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ABSTRACT 

The e f f e c t  of d i f f e r e n t  t ypes  and c o n c e n t r a t i o n s  

o f  some s u r f a c e  a c t i v e  a g e n t s  a s  we l l  a s  t h e  method 

o f  s u r f a c t a n t  i n c o r p o r a t i o n  on t h e  i n - v i t r o  p r o p e r t i e s  

of a s p i r i n  t a b l e t s  a s  a model f o r  double compressed 

t a b l e t s  was s t u d i e d .  The formula ted  t a b l e t s  were e v a l -  

u a t e d  u s i n g  t h e  U.S.P. o f f i c i a l  t e s t s  and some o t h e r  

s e l e c t e d  n o n - o f f i c i a l  t e s t s .  These t e s t s  i n c l u d e  : 

u n i f o r m i t y  o f  weight ,  u n i f o r m i t y  of  c o n t e n t ,  d i s i n t e -  

g r a t i o n ,  d i s s o l u t i o n ,  ha rdness ,  f r i a b i l i t y  and t h i c k -  

n e s s .  I n c o r p o r a t i o n  o f  a low c o n c e n t r a t i o n  (0.2 % w/w) 

o f  s u r f a c e  a c t i v e  a g e n t s  i n  t h e  f o r m u l a t i o n  of  t a b l e t s  

* To whom i n q u i r i e s  should  be d i r e c t e d .  
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56 6 GADALLA, EL-HAMEED, AND ISMAIL 

dec reased  t h e  d i s i n t e g r a t i o n  time b u t  d i d  no t  a f f e c t  

t h e i r  d i s s o l u t i o n  r a t e .  Higher c o n c e n t r a t i o n s  of  sur f -  

a c e  a c t i v e  a g e n t s  r e t a r d e d  the  d i s s o l u t i o n  of t a b l e t s .  

Non i o n i c  s u r f a c t a n t s  showed h ighe r  r e t a r d i n g  e f f e c t  

t h a n  i o n i c  s u r f a c t a n t s .  Changing t h e  method of  s u r f a c -  

t a n t  i n c o r p o r a t i o n  d i d  no t  g r e a t l y  a f f e c t  t h e  d i s s o l -  

u t i o n  r a t e  o f  t a b l e t s .  

INTRODUCTION 

Numerous s t u d i e s  have been performed t o  determine 

t h e  e f f e c t  of s u r f a c t a n t s  on drug d i s s o l u t i o n  and abs-  

o r p t i o n .  The i n c o r p o r a t i o n  of s u r f a c t a n t s  i n  t a b l e t s  

was r epor t ed  t o  improve d i s i n t e g r a t i o n  (1). 

The i n c o r p o r a t i o n  of s u r f a c t a n t s  i n  t a b l e t s  prepared  

by d i r e c t  g r a n u l a t i o n  was found t o  reduce t h e i r  d i s i n -  

t e g r a t i o n  time and i n c r e a s e  t h e i r  d i s s o l u t i o n  r a t e  (2). 

The e f f e c t  of docusa te  sodium a s  a c l i n i c a l l y  used 

s u r f a c  t a n t  on t h e  r e l e a s e  o f  chlorpheniramine maleate  

f rom a c o n t r o l l e d - r e l e a s e  dosage f o r m  w a s  s t u d i e d  ( 3 ) .  

I n  t h i s  paper ,  t h e  e f f e c t  o f  some commonly used 

s u r f a c t a n t s  i n  t a b l e t  fo rmula t ion ,  namely Tween 20, 

B r i j  35,  Aerosol  O T  and Sodium l a u r y l  s u l p h a t e  on t h e  

i n - v i t r o  p r o p e r t i e s  of  a s p i r i n  t a b l e t s  as a model f o r  

double  compressed t a b l e t s  was s tud ied .  
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EFFECT OF SOME SURFACTANTS 56 7 

I n  a d d i t i o n ,  t h e  e f f e c t  of  changing t h e  method of  

s u r f a c t a n t  i n c o r p o r a t i o n  on t h e  p r o p e r t i e s  o f  t hese  

t a b l e t s  was a l s o  s tud ied .  

