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ABSTRACT 

In-vivo e v a l u a t i o n  of f o u r  d i f f e r e n t  t y p e s  of 

a s p i r i n  t a b l e t s  namely e f f e r v e s c e n t ,  s o l u b l e , b u f f e r e d  

and aluminium d e r i v a t i v e  of a s p i r i n  w a s  a s s e s s e d  i n  

s i x  h e a l t h y  s u b j e c t s .  The b i o a v a i l a b i l i t y  pa rame te r s  

of t h e  s t u d i e d  a s p i r i n  types  were c a l c u l a t e d .  Efter- 

vescent  a s p i r i n  showed t h e  b e s t  r e s u l t s ,  w h i l e  buffe-  

r e d  a s p i r i n  showed t he worst .  

The pharmacokinet ic  parameters  of t h e  s i x  s u b j e c t s  

f o r  t h e  d i f f e r e n t  t ypes  of a s p i r i n  t a b l e t s  were a l s o  

computed. Out of a l l  t h e  d i f f e r e n t  t y p e s  of a s p i r i n  

t a b l e t s  s t u d i e d ,  e f f e r v e s c e n t  a s p i r i n  e x h i b i t e d  t h e  

h i g h e s t  a b s o r p t i o n  r a t e  c o n s t a n t ,  w h i l e  aluminium 

d e r i v a t i v e  of a s p i r i n  showed t h e  lowes t  a b s o r p t i o n  

r a t e  c o n s t a n t .  Sex was found t o  g r e a t l y  a f fec t  t h e  

To whom i n q u i r i e s  shou ld  be d i r e c t e d .  
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448 GADALLA, ISMAIL, AND EL-HAMEED 

a b s o r p t i o n  of a s p i r i n  f rom t h e  d i f f e r e n t  t ypes  of 

t ab l e t s  s t u d i e d ,  where i n  a l l  cases male s u b j e c t s  gave 

h i g h e r  a b s o r p t i o n  r a t e  c o a s t a n t s  and g r e a t e r  b ioava i -  

l a b i l i t y  parameters  t h a n  females .  

INTRODUCTION 

A s p i r i n  is t h e  most f r e q u e n t l y  used  nonprescr ip-  

t i o n  a n a l g e s i c ,  and s e l e c t i o n  of an a s p i r i n  p roduc t  

s h o u l d  b e  based on f o r m u l a t i o n  p r e f e r e n c e  and proven 

e f f i c a c y  (16). Although uncoated conven t iona l  a s p i r i n  

p r e p a r a t i o n s  are inexpens ive  and r e l a t i v e l y  well abso- 

rbed ,  t h e i r  u a e f u l n e s s  may o c c a s i o n a l l y  be l i m i t e d  by 

t h e  development of  gas t r ic  i r r i a t i o n .  This  i r r i t a t i o n  

may occur  a f t e r  ch ron ic  a d m i n i s t r a t i o n  of large doses  

or a c u t e  i n t e r m i t t a n t  a d m i n i s t r a t i o n  of s m a l l e r  doses .  

To reduce such gastr ic  i r r i t a t i o n ,  a s p i r i n  cou ld  be  

admin i s t e red  i n  t h e  form of aqueous s o l u t i o n  ( e f f e r v e -  

s c e n t  o r  s o l u b l e  t a b l e t s ) ,  b u f f e r e d  t a b l e t s  and  i ts  

aluminium d e r i v a t i v e .  

Although b i o a v a i l a b i l i t y  s t u d i e s  have been condu- 

c t e d  on many dosage forms of a s p i r i n  (4,11), non of 

t h e s e  s t u d i e s  were concerned wi th  t h e  b i o a v a i l a b i l i t y  

e v a l u a t i o n  of t h e  d i f f e r e n t  t ypes  of a s p i r i n  t a b l e t s .  

Therefore ,  b i o a v a i l a b i l i t y  e v a l u a t i o n  of t h e  d i f f e r e n t  

t y p e s  of a s p i r i n  t a b l e t s  seems t o  be of g r e a t  

importance.  
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IN-VIVO EVALUATION OF ASPIRIN TABLETS 44 9 

I n  t h e  p r e s e n t  s t u d y ,  in-vivo e v a l u a t i o n  of s e l e -  

c ted ba tches  of f o u r  d i f f e r e n t  t ypes  of commercial 

b rands  of a s p i r i n  t a b l e t s  marketed i n  Egypt w a s  per -  

formed. 

