i r r e r s  assure a uniform mixing 

condition among the six dissolution ce l l s .  Each of the ce l l s  

was st irred by a Teflon-coated spin bar  rotating a t  a constant 

speed of 425 rpm in a specially designed s t i r r ing  platform. The 

cel ls  were held a t  constant temperature of 37°C by circulating 

a thermostated water t h r o u g h  the water jacketed compartment. 

Dissolution Media: 

A simulated gastric fluid without pepsin was prepared and 

used as the dissolution medium for the f i r s t  two hours of 

dissolution studies. A t  the end of gastric dissolution the pH 
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1644 LIU, FARBER, AND CHIEN 

was imnediate ly  ad justed t o  7.5 t 0.1 t o  s imulate the  i n t e s t i n a l  

cond i t ion  by a d d i t i o n  o f  22.5 grams o f  t r i sod ium phosphate 

(Na3P04. 12H20) t o  every l i t e r  o f  d i s s o l u t i o n  media (10). 

Determination o f  D i  sso l  u t i  on Rate : 

One hundred and seventy (170) m i  11 i 1 i t e r s  o f  simulated g a s t r i c  

or i n t e s t i n a l  f l u i d s  was added t o  each o f  the  s i x  d i s s o l u t i o n  

c e l l s .  I n  the case o f  Dexatrim2 sustained-release capsules, 

one hard g e l a t i n  capsule was opened up and the  granules were 

e i t h e r  dispersed i n  each o f  the  d i s s o l u t i o n  media o r  loaded i n  

each o f  the  USP baskets suspending i n  the  d i s s o l u t i o n  c e l l s .  

I n  the case o f  Acutr im tab le ts ,  one t a b l e t  was loaded i n  each 

USP basket. The concentrat ion o f  phenylpropanolamine i n  the  

d i s s o l u t i o n  media was determined spectrophotometrical l y 4  as a 

func t ion  o f  t ime a t  t he  s p e c i f i c  wavelength o f  207 nm. 

E f f e c t  o f  Osmotic Pressure on D isso lu t i on  Rate 

To study the e f f e c t  o f  osmotic pressure on the  re lease p r o f i l e  

o f  phenylpropanolamine HC1, 3.532, 8.241, and 19.90 gm o f  NaCl 

were added i n t o  170 m l  o f  simulated i n t e s t i n a l  f l u i d  t o  increase 

the osmotic pressure from 12.16 atm t o  30.16, 54.16 and 114.0 

atm, respec t ive ly .  The d i s s o l u t i o n  s tudy o f  Acutr im t a b l e t s  

was c a r r i e d  ou t  i n  these media i n  the  same manner as o u t l i n e d  

above. 

Determination o f  Sol ub i  1 i ty  

The s o l u b i l i t y  o f  phenylpropanolamine i n  c i t ra te-phosphate 

b u f f e r  and simulated g a s t r o i n t e s t i n a l  f l u i d  was determined by 
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ACUTRIM VS. DEXATRIM 1645 

stirring an excess amount o f  drug in each medium at 37°C in the 

dissolution cells for 24 hours to reach equilibrium. The solution 

pH was measured before and after each sol ubi 1 i ty experiment. 

At predetermined intervals aliquots of the solution were withdrawn 

from each cell using a pre-heated syringe with a 0.45 pm membrane 

filter. The content of phenylpropanolamine in the filtrate was 

determined, after proper dilution, by UV spectrophotometry . 4 

RESULTS AND DISCUSSIONS 

In-vitro dissolution test is now widely used as a standard 

method for studying the release of drugs from conventional oral 

dosage forms to provide the information on bioavailability and 

product uniformity. For conventional oral drug products the 

in-vitro dissolution criteria are usually expressed in terms 

of the fastest possible dissolution rate, whereas the requirement 

i s  quite different for long-acting drug products. In the latter 

case, optimum dissolution rate is not the fastest one that can 

be obtained, but rather some intermediate values, which hopefully 

will reflect the prolonged release of the drug in the GI tract, 

are desired. However, there are currently no official guidelines 

on the in-vitro dissolution tests of oral controlled dosage forms. 

In this study, the dissolution was conducted in the recently 

developed Ghannam-Chien diffusion cel Is. The hydrodynamic 

properties of these cells have been well calibrated (11). The 

simulated gastric fluid used in the dissolution studies was found 

to be capable of maintaining the gastrointestinal pH's and a 
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1646 LIU, FARBER, AM) CHIEN 

10 

a 

6 

Tp 
4 

A Acutrim 

0 Dexatrim 2 

0 4 8 12 16 20 24 

TfME (hours) 

Figure 2: pH-time profile for the dissolution of A c u t r i m ( A )  

and Dexatrim( 0 ). 

sufficiently high buffer capacity to tolerate the pH change due 

to the release of phenylpropanolamine HC1 from the dosage forms. 