EXPERIMENTAL 

M a t e r i a  1s 

A s p i r i n  powder ( V e b  Dutcher,  through Al-Goumhoria 

Co. f o r  Trading Medicines,  Chemicals & Medical Applia- 

n c e s ) ,  Lactose (El-Nasr Pharmaceut ical  Chemicals Co,, 

Abu Zaaba l ) ,  Maize s t a r c h  (Alexandria  Company f o r  Pha- 

r m a c e u t i c a l  and Chemical I n d u s t r i e s ) ,  Ta lc  (Al-Goumho- 

r i a  f o r  Trading Medicines,  Chemicals & Medical Applia-  

n c e s ) ,  Sodium l a u r y l  s u l p h a t e  (Cambrian Chemicals, 

Beddington) ,  B r i j  3 5 ,  Tween 20 ( A t l a s  Chemicals Indus- 

t r i e s  Inc. ,  Wilmington, Del.) , Dioc ty l  sodium sulpho-  

s u c c i n a t e  (Alexandria  Company f o r  Pharmaceut ical  and 

Chemical I n d u s t r i e s ) ,  Hydrochlor ic  a c i d  32 % ( E .  Merck, 

Darmstadt ,  W. Germany), Chloroform ( A n a l y t i c a l  r e a g e n t ,  

Ma l l inck rod t  Inc. ,  S t .  Louis ,  Missour i ,  U . S . A . )  and 

Absolu te  e t h a n o l  (Riedel-De Haen A G ,  Seelze-Hannover) 

were used i n  t h i s  s tudy.  

Apparatus  

Korsch s i n g l e  punch t a b l e t  machine, type EKO, 

Erweka, W.  Germany, w i t h  12 mm f l a t  punch f o r  t h e  s l u g s  
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56 8 GADALLA, EL-HAMEED, AND ISMAIL 

and  9 mm s l i g h t l y  concave punch f o r  t a b l e t s ;  Dry gran- 

u l a t o r ,  type T G 2 ,  Erweka, W. Germany; Erweka d i s i n t e g -  

r a t i o n  appa ra tus ,  type ZT4, W. Germany; Erweka ha rdness  

a p p a r a t u s ,  type TB24, W. Germany; Roche f r i a b i l a t o r ,  

England; Unicam SP 1800 U.V. Spectrophotometer  and 

Basket rack  assembly d i s s o l u t i o n  appa ra tus  were emplo- 

yed. 

Methods 

P r e p a r a t i o n  o f  t a b l e t s  

The d i f f e r e n t  formulae of  t a b l e t s  each c o n t a i n i n g  

300 mg of a s p i r i n  a r e  p re sen ted  i n  Table 1. A l l  t a b l e t  

i n g r e d i e n t s  were passed through 0.5 mrn s i e v e  opening 

b e f o r e  use.  The a c t i v e  i n g r e d i e n t  was then  mixed t h o r -  

oughly with h a l f  t h e  amounts of  bo th  d i s i n t e g r a n t  and 

l u b r i c a n t  i n  an ascending technique u s i n g  a p o r c e l i n  

mor ta r .  For some formulae (Formulae 5 - 151, a o l u t i o n s  

o f  s u r f a c e  a c t i v e  agen t s  i n  t h e  l e a s t  amount of  s u i t a -  

b l e  s o l v e n t  were sprayed on t h e  s u r f a c e  of powder. 

S o l v e n t s  were removed by d ry ing  i n  a n  oven a t  48  C f o r  
0 

2 4  hr .  The mixture  was compressed i n t o  f l a t  s u r f a c e  

t a b l e t s  ( s l u g s ) .  The prepared  s l u g s  were crushed u s i n g  

a d ry  g ranu la to r .  The obta ined  g ranu les  were passed 

through 0.8 rnm s i e v e  opening and r e t a i n e d  on 0.63 mm 

s i e v e  opening. The r e s t  of d i s i n t e g r a n t  and l u b r i c a n t  
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570 GADALLA, EL-HAMEED, AND ISMAIL 

were added on the retained granules, thoroughly mixed 

and compressed into tablets. 