M a t e r i a l s  

A s i n g l e  b a t c h  of f o u r  brands of  d i f f e r e n t  t y p e s  

of a s p i r i n  t a b l e t s  were used i n  t h i s  study. The b a t c h  

numbers of t h e  s t u d i e d  brands a r e  l i s t e d  below: 

Brand H (Trade name: Alexoprine f o r t e ,  300 mg alumFnF- 

urn a c e t y l s a l i c y l a t e ,  manufactured by Alexandr ia  Co. 

f o r  Pharmaceut ica l  and Chemical I n d . ,  Alexandria ,Batch 

No. 604041); Brand I (Trade name: A l k a s p i r i n ,  300 mg 

a s p i r i n ,  bu f fe red  a s p i r i n  t a b l e t ,  manufactured by 

Kahi ra  Pha rmaceu t i ca l  & Chemical Ind.  Co., Cairo,Eggpt ,  

Batch  No. 2723);  Brand J (Trade name: E f f e r v e s c e n t  

Aspo-Cid, 500 mg a s p i r i n ,  manufactured by Chemical 

I n d u s t r i e s  Development, Giza,  Egyp t ,  Batch No.482133); 

and Brand K (Trade name: D i s p i r i n ,  300 mg a s p i r i n ,  

so lub le  a s p i r i n ,  manufactured by R e c k i t t  & Colman 

(Overseas) ,  Ltd. R e c k i t t ' s  ( I r e l a n d )  Ltd. ,  B l u e b e l l ,  

Dubl in  12 ,  Batch  No. B01347). 

Hydrochlor ic  acid 32% (E.Merck, Darmstadt, West Germany) ; 

chloroform ( A n a l y t i c a l  r e a g e n t ,  M a l l i n c r o d t  I n c . ,  St .  

Louis ,  Missour i ,  U.S.A); F e r r i c  ammonium s u l p h a t e  (E. 

Merck, Darmstadt, West Germany), and sodium s a l i c y l a t e  
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4 50 GADALLA, ISMAIL, AND EL-HAMEED 

Table 1- General C h a r a c t e r i s t i c s  of  Subjects. 

M.E M 65 26 178 

M. S M a4 28 185 

M.H M 78 26 178 

A . A  F 57 26 160 

M.R F 68 26 160 

R.K F 67 26 157 

(Bayer, Leverkusen, West Germany) were a l s o  ueed i n  

t h i s  s tudy .  

Apparatus 

Cen t r i fuge  (Rokusan E a s i n k i  Co., Ltd. ,  Tokyo, 

Japan), Mechanical Shaker  ( F i s h e r ,  U.S.A), Screw t o p  

Pyrex c u l t u r e  tubes  ( F i s h e r  No. 14-93211, 125 x 16 mm, 

16 ml size), and Unicam SP 1800 Spectrophotometer  were 

used  i n  t h i s  s tudy .  

B i o a v a i l a b i l i t y  study 

S i x  hea l thy  male and female s u b j e c t s  had no h i s -  

t o r y  of G I ,  l i v e r  or kidney d i e e a s e  were s h a r e d  i n  
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IN-VIVO EVALUATION OF ASPIRIN TABLETS 451 

t h i s  s tudy .  The i r  g e n e r a l  c h a r a c t e r i s t i c s  a r e  shown 

i n  Table 1. 

Each v o l u n t e e r  was i n s t r u c t e d  t o  a b s t a i n  f rom a l l  med- 

i c a t i o n ,  a l c o h o l  and beverage o r  foods  t h a t  m i g h t  

i n t e r f e r e  w i t h  t h e  drug f o r  one week b e f o r e  each admi- 

n i s t r a t i o n  and a l s o  d u r i n g  t h e  day of experiment.  

Fol lowing an  ove rn igh t  f a s t ,  each s u b j e c t  was 

i n s t r u c t e d  t o  vo id  h i s  b l adde r  and i n g e s t  250 m l  of 

water .  In 1 h r ,  t h e  0-hr u r i n e  sample waa t a k e n  as 

c o n t r o l ,  and 600 mg of a s p i r i n  was i n g e s t e d  w i t h  250ml 

of water .  The e f f e r v e s c e n t  and s o l u b l e  t ab le t s  were 

dissolved in 150 ml 02 water 3 minutes  p r i o r  t o  dos- 

ing, and then  t h e  mix tu re  was swallowed. The g l a s s  

w a s  r i n s e d  wi th  100 ml of wa te r  and t h i s  r i n s e d  so lu -  

t i o n  w a s  then  swallowed. No f o o d s  o r  l i q u i d s  o t h e r  

than wa te r  were p e r m i t t e d  f o r  4 hours  following inges- 

t i o n  of the  dose.  Cumulative u r i n e  samples were t a k e n  

a t  0,0.5,1,1.5,2,9,4,6,8,10,12 and 24 h r .  The volume 

and pH of  t he  c o l l e c t e d  u r i n e  samples were measured a t  

each c o l l e c t i o n  t ime and samples were r e f r i g e r a t e d  

immediately.  Each s u b j e c t  was i n s t r u c t e d  t o  d r i n k  250 

ml of wa te r  a f t e r  each  u r i n e  c o l l e c t i o n  f o r  t h e  f irst  

3 h r ,  and a s imple  uniform meal w a s  s e r v e d  a f t e r  t h e  

4-hr sample. 