The immediate dissolution of trisodium phosphate, which was added 

at the end of second hour, was observed to shift the pH of the 

media rather quickly to simulate the intestinal condition. The 

pH profiles of Acutrim tablet and Dexatrim capsule under the 

dissolution conditions out1 ined above were comparably the same 

throughout the dissolution experiments (Figure 2). 

Solubility-pH Profile o f  Phenylpropanolamine 

The solubility of pharmaceutical amines and their 

hydrochloride salt may vary greatly in the gastrointestinal pHs 
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1647 ACUTRIM VS. DEXATRIM 
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Figure 3: So lub i l i t y -pH p r o f i l e  o f  phenylpropanolamine HC1. 

depending upon t h e i r  pKa value. Th is  pH-sensi t ive s o l u b i l i t y  

behavior in f luences  s u b s t a n t i a l l y  the  d i s s o l u t i o n  r a t e  o f  these 

compounds i n  GI t r a c t .  Kramer and F lynn (12)  showed t h a t  the  

s o l u b i l i t y  curves of a s a l t  and i t s  base i n t e r s e c t  a t  a sharp 

angle a t  the  pH o f  maximum s o l u b i l i t y  (pHma,) o f  both forms. 

The s o l u b i l i t y - p H  study o f  phenylpropanolamine ind i ca ted  t h a t  

the pH o f  maximum s o l u b i l i t y  i s  a t  around 2 . 5  (F igure  3).  The 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1648 LIU, FARBER, AND CHIEN 

ACUTRIM TABLETS 

7 delivery orifice 

semi-permeable coating 

drug reservoir/ 

solutes 
osmotically active immediate releasing layer 

(initial dose) 

Figure 4: Diagrammatic i l l u s t r a t i o n  o f  Acutr im t a b l e t  

composition. 

aqueous sol ub i  1 i t y  o f  phenyl propanol amine was determined t o  be 

ranging from 450 t o  16 mg/ml i n  the  pH range o f  0.5 t o  7.4.  Th is  

s o l u b i l i t y  p r o f i l e  i s  much h igher  than the  concentrat ion o f  

phenylpropanolamine (0.1 t o  0.3 mg/ml) i n  the  d i s s o l u t i o n  medium 

throughout the s tud ies.  I n  consequence, the  s ink  cond i t i on  was 

we l l  maintained. 

Release P r o f i l e  o f  Acutr im 

Acutr im i s  a recen t l y  marketed long-ac t ing  appe t i t e  

suppressant product w i t h  the re lease o f  phenylpropanolamine HC1 

con t ro l l ed  by the osmotic pressure. P r imar i l y ,  i t  cons is ts  o f  

a rese rvo i r  o f  phenylpropanolamine HC1, as both a pharmacologica l ly  

ac t i ve  ingred ien t  and an osmot ica l l y  a c t i v e  agent, i n  the  core 

t a b l e t  (5.41 f 0.004 mm i n  diameter) coated w i t h  a semipermeable 

polymeric membrane. It a lso  conta ins a d e l i v e r y  o r i f i c e  d r i ven  

by the l ase r  beam. The whole t a b l e t  i s  then surrounded by a 

coat ing  f i l m  (0.47 +_ 0.04 mm i n  th ickness)  t o  conta in  an 
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ACUTRIM VS. DEXATRIM 

ACUTRIM 

1649 
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5: Release profile of phenylpropanolamine (PPA)  from 

Acutrim tablets (N=6) in the simulated gastrointestinal 

fluid for the initial 2 hours and in the simulated 

intestinal fluid for the remaining 22 hours. 

immediate-release dose of phenylpropanolamine (Figure 4). The 

release profile of phenylpropanolamine from Acutrim tablets in 

the dissolution medium was observed to encompass two stages (Figure 

5): immediate release o f  the initial dose embedded in the coating 

film surrounding the semipermeable membrane, and the zero-order 

release of the maintenance dose in the tablet core. 
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20 
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Figure 6: Effect of ro t a t ion  speeds on the release profile 

of phenyl propanolamine from Acutrim tablets (N=6). 

Key: (0) 207 'rpm, (A) 425 rpm, and (0 )  600 rpm. 