For other formulae (Formulae 1 - 4), solutions of the 
same surfactants were sprayed on the surface of granu- 

les before compression and solvents were removed by 

drying in an oven at 48 C for 24 hr. 

Solvents used were chloroform for dioctyl sodium sul- 

pho succinate (Aerosol OT), 25 %I ethanol for sodium 

lauryl sulphate and absolute ethanol for Tween 20 and 

Brij 3 5 .  

0 

Evaluation of tablets 

Tablets were evaluated by the U.S .P .  XX official 
n 

tests ( 4 )  and some other selected non-official tests. 

These tests include : uniformity of weight, uniformi- 

ty of content, disintegration time, dissolution rate, 

hardness, friability and thickness. 

Dissolution procedure 

all dissolution studies were carried out using 

the basket rack assembly at 3 7 O  2 O.g°C in 900 ml 0.1 

N HC1. At zero time, one tablet was placed in the 

basket and the apparatus was operated. At various 

time intervals, 10 ml samples were withdrawn using a 

glass pipette fitted with an adaptor containing 
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EFFECT OF SOME SURFACTANTS 571 

c o t t o n  wool. F r e s h  volume o f  t h e  d i s s o l u t i o n  medium a t  

3 7  - 0 . 5  C w a s  immediately added t o  componsate t h e  O +  
0 

sample withdrawn. A t  l e a s t  t h r e e  d e t e r m i n a t i o n s  o f  

e a c h  formula were performed and t h e  average  r e s u l t  was 

r e  corded. 

Method of  a n a l y s i s  

Samples were assayed  s p e c t r o p h o t o m e t r i c a l l y  a t  278 

n m  a f t e r  s u i t a b l e  d i l u t i o n  wi th  0.1 N HC1.  Measurements 

a t  302 n m  showed n e g l i g i b l e  c o n t r i b u t i o n  f o r  t h e  p r e s e -  

n c e  o f  s a l i c y l i c  a c i d .  

De te rmina t ion  o f  drug  c o n t e n t  

The amount of a c t i v e  i n g r e d i e n t  i n  a s i n g l e  t a b l e t  

was assayed  s p e c t r o p h o t o m e t r i c a l l y  a t  278 nm and t h e  

a v e r a g e  of f i v e  d e t e r m i n a t i o n s  was c a l c u l a t e d .  

RESULTS AND D I S C U S S I O N  

S u r f a c t a n t s  a r e  commonly used i n  t a b l e t  f o r m u l a t i -  

ons .  The e f f e c t  of  two non i o n i c  s u r f a c e  a c t i v e  a g e n t s  

namely, Tween 20 and B r i j  3 5  and two a n i o n i c  s u r f a c e  

a c t i v e  a g e n t s  namely, Aerosol  O T  and sodium l a u r y l  

s u l p h a t e  on t h e  i n - v i t r o  p r o p e r t i e s  of  a s p i r i n  t a b l e t s  

a s  a model f o r  double  compressed t a b l e t s  was i n v e s t i g -  

a t e d .  
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572 GADALLA, EL-HAMEED, AND ISMAIL 

The r e s u l t s  o f  t e s t s  of  t he  un i fo rmi ty  of  weight 

o f  t he  d i f f e r e n t  formulae o f  a s p i r i n  t a b l e t s  a r e  shown 

i n  Fig.  1. The weight o f  t a b l e t s  was r e p r e s e n t e d  by a 

b a r  i n d i c a t i n g  a t  i t s  ends t h e  lower and upper  v a l u e s  

o f  t he  t a b l e t s  weights.  Also ,  t h e  d o t t e d  l i n e s  expres -  

s e d  t h e  c a l c u l a t e d  upper and lower l i m i t s  of  v a r i a t i o n  

f o r  each formula o f  t a b l e t s  accord ing  t o  t h e  U.S.P. XX 

( 4 ) .  Examination o f  t h e  d a t a  i n d i c a t e d  t h a t  a l l  t he  

p repa red  formulae passed t h e  U . S . P .  t e s t  f o r  weight 

un i fo rmi ty .  A l l  t h e  prepared  formulae showed a minimum 

v a r i a t i o n  i n  the  weights  of  t h e i r  t a b l e t s .  These r e s u -  

l t s  were r e f l e c t e d  by t h e  minimum v a l u e s  o f  t h e i r  s ta -  

ndard d e v i a t i o n s  o f  weight un i fo rmi ty  (Table  2 ) .  The 

r e s u l t s  i n d i c a t e d  t h a t  n e i t h e r  t h e  type  nor t h e  method 

o f  i n c o r p o r a t i o n  o f  s u r f a c t a n t s  a f f e c t  t h e  un i fo rmi ty  

o f  weight o f  double compressed t a b l e t s .  