The d i f f e r e n t  t y p e s  of a s p i r i n  t a b l e t s  were g iven  t o  
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452 GADALLA, ISMAIL, AND EL-HAMEED 

each s u b j e c t  us ing  a random crossover  design wi th  7 

days between adminis t ra t ion .  

Urine a n a l y s i s  

The t o t a l  amount of s a l i c y l a t e  i n  t h e  u r i n e  samp- 

les was measured us ing  the  procedure of Chiou and 

Onemelukwa (2) .  

was added t o  3 ml of u r i n e  samples i n  a screw-top 

pyrex c u l t u r e  tube.  Af t e r  s e a l i n g  the tubes with p la -  

s t i c  caps,  they were incubated i n  an  oven a t  1 0 0 ° C  f o r  

1'7 hr .  After  cool ing  t o  room temperature,  0.5 ml of 

approximately 5 N  hydrochlor ic  a c i d  (prepared by d i lu -  

t i o n  of concent ra ted  hydrochlor ic  a c i d  with an equal  

volume of d i s t i l l e d  water) and 6 m l  of chloroform were 

added. The tubes were shaken for 10 minutes and cen- 

t r i f u g e d  f o r  5 minutes. Following c e n t r i f u g a t i o n ,  3ml 

of the  chloroform l a y e r  was then accu ra t e ly  t r a n s f e r e d  

t o  another  screw-top pyrex c u l t u r e  tube. S ix  m i l l i l i -  

t e r s  of our  proposed reagent  (6), without  mercuric 

c h l o r i d e  w a s  added. The tubes were shaken for 10 min- 

u t e s  and cent r i fuged .  Af t e r  c e n t r i f u g a t i o n ,  t h e  abso- 

rbance of t he  upper aqueous l a y e r  w a s  measured a t  54.0 

nm using SP 1800 spectrophotometer.  

Concentrated hydrochlor ic  acid (2 ml) 

The concent ra t ion  of s a l i c y l a t e  in the u r i n e  sam- 

p l e  was determined from a s t anda rd  curve prepared by 

measuring the absorbance of sodium s a l i c y l a t e  s o l u t i o n s  
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of known c o n c e n t r a t i o n s  a f t e r  s u b j e c t i n g  them t o  t h e  

d e s c r i b e d  procedure.  Each u r i n e  sample was ana lyzed  

in d u p l i c a t e ,  and t h e  average v a l u e  was used  t o  calcu- 

l a t e  t he  amount of t o t a l  s a l i c y l a t e  e x c r e t e d  d u r i n g  

each c o l l e c t i o n  i n t e r v a l .  Urine b l anks ,  u r i n e  s t anda -  

rds s p i k e d  w i t h  known amounts of sodium s a l i c y l a t e  and 

aqueous sodium s a l i c y l a t e  s t a n d a r d  s o l u t i o n s  were 

a s sayed  w i t h  each ba tch  of t h e  v o l u n t e e r ' s  u r i n e  samp- 

l e s  as a q u a l i t y  c o n t r o l  check. 

Pharmacokinet ic  a n a l y s i s  

The pharmacokinet ic  parameters  de te rmined  i n  t h i s  

s t u d y  were overall e l i m i n a t i o n  ra te  c o n s t a n t , b i o l o g i -  

ca l  h a l f - l i f e  of e l i m i n a t i o n ,  a b s o r p t i o n  r a t e  c o n s t a n t  

and b i o l o g i c a l  h a l f - l i f e  of  abso rp t ion .  

The o v e r a l l  e l i m i n a t i o n  r a t e  c o n s t a n t  w a s  de te rmined  

by t h e  ARE (amount of d rug  remaining t o  be e x c r e t e d )  

method. The l as t  few ( t e r m i n a l )  p o i n t s  of cumula t ive  

amounts of drug  e x c r e t e d ,  were s u b s t r a c t e d  f rom t h e  

t o t a l  amount e x c r e t e d  and a r e  p l o t t e d  on a semi-log 

p a p e r  v e r s u s  t ime. 'l'he s l o p e  o f  t h e  curve  gave t h e  

o v e r a l l  e l i m i n a t i o n  r a t e  cons t an t  (Kel). 

Methods f o r  t h e  c a l c u l a t i o n  of  a b s o r p t i o n  r a t e s  

from blood o r  u r i n e  data a r e  w e l l  e s t a b l i s h e d  (13). 