0 207 rpm 
A425 rpm 
D 600 rpm 

0 4 8 12 16 20 24 

TIME (hours) 

Figure 6: Effect of ro t a t ion  speeds on the release profile 

of phenyl propanolamine from Acutrim tablets (N=6). 

Key: (0) 207 'rpm, (A) 425 rpm, and (0 )  600 rpm. 

During the dissolution process, about  24 mg o f  the drug, 

which stands for 32% o f  the loading dose (75 mg),  were released 

from the coating film on the outside of the Acutrim tablet i n  

the f i r s t  hour. This immediate release is designed for a rapid 

attainment of steady-state drug concentration in the body. The 

cumulative release of the d rug  from the Acutrim was then becoming 

proportional with time since the third hour  of dissolution, i.e. 

zero-order delivery. After sixteen hours of release, the d r u g  
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ACUTRIM VS. DEXATRIM 1651 

100 

80 

60 

40 

20 

n pn 1.2 a 
0 pn 7.4 

I 1 1 I I I I 

0 4 8 12 16 20 24 

TIME (hours) 

Figure 7: Effect of solution pH on the release prof i le  of 

phenylpropanolamine from Acutrim t a b l e t s  (N=6) .  Key: 

(A) pH 1.2 and (0) pH 7.4.  

concentration i n  the Acutrim was no longer saturated and a 

non-zero-order release prof i le  was then obtained. The to ta l  

amount o f  phenylpropanolamine released i n  sixteen hours is  71.80 

f 3.98 mg per t a b l e t ,  which i s  95.74 (*5.31)% o f  the claimed 

dose (75 mg) i n  the tab le t .  

The release prof i les  of Acutrim a t  various rotat ion speeds 

were also studied. I t  was observed (Figure 6 )  tha t  the rotat ion 

speeds have no influences on the release kinet ics  of Acutrim 

in the range o f  200 t o  600 rpm. 
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1652 LIU, FARBER, AND CHIEN 

TIME (hours) 

F i g u r e  8: The t i m e  course f o r  t h e  r e l e a s e  r a t e  p r o f i l e  o f  

phenylpropanolamine f rom A c u t r i m  t a b l e t s  a t  pH 1.2 

(A) and pH 7.4 (0). 

The e f f e c t  o f  pH on t h e  r e l e a s e  p r o f i l e  o f  phenylpropanolamine 

f rom A c u t r i m  t a b l e t  i s  shown i n  F i g u r e  7. T h e o r e t i c a l l y ,  t h e  

re lease  o f  d rug  f rom A c u t r i m  should be independent o f  pH, however, 

t h e  r e s u l t  ob ta ined  shows a f a s t e r  r a t e  and g r e a t e r  e x t e n t  o f  

re lease  i n  t h e  g a s t r i c  than i n  t h e  i n t e s t i n a l  c o n d i t i o n .  T h i s  

c o u l d  be a t t r i b u t e d  t o  t h e  e f f e c t  o f  pH on t h e  d i s s o l u t i o n  o f  

t h e  i n i t i a l  dose f rom t h e  immediate r e l e a s i n g  l a y e r ,  and t h e  

increased osmot ic p ressu re  i n  t h e  d i s s o l u t i o n  medium a f t e r  t h e  

a d d i t i o n  o f  t r i s o d i u m  phosphate a t  2-hr  p o i n t .  The r e l e a s e  o f  
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phenylpropanolamine f rom t h e  o u t e r  c o a t  l a y e r  i s  d i s s o l u t i o n  

c o n t r o l l e d  and t h u s  would be a f f e c t e d  by t h e  s o l u b i l i t y  o f  t h e  

drug i n  t h e  medium ( F i g u r e  3). As can be seen i n  F i g u r e  8, t h e  

r a t e  o f  r e l e a s e  i n  t h e  i n i t i a l  s tage i s  much h i g h e r  i n  g a s t r i c  

than i n  t h e  i n t e s t i n a l  c o n d i t i o n .  