The pe rcen t  v a r i a t i o n  i n  t h i c k n e s s  of  t h e  d i f f e r e -  

n t  formulae of  a s p i r i n  t a b l e t s  a r e  shown i n  Table 3 .  

The r e s u l t s  showed t h a t  a l l  t h e  prepared  formulae met 

t h e  requirement  f o r  t h i c k n e s s  s e t  by King ( 5 ) .  Such 

r e s u l t s  proved t h a t  non of  t he  used s u r f a c t a n t s  a t  

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

f low p r o p e r t i e s  o f  g ranu le s ,  s i n c e  i t  w a s  r e p o r t e d  

t h a t  t h e  changes i n  t a b l e t  t h i ckness  mani fes ted  a 

problem i n  t h e  flow p r o p e r t i e s  o f  g ranu le s  ( 6 ) .  
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EFFECT OF SOME SURFACTANTS 5 7 3  

3601 

1 2 3 4 5 6 7 8 9 10 11 1 2 1 3 1 4  15 
Formulae o f  a s p i r i n  tablets. 

FIGURE 1.  

Uniformity of weight of d i f f e r e n t  formulae of  a s p i r i n  

t a b l e t s .  

--- Upper and lower l i m i t s  f o r  each formula o f  t a b l e t s  

I Weight v a r i a t i o n  f o r  each formula o f  t a b l e t s  

Hardness i s  an  impor tan t  parameter  used t o  d e s c r i b e  

t h e  r e s i s t a n c e  o f  t a b l e t s  t o  ch ipping  o r  b reak ing  d u r i -  

ng handl ing.  The hardness  va lues  o f  t he  d i f f e r e n t  form- 

u l a e  o f  a s p i r i n  t a b l e t s  a r e  shown i n  Table 2 .  The r e su -  

l t s  i n d i c a t e d  t h a t  a l l  t h e  prepared formulae f u l f i l l e d  

t h e  l i m i t  f o r  minimum hardness  va lue  o f  t a b l e t s  s e t  by 
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EFFECT OF SOME SURFACTANTS 575 

Table 3.  % Variation in Thickness of Formulated 

Aspirin Tablets. 

F ormula 96 Variation Standard Deviation 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

1 2  

13 

14  

1 5  

1 . 2 6  

0 . 8 5  

1.05 

1 . 4 7  

1.25 

0 . 4 2  

0 . 8 5  

0 . 8 4  

1 .90 

1 . 0 6  

1 .47  

1 .68  

0 . 4 3  

0 . 8 5  

1 .06  

2 0 . 0 3  

- 0.02  

2 0 . 0 3  

0 . 0 3  

+ 

+ - 0 . 0 3  
+ - 0.01 

- 0 .02  

- 0.02 
0 . 0 5  

- 0 . 0 3  

- 0 . 0 4  

+ 

+ 

+ 

+ 

+ - 0 .05  
+ - 0.01 

+, 0.02 
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576 GADALLA, EL-HAMEED, AND ISMAIL 

