
DRUG DEVELOPMENT AND INDUSTRIAL PHARMACY, 18(4), 439-452 (1992) 

PREPARATION OF ETHYL CELLULOSE PSEUDOLATEX AND STUDIES 

ON SUITABILITY OF IT AS A BINDER FOR GRANULATION 
.) ** .v 

M .  h .  Pat&] , M . C .  Whe.L , J . S .  LJeSai 

* * L .  M. Gol.1 ege of Pharmacy, Ahmadahad 9110 oo9 

ABSTRACT 
Ethyl  ce Ll.ulose pseudo1 atA ces were prepared by an 

emu. l s ion- - so  Lvent. evaporat ion  t e c h n i q u e ,  which cnn:?i s t . 4  

of d i s s o l v i n g  the polymer i n  a b l e n d  of benzene and 

e t h y l  a lcohol .  followed by t h e  addlt . ion of a d j u v a n t s .  

1 he organic:: a o l v e n t s  were removed from t.he emu1 sj o n  

u s i n g  V A C I I U ~  d i . s t i J  l a t i o n .  P h y s i c a l  e v a l u a t i o n  of t h o  

d j  spars io i i s  atid t h e  c a s t  f i l m s  was carried out.. 

6 .  

(Jn t h e  basis of characteristics of cast. f i  l m s ,  

seJ ectad formulations were u s e d  a s  g r a n u l a t i n g  agen t4s 

tor. preparing  c h l  orpfienirami ne m a l e a t e  t a b l e t s .  Good 

correlation was observed b e t w e e n  tota l  sol i d  i n  the 

g r a n u l a t i n g  d i spers j .on  and t h e  drug r e l e a s e .  'I'lm 

poss i bJ e machani s m s  for the drug  r e l e a s e  from the 

t a b l e t s  art? suggested.  
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440 PATEL, GOHEL, AND DESAI 

INTRODUCTIOW 
Aqueous based film coating technique is gaining 

popularity in recent years due to restrictions imposed 

by government agencies, possible hazardous effect of 

organic solvents and/or expensive nature or organic 

solvents utilised in commercial film coating methods. 

Cwnmercially poeudolatexes (aqueous colloidal polymeric 

dispersions 1 are available containing ethyl 

cellulosc(Sure1ease; Colorcon; U . K . .  Aquacoat; FMC; 

U.S.A), acrylic copolymer dispersiono(EudraRit NE 3gD; 

Eudragit ICS MI); Eudragit L(L YB1I;Hohm Pharma, Germany), 

or celluldse acetate yhthalate ( Aquateric ; FMC ; IJ. S . A 1 . 
Aqueous polymeric dispersions are concentrated 

products containing extremely small particles with 

narrow particle size distribution. Solutions, in 

organic solvent, are more viscous then latex 

dispersions at an equivalent polymer concentration and 

are difficult to handle. This study deals with the 

preparation and evaluation of ethyl cellulose 

pseudolatex using emulsion - solvent evaporation 

technique. Studies on latex dispersions was carried out 
1 

by Savaue and Julius 

deals with the use 

' 2  
aid Banker . This  report al..;u 

of aqueous ethyl cellulose 

dispersion as a binder. 
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PIWARATION OF tTHYL C C L L W S C  PSWWLATCX ui 

E x m u m u L  

mmd Qf PrbParation Qf gthpl h l h k m  Qim!aXsbrA: 
The compositions of different formulation tried 

by us are shown in Table I. The required quantity of 

plasticizer (Castor oil and/or n-dibutyl phthalate), 

Tween 80,Oleic acid were mixed with bentene:ethyl 

alcoho1(80:20) mixture and uniformly mixed. Sodium 

lauryl sulfate (100 # )  and ethyl cellulose(l00 I)) were 

then added and the mixture was stirred for 45 minutes. 