E f f e c t  o f  Osmotic Pressure on D i s s o l u t i o n  P r o f i l e s  

The d e l i v e r y  r a t e  o f  t h e  maintenance dose f rom osmot ic  pump 

i s  d e f i n e d  by t h e  f o l l o w i n g  r e l a t i o n s h i p :  

where Pw, A,,,, and h, are,  r e s p e c t i v e l y ,  t h e  wa te r  p e r m e a b i l i t y ,  

t h e  su r face  area, and t h e  t h i c k n e s s  o f  t h e  semipermeable c o a t i n g  

membrane ( F i g u r e  4 ) .  These parameters should m a i n t a i n  c o n s t a n t  

i f  t h e  dev ice i s  under good q u a l i t y  c o n t r o l .  SD, t h e  aqueous 

s o l u b i l i t y  o f  t h e  drug i n s i d e  t h e  dev ice,  i s  a l s o  a c o n s t a n t  

value. However, t h e  d i f f e r e n t i a l  osmot ic  pressure,  ( r s -  T ~ ) ,  

w i l l  be dependent upon t h e  i o n i c  s o l u t e  c o n c e n t r a t i o n  and osmot ic  

pressure ( v e )  i n  t h e  environment, e.g. d i s s o l u t i o n  media i n  t h e  

p resen t  i n v e s t i g a t i o n  t h e  osmot ic  p ressu re  i n  t h e  d i s s o l u t i o n  

media can be c a l c u l a t e d  by V a n ' t  H o f f ' s  R e l a t i o n s h i p  (13 ) :  

RT e-, 
n -  

where n i s  t h e  number o f  moles o f  t h e  i o n i c  s o l u t e  i n  t h e  

d i s s o l u t i o n  media w i t h  a volume o f  v i n  l i t e r s ;  R i s  t h e  gas 

cons tan t  equal t o  0.082 l i t e r  atm/mole deg; and T i s  t h e  a b s o l u t e  

temperature . 
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1654 LIU, FARBER, AND CHIEN 

Using Equation (2 ) ,  the osmotic pressure of simulated gastric 

fluid was calculated to be 6.14 atm. Incorporation o f  phosphate 

salt into the gastric fluid to shift it to the simulated intestinal 

fluid resulted in the increase of osmotic pressure in the 

dissolution media by 6.02 atm to 12.16 atm. This increased osmotic 

pressure may explain the slightly slower release profile o f  

phenylpropanolamine in the simulated intestinal fluid than in 

the simulated gastric fluid (Figures 7 li 8). 

The effect of osmotic pressure in the dissolution media 

on the release profiles of phenylpropanolamine HC1 from Acutrim 

tablets was further studied by addition of NaC1, an osmotically 

active salt, into the simulated intestinal fluid. Results 

indicated that the release of phenylpropanolamine HC1 from the 

Acutrim tablet (controlled-release fraction) is dependent upon 

the osmotic pressure in the dissolution media (Figure 9 ) .  The 

greater the osmotic pressure in the media, the lower the release 

profile of phenylpropanolamine HC1. 

No drug was released from the controlled-release dose as 

the osmotic pressure developed in the dissolution media was equal 

to or greater than the one in the core, i.e., TI < TI or TI - 
TI < 0 (Equation 1). The effect of osmotic pressure on the rate 

of release from Acutrim tablet is shown in Figure 10. The results 

indicated that the rate of release of phenylpropanolamine HC1 

from Acutrim tablet's controlled-release fraction is linearly 

decreased as the osmotic pressure in the dissolution media 

increases. 

s -  e S 

e -  
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I I I 1 I I 
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Figure 9: The effect of increased osmotic pressure in the 

dissolution medium on the release profile o f  

phenyl propanol ami ne from Acut rim tab1 e t  a t  i ntesti nal 

condition. Key: (0) simulated intestinal fluid 

a t  12.16 atm osmotic pressure, ( 0  ) with NaCl a t  

30.16 atm osmotic pressure, (A) with NaCl a t  54.16 

atm osmotic pressure, (0) with NaCl a t  114.0 atm. 

Comparative Release o f  Acutrim and Dexatrim 

The cumulative release of phenylpropanolamine from bo th  

products were compared under the same gastrointestinal condition. 

Dexatrim, the time-released capsule, i s  designed on the basis 

of dissolution-control led mechanism. The capsule contains bo th  

immediate- and sustained-release granules. The d r u g  was embedded 
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1656 LIU, FARBER, AND CHIEN 

OSMOTIC PRESSURE IN DISSOLUTION MEDIA (atm) 

Figure 10: E f f e c t  o f  osmotic pressure i n  the d i s s o l u t i o n  media 

on the  r a t e  o f  re lease o f  phenylpropanolamine from 

Acutr im tab le ts .  

i n  the  coat ing  l a y e r  surrounding the nonpare i l  seeds w i t h  the  

average diameter o f  1.2 f 0.1 mm. It i s  a common p r a c t i c e  t o  

employ one- th i rd  o f  the  granules i n  non-sustained re lease form 

t o  prov ide the  immediate a v a i l a b i l i t y  o f  the  drug, w i t h  the  

remaining two- th i rds o f  the granules being coated t o  d i f f e r e n t  

thicknesses t o  p rov ide  a sustained e f f e c t  over a des i red  per iod.  