King ( 5 ) .  The r e s u l t s  a l s o  i n d i c a t e d  t h a t ,  low concent-  

r a t i o n s  of t h e  s u r f a c t a n t s  used had no e f f e c t  on t h e  

ha rdness  of t a b l e t s  (Formulae 1 - 8 ) .  On t h e  o t h e r  hand, 

i n c r e a s i n g  t h e  c o n c e n t r a t i o n  of  t he  s u r f a c t a n t s  (Formu- 

l a e  9 - 15) decreased the  hardness  o f  t a b l e t s  a l though  

i n  p repa r ing  t h e s e  t a b l e t s  t h e  machine was a d j u s t e d  t o  

g i v e  t h e  maximum a l lowable  p re s su re .  P r e p a r a t i o n  of  

t h e s e  t a b l e t s  which conta ined  h ighe r  c o n c e n t r a t i o n s  of  

s u r f a c e  a c t i v e  a g e n t s  a t  t h e  p r e s s u r e  used f o r  t h e  p re -  

p a r a t i o n  of t he  o t h e r  formulae produced ve ry  s o f t  and 

f r i a b l e  t a b l e t s .  Such decrease  i n  t h e  hardness  v a l u e s  

due t o  t he  presence  o f  h ighe r  c o n c e n t r a t i o n s  o f  s u r f a c e  

a c t i v e  agen t s  may be due t o  t h e i r  dec reas ing  e f f e c t  on 

t h e  b inding  f o r c e s  between the  compressed p a r t i c l e s .  

Changing t h e  method of  s u r f a c t a n t s  i n c o r p o r a t i o n  (Form- 

u l a e  1 - 8 )  d i d  n o t  a f f e c t  t h e  hardness  of  t a b l e t s .  

F r i a b i l i t y  w a s  r e l a t e d  t o  t h e  s t r e n g t h  o f  t a b l e t s .  

The r e s u l t s  o f  f r i a b i l i t y  of  t h e  formulated t a b l e t s  

a r e  shown i n  Table  2. Gunsel and Kaning ( 6 ) ,  s e c i f y e d  

a va lue  of  0.8 % a s  an upper  pe rmi t t ed  v a l u e  f o r  t ab -  

l e t  f r i a b i l i t y .  Formulae 1, 5 ,  7 ,  9 ,  10 & 1 2  passed 

such  t e s t .  Although t h e  o t h e r  formulae f a i l e d  t o  p a s s  

t h i s  t e s t ,  they  could be cons idered  a c c e p t a b l e  a s  

t h e i r  f r i a b i l i t y  va lues  were h ighe r  by a r e l a t i v e l y  

s m a l l  va lues .  
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EFFECT OF SOME SURFACTANTS 577 

Hardness has been ass ciated with other properti- 

es such as density and porosity, all of which affect 

the disintegration time of tablets. 

The disintegration test as specifyed in the U.S.P.  XX 

( 4 ) ,  was performed on all the formulated tablets. All 

the prepared formulae met the U . S . P .  requirement for 

disintegration. The results also showed that low con- 

centration of the used surfactants (0.2 74 w/w) decre- 

ased the disintegration time of tablets (Formulae 1 - 
8 ) .  This decrease in disintegration time may be due 

to the synergistic action appeared to exist between 

the surfactants and starch. Surfactants increased the 

wettability of tablets, so allowed more rapid absorp- 

tion of disintegration medium by starch, and subsequ- 

ently more rapid disintegration of tablets (1). 

Increasing the concentration of Aerosol OT in formulae 

9 - 12 was found to retard the disintegration of such 

tablets. This effect may be referred to the formation 

of a more condensed hydrophobic film on the surface of 

the particles as the concentration of the surfactant 

was increased. This film decreased the wettability of 

the tablets and hence retarded their disintegration. 

On the other hand, increasing the concentration of the 

surfactants namely, sodium lauryl sulphate, Brij 35 

and Tween 20 in formulae 13 - 1 5  did not affect the 

disintegration time of tablets. 
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578 GADALLA, EL-HAMEED, AND ISMAIL 

D i s s o l u t i o n  r a t e s  o f  a number of  pharmaeut ica ls  

were inf luenced  by s u r f a c e  a c t i v e  a g e n t s ,  a process  

which was r e l a t e d  t o  m i c e l l a r  s o l u b i l i z a t i o n  ( 7 ,  8)  

and/or  due t o  s u r f a c e  t e n s i o n  e f f e c t  ( 9 ) .  There fo re ,  

t h e  e f f e c t  o f  t h e  s t u d i e d  s u r f a c t a n t s  on t h e  d i s s o l u -  

t i o n  r a t e  o f  a s p i r i n  t a b l e t s  was i n v e s t i g a t e d .  