However, t h e s e  o l d e r  methoda, have been l a r g e l y  supp- 

l a n t e d  by a s i m p l i f i e d  approach, which allows t h e  
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454 GADALLA , I S M A I L ,  AND EL-HAMEED 

c a l c u l a t i o n  of pe rcen tage  absorbed (of t h a t  amount 

e v e n t u a l l y  absorbed  v e r s u s  t ime v a l u e s  wi thou t  r equ i -  

r i n g  knowledge of t h e  va lue  of t h e  apparent  volume of 

d i s t r i b u t i o n  o r  t h e  fraction of drug  e x c r e t e d  unchan- 

ged (17). The e q u a t i o n  developed by Nelson (a), t o  

c a l c u l a t e  a b s o r p t i o n  r a t e  from t h e  measurement of 

u r i n a r y  e x c r e t i o n  

dA 1 
d t  f 

1 
(- - = -  

'e 1 

of t h e  absorbed drug is 

) ..... Eq. 1 dAe 
dt2 d t  

+ -  d2 Ae 

where f i s  t h e  f r a c t i o n  of t h e  amount absorbed,dAe/dt 

is t h e  e x c r e t i o n  r a t e  and d Ae/dt i s  t h e  d e r i v a t i v e  

of t h e  e x c r e t i o n  r a t e .  

Equat ion  1 may be i n t e g r a t e d  between t h e  l i m i t s  of 

t= 0 and t= T t o  o b t a i n  

2 2 

where Ae is  t h e  cumula t ive  amount e x c r e t e d  in t h e  u r i n e  

t o  time T, i . e . ,  upon m u l t i p l i c a t i o n  of t he  e x c r e t i o n  

r a t e ,  dAe/dt, f o r  each sampling p e r i o d  by t h e  r e c i p r o -  

c a l  v a l u e  of t h e  e l i m i n a t i o n  r a t e  c o n s t a n t ,  Kelt and 

adding t o  t h e  cumula t ive  amount e x c r e t e d ,  Ae, up t o  

t h a t  sampling time one o b t a i n e  t h e  amount of d r u g  abso- 

r b e d  up t o  t h a t  t ime A (f). 

As sgon as a l l  of t h e  d r u g  is absorbed,  s u c c e s s i v e  

valuerr w i l l  s t a y  more o r  l e s s  c o n s t a n t .  The average  of 

t h e  asymptot ic  values g i v e s  t h e  t o t a l  amount absorbed  
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455 I N - V I V O  E V A L U A T I O N  OF A S P I R I N  T A B L E T S  

AT ( f )  As. 

sampling t ime i s  c a l c u l a t e d  acco rd ing  t o  t h e  f o l l o w i n g  

e qua t i o n 

Per c e n t  drug absorbed up t o  a p a r t i c u l a r  

AT ( f )  
P e r  c e n t  of Drug Absorbed= AT As x 100 ... Eq. 3 

however, i t  shou ld  be p o i n t e d  ou t  t h a t  p e r  cen t  of drug  

absorbed  i s  not  t h a t  percentage  of drug absorbed  f rom 

a g iven  amount of drug, b u t  t h e  pe rcen tage  of drug  

absorbed of t h e  amount of drug u l t i m a t e l y  absorbed. 

The s l o p e  of a p l o t  of l o g  ( 1 - ) v e r s u s  

time e q u a l  t o  t h e  a b s o r p t i o n  r a t e  c o n s t a n t ,  Ka. 

AT C f )  

A T ( f )  As 

The p h y s i o l o g i c a l  a v a i l a b i l i t y  of a s p i r i n  f rom a 

p a r t i c u l a r  f o r m u l a t i o n  can be c a l c u l a t e d  by comparing 

t h e  " t o t a l  s a l i c y l a t e "  recovered  i n  t h e  u r i n e  a f t e r  

a d m i n i s t r a t i o n  of t h e  t e s t e d  t a b l e t s  (Tsl)  w i t h  t h a t  

r ecove red  a f t e r  an e q u i v a l e n t  dose of a s p i r i n  adminis- 

t e r e d  i n  aqueous s o l u t i o n  (Ts2) 

% b i o a v a i l a b i l i t y  = - x 100 ..... Eq. 4 
Ts2 

RESULTS AND DISCUSSION 

In t h i s  paper ,  b i o a v a i l a b i l i t y  s tudy  was c a r r i e d  

ou t  on f o u r  s e l e c t e d  ba tches  f rom t h e  d i f f e r e n t  f o u r  

types  of commercial b rands  of a s p i r i n  t a b l e t s  previou-  

sly s t u d i e d  (7) .  The cho ice  of t hese  ba t ches  was based  

on t h e i r  i n - v i t r o  p r o p e r t i e s .  
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4 56 GADALLA, ISMAIL, AND EL-HAMEED 

The s e l e c t e d  ba tches  showed t h e  h ighes t  d i s s o l u t i o n  

p r o f i l e  comparing t o  the  o t h e r  ba tches  of t h e  same bra- 

nds and a l s o  gave t h e  b e s t  r e s u l t s  for t h e  o t h e r  offi- 

c i a l  and non o f f i c i a l  t e s t s  involved  i n  t h e  i n - v i t r o  

e v a l u a t i o n  of t hese  t a b l e t s .  