Ammonia solution(33Xv/v) was then gradually added and 

mixed t.0 yield a viscous emulsion. The emulsion was 

further agitated for 10 minutes at 2WJ RPH. Fumed 

silica (Aarosll 200)  was first separately dispersed in 

dtstillad water and later gradually added to the 

ViSCOUS emiiIsion while stirrJng at 150 RYH. The 

dispersion was then sonicated for ten minutes and 

benzene was then evaporated from the mixture by vacuum 

distillation at 65OC. The content of the distillation 

flask was periodically checked for the absence of 

traces of benzene. The mixture of ammonia and ethyl 

alcnhl>l I 1  : 1 )  was added trl maintain fluid state during 

rvaporatim. The absence of benzene was determined by 

smelling the dispersion as well as by adding a few 

drops of the dtsperaion to dist.illad water. The prorass 

of vaccum disti 1 1 ation was ccmt i niwd t.i 1 I benzclne 

drnplcsts  d i d  not appear on the surface of distilled 

water .  
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PREPARATION OF ETHYL CELLULOSE PSEUDOLATEX 443 

PreB-arati-QD _a_n_d K v a l u a t i a n  03 f2.aEL.b fibs: 

'Yen mL of each f o r m u l a t i o n  was c a r e f u l l y  poured on 

12  X 1 2  c m  glass p l a t e s  and t h e  f i l m s  were de tached  

l a t e r  on f o r  f u r t h e r  e v a l u a t i o n .  The d i s p e r s i o n s  and 

t h e  f i l m s  were e v a l u a t e d  f o r  d i f f e r e n t  p h y s i c a l  

c h a r e c t e r i s t i c s .  The r e s u l t s  are summarised i n  Table  

11. 

O u t  of  t h e  

f o r m u l a t i o n s ,  namely 

seven teen  f o r m u l a t i o n s ,  t h r e e  

e i g h t h ,  t w e l v t h  and s i x t e e n t h  were 

s e l e c t e d  for f u r t h e r  s t u d i e s .  S o l i d  c o n t e n t  i n  t h e s e  

f o r m u l a t i o n s  was found by e v a p o r a t i n g  t h e  v o l a t i l e  

m a t e r i a l s  a t  6lzI ( 2 .  
0 

c e l l u l o s e  d i s p e r s i o n s  ch lo rphen i r amine  maleate was 

s e l e c t e d  as a model d rug .  Chlorpheniramine maleate 

(100#) 21i31zI g, d ica l c ium phosphate  (1BL3#) 51il)lil g and 

m i c r o c r y s t a l l i n e  c e l l u l o s e  30121 g were un i fo rmly  mixed 

usi .ng Erweka p l a n e t a r y  mixer .  T o  5lzI g of t h e  powdered 

mix tu re  were added' measured volume of aqueous  

d i s p e r s i o n  of e t h y l  c e l l u l o s e  and d i s t i l l e d  water 

( wherever necessa ry  1 and m i  xed tho rough ly .  The  

compositions of d i f f e r e n t  ba t ches  oi t a b l e t s  are shown 

i n  Table  111. 

The w e t  coherent m a s s  was passed through 10# 

screen and dried i n  a t r a y  dr ier  a t  55OC f o r  four 
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446 PATEL, GOHEL, AND DESAI 

hours. The dried granules were passed through 2 0 #  

screen and mixed with talc in polyethylene jars to 

obtain granules ready for compression. The granules 

were then compressed using 8 /32  inch dies and punches 

set to produce tablets having 2 - 3  Kp/cmz hardness. 

Dissolution Studies of Chlorpheniramine Maleate 

Tablets : 

Each batch of chlorpheniramine maleate tablet 

were subjected to dissolution studies using U.S.P. 

apparatus 2 at 5 0  RPM using 500 mL distilled water as 

dissolution media, The drug content in the medium was 

estimated by withdrawing aliquots at an interval of 

sixty minutes upto four hundred and eighty minutes and 

measuring the absorbance at 2 6 1  nm . 3 

RESULT DISCUSSION 

Physical properties of the formulation and cast 

films are shown in Table I1 . Three formulations namely 

8, 12 and 16 were selected for further studies as they 

gave films with desirable characteristics such as 

flexibility, transperancy, non-stickiness and easy 

removability, solid contents were found to be 2 8 . 3 ,  28.5 

and 3 3 . 9 X w . i ~  i n  the formulationti respectively. F C L ~ R  

containing higher percentages of castor oil or n- 

dihutyl phthalate were sticky in nature. Formulations 

containing higher percentage of Sodium Lauryl Siilphate 

exhibited excessive foaming tendency. Such type of 

formulations may be difficult to hand le  w h i l e  
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PREPARATION OF ETHYL CELLULOSE PSEUDOLATEX 447 

p r o c e s s i n g .  T h e r e f o r e ,  it i s  conc luded  t h a t  des i r ab le  

P r o p e r t i e s  and f i l m  c h a r a c t e r i s t i c s  c a n  be a c h i e v e d  by 

o p t i m i s i n g  t h e  f o r m u l a t i o n  o f  d i s p e r s i o n .  