The o f f i c i a l  monograph of  a s p i r i n  i n  the  U.S.P. XX 

(41, s t a t e d  t h a t  n o t  l e s s  t han  80 % o f  t h e  l a b e l l e d  

amount o f  a c e t y l s a l i c y l i c  a c i d  i n  t a b l e t s  d i s s o l v e s  

i n  30 minutes. Table  4 shows t h a t  a l l  t h e  prepared  

formulae f u l f i l l e d  t h i s  requirement  except  formula 

1 2  which r e l e a s e d  only  77.63 % of  i t s  con ten t  w i t h i n  

3 0  minutes. 

F ig .  2 shows the  e f f e c t  of 0.2 9; w/w of  d i f f e r e n t  

t y p e s  o f  s u r f a c t a n t s  on t h e  d i s s o l u t i o n  r a t e  of a s p i r i n  

t a b l e t s  (Formulae 1 - 4 ) .  All t hese  formulae con ta ined  

2 0  !% s t a r c h  a s  d i s i n t e g r a n t  and 3 "/o t a l c  a s  l u b r i c a n t .  

The d i s s o l u t i o n  r a t e s  f o r  t h e  d i f f e r e n t  formulae conta-  

i n i n g  t h e  same c o n c e n t r a t i o n  of d i f f e r e n t  s u r f a c e  a c t i -  

ve  agen t s  were found t o  be i n  t h e  following o r d e r  : 

formula 4 > formula 1 > formula 2 > formula 3 

i . e . ,  t h e  s t u d i e d  s u r f a c e  a c t i v e  a g e n t s  decreased  t h e  

d i s s o l u t i o n  r a t e  of a s p i r i n  i n  t h e  fo l lowing  o r d e r  : 

B r i j  3 5 5  sodium l a u r y l  s u l p h a t e >  Aerosol  O T  > 
Tween 20. 

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

4/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



EFFECT OF SOME SURFACTANTS 579 

FIGURL’ a. 

I 

1 5  30 45  60 
Time in minutes 

U f e c t  of 0.2% or” d i f f e r e n t  surfact: ints 
sprayed on the gi7;mu1c:s o n  %he d i s s o l u t i o n  
r a t e  of a s p i r i n  t a b l e t s  in 0.LN H C 1  at 37°C. 
0---4, Aerosol-oT: &--A , sodium l a u r y l  
su1phate:- , B r i j  55: >c---J(, Tween 20: 

O n  comparing such dissolution results with that obtain- 

ed from formula 16 which contained no surface active 

agent, no enhancement in the dissolution rate was obse- 

rved by incorporating low concentration of surfactants. 

The dissolution rates of formulae 1, 2 and 3 showed 

regular dissolution behaviour and the values of their 

standard deviations at t were shown in Table 4. 10 

The effect of changing the method of incorporation 
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580 GADALLA, EL-HAMEED, AND ISMAIL 

* 
Table 4. Percent Drug Dissolved From Various Formulae 

0 

of Aspirin Tablets i n  0 . 1  N H C 1  a t  37 C .  

96 Dissolved a f t e r  
10 minutes - S . D .  + Formula s/o Dissolved a f t e r  + 30 minutes - S . D .  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