The cumulative mg of s a l i c y l a t e  e x c r e t e d  a f t e r  24 

hours ,  t he  u r ina ry  peak h e i g h t  (mg/hr), the  time t o  

r each  t h a t  peak ( h r )  and t h e  p e r  c e n t  b i o a v a i l a b i l i t g  

were used  as the  b i o a v a i l a b i l i t g  parameters  t o  evalu- 

a t e  and compare between these  s t u d i e d  brands of 

a s p i r i n  t a b l e t s .  

It is w e l l  deccumented t h a t  t h e  cumulat ive u r in -  

a r y  e x c r e t i o n  data d e s c r i b e  the  e x t e n t  of b ioava i l a -  

b i l i t g  of drugs (15). 

The cumulative mg s a l i c y l a t e  e x c r e t e d  a f t e r  24 hours 

f o r  t h e  t e s t e d  types  a r e  p re sen ted  i n  Table 2 and the  

average cumulative amounts e x c r e t e d  of t he  s i x  subje-  

c t s  for each brand a r e  shown g r a p h i c a l l y  i n  f i g u r e  1. 

The r e s u l t s  showed t h a t  t h e  cumulat ive mg s a l i c y l a t e  

exc re t ed  after 24 h r  for a l l  the  t e s t e d  types  ranged 

from 350.72 - 512.00 with  an  average va lue  of 433.47. 

The d i f f e r e n t  t ypes  of a s p i r i n  t a b l e t s  gave a d i f f e -  

r e n t  cumulative amounts exc re t ed  i n  the  fo l lowing  

descending order J - H - K - I. Out of a l l  t h e  s t u -  

d i e d  types ,  type J showed the h i g h e s t  cumulat ive 
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GADALLA, ISMAIL, AND EL-HAMEED 

FIGURE I. Average cumulative apparent  s a l i c y l a t e  exc re t ed  
following o r a l  a d m i n i s t r a t i o n  of 4 t y p e s  of 
a s p i r i n  t a b l e t s  t o  6 s u b j e c t s .  
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amount exc re t ed ,  i . e . ,  t h e  g r e a t e s t  e x t e n t  of b ioava i -  

l a b i l i t y ,  whi le  type  I showed the  lowes t  cumulat ive 

amount e x c r e t e d ,  i . e . ,  t h e  lowest  e x t e n t  of b i o a v a i l a -  

b i l i t y .  I n  a d d i t i o n ,  s u b j e c t  M.H. showed t h e  h i g h e s t  

cumula t ive  amount of s a l i c y l a t e  e x c r e t e d ,  wh i l e  sub j -  

e c t  R.K. showed t h e  lowest  cumulat ive amount of 

s a l i c y l a t e  e x c r e t e d  among t h e  s u b j e c t s .  

On u s i n g  t h e  s t u d e n t  t t e s t  t o  compare between t h e  

e x t e n t  of b i o a v a i l a b i l i t y  of t h e  d i f f e r e n t  t ypes  of 

a s p i r i n  t a b l e t s  w i t h  t h a t  of t h e  b e s t  b i o a v a i l a b l e  con- 

v e n t i o n a l  a s p i r i n  t a b l e t s  i n  a p rev ious  s t u d y  (6), no 

s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  e x t e n t  of b i o a v a i l a b i -  

l i t g  as judged f r o m  u r i n a r y  recovery  of t o t a l  s a l i cy -  

l a t e  were observed. Th i s  r e s u l t  was i n  a good accorda- 

nce w i t h  some r e p o r t e d  r e s u l t s  ( 3 , 5 ) .  

The peak h e i g h t  of t h e  u r i n a r y  e x c r e t i o n  r a t e  cur-  

ve ,  as w e l l  as the  time t o  r each  t h e  peak,  cou ld  be 

used  as s u i t a b l e  parameters  t o  d e s c r i b e  t h e  r a t e  and  

e x t e n t  of  a s p i r i n  a b s o r p t i o n .  The i n d i v i d u a l  and t h e  

average  data for t h e  peak h e i g h t  and  time necessary  t o  

r e a c h  t h e  peak a r e  summarizes i n  Tables 3 & 4 r e s p e c t i -  

ve ly .  The average u r i n a r y  e x c r e t i o n  r a t e s  of t h e  

t e s t e d  types  a r e  shown g r a p h i c a l l y  i n  Fig.  2. 

The r e s u l t s  i n d i c a t e d  t h a t  t h e  u r i n a r y  peak h e i g h t  f o r  

a l l  t h e  t e s t e d  types  ranged from 39.22 - 61.46 mg/hr 

with a n  average  v a l u e  of 49.23 mg/hr. The s t u d i e d  
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J 

FIGURE 2. Average exc re t ion  r a t e  mg/hr f o r  4 t y p e s  of 
aspirin t a b l e t s .  
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Table 3 .  Urinary Peak Height (mg/hr) Fol lowing Oral 

Administration of Different Types of 

Aspirin Tablets. 