The i n - v i t r o  d i s s o l u t i o n  o f  c h i o r p h e n i r a m i n e  

maleate. shown i n  F i g u r e . 1 ,  2 and  3 ,  from t h e  t ab le t s  

was found t o  be dependan t  on t h e  amount o f  b i n d e r  

p r e s e n t  i n  t h e  f o r m u l a t i o n s .  I t  has  been reported t h a t  
6 

e t h y l  ce l lu lose  p r o v i d e s  a membrane which remains 

i n t a c t  t h r o u g h o u t  t h e  G I  t r a c t .  However, it d o e s  pe rmi t  

water t o  permeate t h e  f i l m ,  d i s s o l v e s  t h e  drug and  

permits t h e  d i f f u s i o n  of  d r u g  s o l u t i o n .  The r e l a t i v e l y  

s low release from t h e  p r o d u c t  c o n t a i n i n g  h i g h e r  X o f  

e t h y l  c e l l u l o s e  may he  because  of reduced  p e r m e a b i l i t y .  

The release of t h e  d r u g  from e a c h  b a t c h ,  was 

r e l e a t i v e l y  r a p i d  i n  t h e  f i r s t  s i x t y  minu tes  and it 

d e c l i n e d  i n  t h e  l a t e r  p e r i o d .  The release ra te  o f  t h e  

drug d e c r e a s e d  a f t e r  t h r e e  h o u r s .  The release o f  ' the  

d r u g  frutn a l l  tablets i n  the f i r s t  hour, was i n  between 

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

release of d r u g  from a l l  t ab l e t s  a f t e r  three h o u r s  was 

i n  be tween f i f t y  and  s i x t y  p e r c e n t  of the  t o t a l  d r u g .  

A f t e r  three h o u r s  the  release of d r u g  w a s  of 

c o n t r o l l e d  t y p e  till eighth h o u r s .  I n c r e a s e  in the  

t o t a l  d r y  s o l i d s  of t h e  d i s p e r s i o n s  in t h e  t ab le t  

f o r m u l a t i o n  showed increased r e t a r d a t i o n  of  the d r u g  

release. T h e r e f o r e ,  it is conc luded  t h a t  a d e s i r e d  

d i s s o l u t i o n  p a t t e r n  c a n  be achieved by s e l e c t i n g  
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FIGURE 1 ~;tilory~lleniranlit~~ Maleate Flelcnse in 1)islillpd Walcr. 
K e y ' +  A 1  = 7.82% (USD) 

( 1  A 2 = 10.16 "/o (DSD) 
A 3  = 12.39% (DSB) 

@ A 4  = 14.51 Y o  (DSB) 
A A s  = 16.53% (DSB) 

(IISB) = Dry solid basis 
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PREPARATION OF ETHYL CELLULOSE PSEUDOLATEX 
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FIGURE 2 Chlorpheniramine Maleate Release in Distilled Water 

K e y :  t B1 = 9.231 Q/o (DSB) 
(1  B2 = 11.94 ‘/o (DSB) 
II 83 = 14.49% (DSB) 
84 = 16.92% (DSB) 

A Bg = 19.17”/0 (DSB) 

(DSB) = Dry solid basis 
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Time in minutes 

FIGURE 3 Chlorpheniramine Maleate Release in Distilled Water. 

Key : t c = 9.02 (DSB) 
0 C 2  = 12.47% (DSB) 
II C 3 = 14.60 '/o (DSB) 

c 4  = 16-63 o/o (DSB) 
A C5 = 18.56 Yo (DSB) 

(DSB) = Dry solid basis 
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appropriate concentrations of formulation additives and 

the amount of dispersion added as a binder. 

It was difficult to predict the exact mechanism 

of the drug release from the figures 1. 2. and 3 and 

various equations were tried to interprete the data. 

From the values of square of correlation coefficient 

shown in Table IV, it can be concluded that good 

correlation is ohserved in the case of Higuchi square 

m o t  model ( equation 6 and also in the case of 

l/sqaurs root of time versus rate of drug release ( 

equation 8 1 .  Relatively poor correlation was noticed 

in the rest of tho cases. 
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