84.62 2 0.00 

81.74 2 1.30 
+ 83.12 - 0.00 

88.09 2 8.00 

+ 95-48  - 4.62 

91.71 - 1 - 1 2  + 

84.50 2 1.96 

86.27 2 4.45 
+ 89.44 - 0.04 
+ 86.53 - 2.72 

81.05 2.60 

77.63 3.72 

83.73 - 2.70 + 

+ 81.57 - 1.86 
+ 80.92 - 2.78 

59.62 

56.61 

52.73 

58.63 

69 32 

68.06 

58-69 

57-30  

65-58  

62.82 

57 53 

51.57 

55-84  

57 . 37 

58-55 

+ - 2.72 

- 1.02 

- 2.57 

- 7.24 

8.04 

+ 

+ 

+ 

+ - 6.27 

- 2.20 

2 9.80 

+ 

3.43 

- 3.63 

- 4.24 

- 5.21 

2 4-15  

+ 

+ 

+ 

+ - 4.47 

- 2-79  + 

~~~~ 

* Each value i s  the average o f  three tab le t s .  
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EFFECT OF SOME SURFACTANTS 581 

103 

80 

C 
0 .- 
4- 

2 6 0  
2 
U .- 
d 
8 

4 0  

20. 

I ' ~~ --1- 
15 30 4 5  60 

Time in minutes 

F I G U R E  3 .  E f f e c t  of 0.2% of d i f f e r e n t  s u r f a c t a n t s  
sprayed on powder 6n t h e  dissolution r a t e  
of a s p i r i n  t a b l e t s  in 0.1N l I C 1  at 37°C. 
M ,  Aerosol-oT:D--CJ , sodium l a u r y l  
s u l p h a t e : M ,  B r i j  35: 0 - -  --. , Tween 20. 

o f  s u r f a c t a n t s  on the  d i s s o l u t i o n  r a t e s  o f  a s p i r i n  t ab -  

l e t s  w a s  s t u d i e d .  Fig.  3 shows t h e  d i s s o l u t i o n  p r o f i l e  

of a s p i r i n  t a b l e t s  conta ined  0.2 % w/w of  d i f f e r e n t  

s u r f a c e  a c t i v e  a g e n t s  sprayed on t h e  s u r f a c e  o f  t he  

powder be fo re  s lugg ing  (Formulae 5 - 8 )  and n o t  on t h e  

g r a n u l e s  (Formulae 1 - 4) .  The r e s u l t s  showed d i f f e r e n t  

d i s s o l u t i o n  r a t e s  i n  the  fo l lowing  o r d e r  : 

formula 5 1 formula 6 >  formula 8> formula 7 
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582 GADALLA, EL-HAMEED, AND I S M A I L  

In addition, the results showed that spraying the surf- 

actants on the powder enhanced the dissolution rate of 

aspirin on all the studied formulae except that contai- 

ned Tween 20 where nearly no difference was observed. 

Such enhancement in dissolution may be due to the form- 

ation of a film of surfactant on the surface of powder 

allowing the drug to be more wetted by the dissolution 

medium and thereby effectively increasing the available 

surface area of the solid. 

Although changing the method of surfactant incorporati- 

on into tablets enhanced slightly the dissolution rate 

of aspirin, the dissolution rate was still lower than 

that showed by formula 16 which contained no surfactant. 

Concerning the regularity of the dissolution rate of 

these formulae (Formulae 5 - 81, only formula 7 showed 

regular dissolution behaviour (standard deviation at 

= 2.20). t10 

The effect of different concentrations of surfacta- 

nts on the dissolution rates of aspirin tablets was 

studied (Formulae 9 - 15). 
The inclusion of higher proportions of surface active 

agents did not allow the use of 3 9i w/w talc powder in 

these formulae as lubricant. In addition, this high 

concentration of surfactants will serve as a good lub- 

ricant in the absence of talc. 

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

4/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



EFFECT OF SOME SURFACTANTS 583 

I I 

1 5  30 4 5  60 
Time in minutes 

FIGURE 4. E f f e c t  of d i f f e r e n t  c o n c e n t r z t i o n s  of 
Aerosol-oT on t h e  dissolution rate of 
aspirin t a b l e t s  in O.HT I I C 1  a t  37°C. 
o----o , 1%:- , 2%: &-+, 52: 

570: 

Fig. 4 shows the dissolution profile of aspirin 

from tablets contained different concentrations of 

Aerosol OT (Formulae 9 - 12). The dissolution rate was 

found to be decreased in the following order : 

formula 9 >  formula l o >  formula 11> formula 12 