B r a n d s  Subjects 
H I J K Average S.E? 

M.E 

M. S 

M.H 

A e A  

M.R 

R.K 

Average 

S .  E? 

- 

56.12 

32 78 

45 39 
6.65 

47 78 

- 
37 71 
32.18 

39.22 

4.57 

56 45 
65.62 

63.70 

75 43 

58 67 

48 . 90 

61.46 

3.68 

68.05 57.43 5.88 

75.97 58.88 12.30 

64.96 62.08 2.27 

32.03 53.73 21.76 

36.06 47.14 5.95 

27.93 35.45 4.61 

50.83 49.23 4.72 

8.61 

I Standard e r r o r  of the mean. 

types gave peak heights i n  the following order J> K> 

H> I (Table 3 ) .  

hest peak height while subjects R.K. showed the lowest 

one. Out of a l l  the studied types, type J gave the 

highest peak height while type I showed the lowes t  one. 

Table 4 shows that the time taken t o  reach the peak 

urinary concentration of the tes ted  asp i r in  types ran- 

Subject M.H., again showed the hig- 

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

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



462 GADALLA , ISMAIL, AND EL-HAMEED 

Table 4. T i m e  t o  Reach t h e  Urinary gxcre t ion  Peak ( h r )  

After Oral Adminis t ra t ion of D i f f e ren t  Types 

of Asp i r in  Table ts .  

B r a n d s  

H I J K Average S.Ez  
Sub jec t s  

M.E 

M. S 

M.H 

A. A 

M.R 

R . K  

Average 

S . P  

- - 
3.0 3.0 

4.0 4.0 

3.13 3.00 

0.59 0.58 

2.0 2.0 2.00 0.00 

2.0 2.0 1.83 0.17 

1.5 2 .o 2.50 0.76 

1.5 1.5 1.50 0.00 

3.0 3.0 3.00 0.00 

4.0 4.0 4.00 0.00 

2.33 2.42 2.72 0.21 

0.40 0.37 

x Standard e r r o r  of t h e  mean. 

ged from 2.33 - 3.13 hours with an average value of 

2.75 hours. From t he  average va lues  of t he  time t o  

reach  the  peak, t he  t e s t e d  types can be arranged i n  the  

fo l lowing  order8 J >  K > I >  H. 

longer  time of peaking for a l l  the  s t u d i e d  types of 

a s p i r i n  t a b l e t s  among s u b j e c t s .  Out of a l l  t h e  s t u d i e d  

types  of a s p i r i n  t a b l e t s ,  type J showed the  s h o r t e s t  

t i i o . D f  peaking, while  type H showed the longes t  one. 

Subject R.K. showed a 
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Table 5 .  Percent Bioavailability Values for Different 

Types of Aspirin Tablets. 

B r a n d s  

H I J K Avertic;e S.E? 

Subjects 

M.E 

M.S 

M.H 

A .  A 

M.R 

R . K  

Average 

S.  I!? 

- 60.60 

82.13 - 
94.80 - 

- - 
112.40 92.66 

66.27 54.81 

88.90 69.36 

9.77 11.78 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

00.00 

94 58 

95 00 

95 02 

80 99 

81.54 

52 50 
83.27 

6.73 

85.06 

92.38 

96.60 

90 49 

96 -65 

68.39 

85.38 

12.54 

5.33 
1.70 

9.53 
6.48 

10.96 

6.37 

~~ 

I Standard e r r o r  of the mean. 

The bioavailability of the oral dose of the diffe- 

rent types of aspirin tablets was estimated, Table 5 
summarizes the obtained results. The r e s u l t s  indicated 

that physiological availability decreased significantly 

in the order of J, H, K and I. Aqueous solution of 

aspirin (600 mg/25O ml) was used as standard (10% bio- 

availability) for determining the physiological availa- 

bility of the different types of aspirin tablets. 
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It should  be noted t h a t  t h e  average b i o a v a i l a b i l i t y  

parameters  c a l c u l a t e d  i n  t h i s  s tudy  were cons ide rab ly  

lowered by t h e  data from s u b j e c t  R.K. This s u b j e c t  

e x c r e t e d  small amounts of s a l i c g l a t e  a f t e r  the  adminis- 

t r a t i o n  of a l l  types  of a s p i r i n  t a b l e t s  except  type J ,  

i n  t h e  presence  of appa ren t ly  normal r e n a l  f u n c t i o n .  

R e s u l t s  from t h i s  s u b j e c t  i l l u s t r a t e  t h e  importance of 

i n t e r s u b j e c t  v a r i a t i o n  i n  s a l i c y l a t e  abso rp t ion  as 

p r e v i o u s l y  demonstrated ( 6 ) .  