The d i s s o l u t i o n  r a t e  i n  the f l u i d  medium can be described by 

Noyes-Whi tney equation: 
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ACUTRIM VS. DEXATRIM 1657 

- dm = KS(Cs-Ct)  
d t  

where dm/dt i s  t h e  r a t e  o f  d i s s o l u t i o n  o f  t h e  d rug  i n  t h e  medium. 

The d i s s o l u t i o n  r a t e  i s  i n f l u e n c e d  by t h e  d i s s o l u t i o n  c o n s t a n t  

(K ) ,  t h e  e f f e c t i v e  s u r f a c e  area ( S ) ,  t h e  s o l u b i l i t y  i n  t h e  

d i s s o l u t i o n  medium ( C s ) ,  and t h e  c o n c e n t r a t i o n  i n  t h e  d i s s o l u t i o n  

medium (C,) a t  t i m e  t. Since C t  0 o r  Cs  >> Ct, so, Eq. 3 can 

be s i m p l i f i e d  t o :  

- dm = KSC, 
d t  (Eq. 4 )  

The r e s u l t s  i n  F i g u r e  11 i n d i c a t e d  t h a t  Dexa t r im  a l s o  r e l e a s e s  

t h e  a c t i v e  i n g r e d i e n t ,  phenylpropanolamine HC1, a t  two stages: 

a f a s t - r e l e a s e  o f  t h e  i n i t i a l  dose and a sus ta ined - re lease  o f  

t h e  maintenance dose. The i n i t i a l  r e l e a s e  p r o f i l e  was found 

i d e n t i c a l  t o  t h a t  f rom A c u t r i m  t a b l e t .  However, t h e  r e l e a s e  

o f  d rug  f rom Dexa t r im  i n  t h e  sus ta ined - re lease  phase ( i . e . ,  f r om 

2 t o  24 h r s )  i s  much more r a p i d  than t h e  r e l e a s e  f rom Acutr im.  

The r e s u l t s  suggested t h a t  100% o f  t h e  t o t a l  l o a d i n g  dose were 

re leased  w i t h i n  7 h r s  f rom Dexatr im as compared t o  16-18 h r s  

f rom Acutr im.  Apparen t l y ,  t h e  r e l e a s e  o f  phenylpropanolamine 

f rom Dexatr im i n  t h e  sus ta ined - re lease  phase i s  n o t  a ze ro -o rde r  

re lease ,  whi 1 e t h e  r e 1  ease o f  d rug  f r o m  A c u t r i m  i s c o n t r o l  1 ed 

by severa l  c o n s t a n t  system parameters, such as Pw, Am, hm and 

SD, u n t i l  t h e  va lue  o f  ( ns - TI ) i s  no l o n g e r  a c o n s t a n t  as due e 

t o  t h e  f a c t  t h a t  t h e  d rug  c o n c e n t r a t i o n  i n s i d e  t h e  A c u t r i m  t a b l e t  
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Figure 11: Comparative 

for  the re  

8 12 16 20 24 

TiME C hours 1 

% loading dose released vs. time prof i les  

ease of phenyl propanolamine from Acutrim 

ui d 

na 1 

( A )  and Dexatrim( I ) in simulated gas t r ic  f 

(SGF) f o r  2 hours and then in simulated i n t e s t  

f lu id  for  the remaining 22 hours. 

f a l l s  below the saturation s o l u b i l i t y  and/or the condition of 

71 >> 7~ can no longer ex is t .  
S e 

CONCLUSION 

The resu l t s  lead us t o  conclude t h a t  the Acutrim t a b l e t  

has provided a be t te r  control over the release of appet i te  
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ACUTRIM VS. DEXATRIM 1659 

suppressant, phenylpropanolamine, from the maintenance dose portion 

than does the Dexatrim capsule. It is also recognized that more 

studies needed to be conducted to substantiate this in-vitro 

observation and also to establish the relationship between drug 

release and gastrointestional absorption. 
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FOOTNOTES 

1. Ciba Consumer Pharmaceuticals, Edison, New Jersey 08837 

2. Thompson Medical Co. Inc., New York, New York 10150 

3. 

4. Perkin-Elmer 559A UV/VIS Spectrophotometer, Perkin-Elmer 

Bellco Glass Inc., Vineland, New Jersey 08360 

Corp., Elmwood Park, New Jersey 07407 
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