This rank order for dissolution means that increasing 

the concentration of surfactant from 1 to 5 % w/w 

decreased markedly the dissolution rate of aspirin, 
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584 GADALLA, EL-HAMEED, AND ISMAIL 

FIGURE'  5 .  

4 0- 

2 0- 

I I I I 

15 30 4 5  60 
Time in minutes 

Effect of 3% of different surfactants on 
the d i s s o l u t i o n  r a t e  of a s p i r i n  t ab l e t s  
in 0.1N I X 1  a t  37°C. 
M, sodium l a u r y l  sulphc?te:  
m, B r i j  35:- , 'Tk;een 20: 

This rank order for dissolution was also in a good 

agreement with that of disintegration, where formula 

9 showed the shortest disintegration time while form- 

ula 12 showed the longest one. 

Fig. 5 shows the dissolution rate of aspirin from 

formulae 13, 14 and 15.  These formulae contained 3 $4 

w/w o f  sodium lauryl sulphate, B r i j  35 and Tween 20 
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r e s p e c t i v e l y .  The d i s s o l u t i o n  p r o f i l e  was i n  t h e  f o l -  

lowing o r d e r  : formula l3> formula 14> formula 1 5 .  

Both formulae 14 & 15 f a i l e d  t o  r each  100 % d i s s o l u t -  

i o n  a f t e r  60 minutes.  This  r e s u l t  shows t h a t  t h e  dec r -  

e a s i n g  e f f e c t  of  t h e  3 % w/w c o n c e n t r a t i o n  of  t h e  s t u -  

d i e d  s u r f a c t a n t s  on t h e  d i s s o l u t i o n  r a t e  o f  a s p i r i n  

was i n  t h e  fo l lowing  o r d e r  : Tween 20> B r i j  3 5 ) s o d -  

ium l a u r y l  s u l p h a t e  Aerosol  OT. 

These r e s u l t s  proved t h a t  non i o n i c  s u r f a c t a n t s  (Tween 

20  & B r i j  3 5 )  had h i g h e r  dec reas ing  e f f e c t  on t h e  d i s -  

s o l u t i o n  of a s p i r i n  than  t h a t  of i o n i c  s u r f a c t a n t s  

(Aerosol  OT & sodium l a u r y l  s u l p h a t e )  a t  r e l a t i v e l y  

h i g h  c o n c e n t r a t i o n  ( 3  % w/w) .  

However, i n  a l l  c a s e s  t h e  d i s s o l u t i o n  r a t e  of  a s p i r i n  

was decreased by i n c r e a s i n g  t h e  c o n c e n t r a t i o n  o f  a l l  

t h e  s u r f a c t a n t s  used i n  t h i s  study. Such dec reas ing  

e f f e c t  may be due t o  a dewet t ing  phenomenon and sub-  

sequent  aggrega t ion  of  t h e  p a r t i c l e s  (10). 

> 

F i n a l l y ,  t h e  a s p i r i n  con ten t  i n  each formula of  

t a b l e t s  was eva lua ted  (Table  5 ) .  A l l  t h e  s t u d i e d  

formulae complied wi th  t h e  requirement  f o r  con ten t  

u n i f o r m i t y  (95  - l o 5  3 6 )  a s  spec i fyed  i n  t h e  o f f i c i a l  

monograph of a s p i r i n  i n  U.S.P. XX (4). 

Drying t h e  powder o r  g ranu le s  sprayed by s o l u t i o n s  
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Table 5 .  Drug Conten 8 of Formulate Aspirin Tablets. 

Formula 96 Drug Content * Standard 
Deviation 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

12 

13 

14 

15 

97 000 

98 . 20 
100 . 00 
100.00 

98-24 

1 0 0 . 0 0  

98.24 

97.00 

97.00 

96.00 

96-00 

96.00 

100.00 

96.00 

96.00 

+ - 0.91 
2 0.85 
+ - 1 - 2 5  

- 2.60 
- 0.87 
+ 

+ 

+ - 0.85 
2 1.80 

+, 0.00 

0.92 

2 1.06 

t 1.06 
- 0.00 
- 1.24 
- 1.98 

f 1.98 

+ 
+ 

+ 

* Each is the average of five determinations. 
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0 

o f  d i f f e r e n t  s u r f a c t a n t s  used i n  t h i s  s tudy  a t  48 C 

f o r  24  hours  d i d  n o t  a f f e c t  t he  s t a b i l i t y  of a s p i r i n  

i n t a b l e t s  a s  a s p i r i n  c o n t e n t s  i n  a l l  t a b l e t s  were 

s a t i s f a c t o r y .  
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