Genera l ly ,  on t h e  basis of t h e  c a l c u l a t e d  bioavai-  

l a b i l i t y  parameters  f o r  t h e  d i f f e r e n t  t ypes  of a s p i r i n  

t a b l e t s  s t u d i e d ,  type J showed t h e  b e s t  r e s u l t s  wh i l e  

type I showed t h e  worst  r e s u l t s ,  1.8.) type J had t h e  

h i g h e s t  va lues  of  t he  cumulative mg s a l i c y l a t e  e x c r e t e d  

a f t e r  24 h r ,  peak he igh t ,  p e r  c e n t  b i o a v a i l a b i l i t y  and 

t h e  s h o r t e s t  t ime of peaking. Type J which gave t h e  

b e s t  r e s u l t s  was an e f f e r v e s c e n t  a s p i r i n  t a b l e t .  

E f fe rvescen t  a s p i r i n  p r e p a r a t i o n s  r e p r e s e n t  an op t ima l  

form of o r a l  dosing,  as t h e  drug is i n g e s t e d  in so lu-  

t i o n .  S e v e r a l  r e p o r t s  (1,5), a l s o  i n d i c a t e d  t h a t  grea- 

ter r a t e s  of a b s o r p t i o n  are seen  after i n g e s t i o n  of an 

e f f e r v e s c e n t  a s p i r i n  s o l u t i o n  compared t o  non e f f  erves-  

cen t  s o l u t i o n s .  The g r e a t e r  a b s o r p t i o n  r a t e  e x h i b i t e d  

by e f f e r v e s c e n t  t a b l e t s  may be due t o  t h a t ,  t h e  t o t a l  

amount of a lka l i  i n  such  p r e p a r a t i o n s  is s u f f e c i e n t  t o  

e f f e c t  a s u b s t a n t i a l  increase i n  g a s t r i c  pH. Asp i r in  
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IN-VIVO EVALUATION OF ASPIRIN TABLETS 465 

is more s o l u b l e  a t  h i g h e r  pH. A t  t h i s  h i g h e r  pH, t h e  

c o n c e n t r a t i o n  of un ion ized  a c e t y l s a l i c y l i c  a c i d  w i l l ,  

however, be dec reased  and for t h i s  r e a s o n  t h e  r a t e  of 

a s p i r i n  a b s o r p t i o n  f rom stomach w i l l  t e n d  t o  be decrea-  

s ed .  This  e f f e c t  may w e l l  be counterba lanced  by r a p i d  

g a s t r i c  emptying and r a p i d  a b s o r p t i o n  of t h e  drug from 

i n t e s t i n e .  

Comparing t h e  in-vivo r e s u l t s  o b t a i n e d  from type  I 

i n  t h i s  s t u d y  w i t h  i ts  i n - v i t r o  p r o p e r t i e s  p r e v i o u s l y  

o b t a i n e d  (7), a good c o r r e l a t i o n  seems t o  be ex is t .Type  

I showed a poor  d i s s o l u t i o n  p r o f i l e ,  a prolonged dis in -  

t e g r a t i o n  t ime and a low t ab l e t  c o n t e n t ,  t h e s e  were 

r e f l e c t e d  by i ts  low b i o a v a i l a b i l i t y  parameters .  The 

type  and c o n c e n t r a t i o n  of b u f f e r i n g  agent  u sed  i n  t h i s  

b u f r e r e d  a s p i r i n  may be t h e  reason f o r  i t s  poor  d i s so -  

l u t i o n  r a t e  and in-vivo performance. 

I n  o r d e r  t o  make t h i s  in-vivo e v a l u a t i o n  of t h e  

d i f f e r e n t  t ypes  of a s p i r i n  t a b l e t s  of more b i o l o g i c a l  

s i g n i f i c a n c e ,  some pharmacokine t i c  pa rame te r s  were 

computed. These parameters  were computed f o r  each  

b rand  and each s u b j e c t ,  assuming f i r s t - o r d e r  e l imina-  

t i o n  f rom a s i n g l e  compartment (11). 

The v a l u e s  of e l i m i n a t i o n  r a t e  c o n s t a n t  and e l i m i n a t i o n  

h a l f - l i f e  a r e  shown i n  Table 6 .  The h a l f - l i f e  f o r  a l l  

t h e  t e s t e d  types of a s p i r i n  t a b l e t s  w a s  found  t o  be 
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ranged  from 2.77 - 3.43 h r  wi th  an average v a l u e  of 

2.98 h r ,  which corresponded t o  an  e l i m i n a t i o n  r a t e  con- 

s t a n t  of 0.231 hr-’. 

dance w i t h  t h a t  r e p o r t e d  by Levy (10) and Cumming and 

M a r t i n  (4).  The d i f f e r e n t  t ypes  of a sp i r in  t a b l e t s  

s t u d i e d  showed c l o s e  v a l u e s  of e l i m i n a t i o n  h a l f - l i f e .  

Also  a l l  t h e  s u b j e c t s  s h a r e d  i n  t h i s  s tudy  showed a 

v e r y  c l o s e  va lues  of e l i m i n a t i o n  half-life. 

This r e s u l t  w a s  i n  a good accor- 

The values of a b s o r p t i o n  r a t e  cons t an t  and t h e  

a b s o r p t i o n  h a l f - l i f e  a r e  shown i n  Table ‘1. The r a t e  

c o n s t a n t  f o r  a b s o r p t i o n  ranged from 0.284 - 0.539 hr-’, 

w i t h  a n  average va lue  of 0.431 h r - l  which cor respond t o  

a h a l f - l i f e  of 1.61 h r .  

Out of a l l  t h e  s t u d i e d  types ,  type  J showed t h e  

h i g h e s t  a b s o r p t i o n  r a t e .  Th i s  proved t h a t  e f f e r v e s c e n t  

a s p i r i n  t a b l e t s  had t h e  h ighes t  r a t e  and e x t e n t  of abs- 

o r p t i o n  comparing t o  the a l l  t y p e s  of a s p i r i n  used  i n  

t h i s  s tudy .  On t h e  o t h e r  hand, type  H showed t h e  low- 

e s t  a b s o r p t i o n  r a t e  c o n s t a u t  among t h e  d i f f e r e n t  stud- 

i e d  types .  This  r e s u l t  was i n  a good accordance w i t h  

t h a t  r e p o r t e d  by Levy and S h a l i  (9). This  r e s u l t  w a s  

also suppor t ed  by t h e  d i s s o l u t i o n  r a t e  resu l t s  of type 

H (7) which showed t h a t  a s p i r i n  of a l e x o p r i n  d i s s o l v e d  

a p p r e c i a b l y  more s lowly  i n  acid s o l u t i o n  t h a n  a s p i r i n  

and t h u s  wouPd be expec ted  t o  d i s s o l v e  l e s s  r e a d i l y  i n  
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Table  8, Average B i o a v a i l a b i l i t y  and F'hormacokinctic 

Parameters  Obtained Froin Lhc dale  a i d  

Female S u b j e c t s .  

P a r a m e t e r s  Males Fe ma1 e s 

Cumulative % e x c r e t e d  
a f t e r  24 h r  

Pcak he i c h  t (ing/hr) 

T i m e  of peaking  (hr) 

% a v a i l a b i l i t y  

Absorp t ion  r a t e  
constant ( h r - l )  

Half- l i fe  of a b s o r p t i o n ( h r )  

E l i m i n a t i o n  r a t e  
consbant ( h r - l )  

Half-l ife of  c l i m i r i a t i o n ( h r )  

81.81 

59.46 

2.11 

91 35 

0 507 

1.37 

0.220 

3.20 

67.86 

45.44 

2.83 

85 17 

0.425 

1.73 

0.236 

2.94 

g a s t r i c  f l u i d .  It h a s  been previously r e p o r t e d  that 

t h e  r a t e  of a b s o r p t i o n  of asp ir in  from t h e  g a s t r o i n t e -  

s t i n a l  t ract  was r a t e  l i m i t e d  by i t s  r a t e  of s o l u t i o n  

(8,121 

The e f f e c t  of sex on t h e  b i o a v a i l a b i l i t y  parame- 

t e r s  of t h e  d i f f e r e n t  t y p e s  of a s p i r i n  was shown in 
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Table 8. The r e s u l t s  showed t h a t  male s u b j e c t s  gave 

h i g h e r  cumulat ive p e r  c e n t  s a l i c y l a t e  e x c r e t e d ,  peak 

h e i g h t  and per c e n t  b i o a v a i l a b i l i t y  than females .  The 

e f f e c t  of sex on t h e  a b s o r p t i o n  r a t e  c o n s t a n t  of a s p i -  

r i n  f rom t h e  d i f f e r e n t  t y p e s  of a s p i r i n  t a b l e t s  w a s  

a l s o  s t u d i e d  (Table 8). The r e s u l t s  i l l u s t r a t e d  t h a t  

t he  average  a b s o r p t i o n  r a t e  c o n s t a n t  o b t a i n e d  from t h e  

male s u b j e c t s  (0.507 hr”) w a s  h i g h e r  t h a n  t h a t  

o b t a i n e d  from fema les  (0.425 hr-’). 

Gene ra l ly ,  t h e  average  b i o a v a i l a b i l i t y  and 

pharmacokine t ic  pa rame te r s  f o r  t h e  d i f f e r e n t  t ypes  of 

a s p i r i n  t a b l e t s  are  summarized i n  Table 9. 

1. 

2. 

3.  

4. 

5. 
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