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ZVALUA'TION OF PENTAERYTHRITOL (ROSIN) ESTSKGUM AS 
COATING MATERIALS 
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Rosin w a s  heated w i t h  pentae i ry thr i to~l  and i n t e r -  
mediate r e a c t i o n  products  w i t h  the  d i f f e r e n t  acid va lues  
w e r e  obtained. Their  phys ica l  properties w e r e  s tud ied .  
Aspi r in  granules  w e r e  coated w i t h  these coa t ing  mater- 
ials.  Coated drug g ranu les  w e r e  eva lua ted  f o r  moisture 
absorpt ion,  f low p rope r t i e s ,  f r i a b i l i t y  l o s s  and disso- 
l u t i o n  s t u d i e s  i n  gastric medium and i n t e s t i n a l  medium. 
The r e s u l t s  have shown t h a t  these coa t ing  materials have 
e x c e l l e n t  f i l m  forming p r o p e r t i e s  and impart moisture 
p r o t e c t i v e  coat.ings, The d i s s o l u t i o n  s tud. ies  revealed 
t h a t  these exhibit d i f f e r e n t  degree of r e s i s t a n c e  t o  
g a s t r i c  and i n t e s t i n a l  p H ' s  and can be used for delayed 
release of drug[. The s tudy  of the  d i s s o l u t i o n  k i n e t i c s  
revealed t h a t  the  release characteristics obey the  

Hixson-Crowell cube root d i s s o l u t i o n  law and the va lues  
of cube root d i s s o l u t i o n  cons t an t s  have been reported. 

INTRODUCTION 

Rosin and r o s i n  d e r i v a t i v e s  have bee,n widely used 
i n  pa in t s ,  varn ishes ,  v i n y l  resins and rubber  products 
for t h e i r  f i l m  forming properties, 
been used in chewing gum bases, d e n t a l  va.rnishes and 

These have also 
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2218 PATHAK AND DORLE 

as pharmaceutical aid i n  bandage preparations.  W e  have 
reported the  use of r o s i n  and r o s i n  esters w i t h  g lycerol ,  
s o r b i t o l  and mannitol as coa t ing  materials . It has 
a l s o  been reported t h a t  rosin-glycerol i n t e rmed ia t e s  
have very good f i l m  forming p rope r t i e s2  and a quant i ta-  
t i v e  co r re l a t ionsh ip  w a s  found between the release 
characteristics and physico-chemical p rope r t i e s  of 
ro s in  g lycero l  esters . Juerzy e t  a14 have reported 
the use of r o s i n  g lycero l  heated product as  a n  anhyd- 
rous b inding  agent  i n  tablet formulation. Pathak e t  
a1506 have reported t h e  usefulness  of ros in  and r o s i n  
de r iva t ives  i n  tablet formulation as a n  anhydrous 
binding agents.  Rosin forms an ester w i t h  pentaeryth- 
r i t o l  and Bent  and Johnson' have patented a method f o r  

8 prepara t ion  of ros in-pentaery thr i to l  estergum,&rbert 
has reported tha t  pen tae ry th r i to l  r o s i n  ester has better 
hardness, gloss, d u r a b i l i t y  and r e s i s t a n c e  t o  water and 
a lka l i  than r o s i n  or rosin-glycerol ester. 

T h i s  communication relates t h e  attempt t o  eva lua te  
pen tae ry th r i to l  r o s i n  estergums as coa t ing  materials. 
It i s  found t h a t  pen tae ry th r i to l  ester and t h e  i n t e r -  
mediates exhibit exce l l en t  f i l m  forming properties and 
impart moisture p ro tec t ive  p rope r t i e s  and can be used 
for delayed release of drugs. 

1 

3 

MATERIALS AND METHODS 
Rosin N G r a d e  (Is1 ) , Pen tae ry th r i to l  (pure grade, 

Fluka, Germany), Aspirin (IP), Starch(1P). 

Preparat ion of Pentaery thr i to l (R0s in)  E s t e r  gums: 
Rosin w a s  heated w i t h  pen tae ry th r i to l  (4:l parts) i n  

a n  aluminium vesse l ,  a t  210-220OC. A t  every alterna- 
t e  hour, a 2-5 g sample w a s  withdrawn, i ts  acid value 
w a s  determined using I P  procedure. Heating w a s  Conti- 
nued till there w a s  no f u r t h e r  drop i n  t he  acid value. 
Intermediate products P R  115(acid value 115), PR 90 
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EVALUATION OF PENTAERYTHRITOL ( R O S I N )  ESTERGUM 2219  

(A.V.90), P R  s!j(A.V,55), PR 35(A,V.35) and PH 15 
(A.V.15) w e r e  c o l l e c t e d  pouring part  of t h e  r e a c t i o n  
mixture i n  water w i t h  v igorous s t i r r i n g  t o  remove excess 
of p e n t a e r y t h r i t o l .  These w e r e  f u r t h e r  filtered and 
dr ied i n  an  oven a t  55OC overnight.  
Study of Physical  P r o p e r t i e s  : Physical  p r o p e r t i e s  l i k e  
colour ,  so f t en ing  poin t ,  acid value,  specific g r a v i t y  
and equi l ibr ium s o l u b i l i t y g  i n  d i f f e r e n t  s o l v e n t s  w a s  
determined. T h e  moisture  absorp t ion  studies'* w e r e  
carried o u t  u s ing  d e s s i c a t o r s  maintained a t  d i f f e r e n t  
Rela t ive  humidi t ies .  Samples w e r e  kept  f o r  1 5  days 
t o  achieve equi l ibr ium. 
Coatina of drug: For a l l  t h e  exprimenta.1 purposes 
a s p i r i n  w a s  used as a drug of cholice. A s tandard  coa- 
t i n g  technique w a s  used f o r  c o a t i n g  purposes . Aspir in  
granules  (20/310 m e s h )  w e r e  used and coated wi th  10% 
s o l u t i o n  of coa t ing  material i n  acetone. I n  a l l  experi- 
ments 15 no, of coats w e r e  imparted f o r  comparative 
s tudy of t h e  rnsterials, 
W a l u a t i o n  of t h e  coated druy: The coated drug was ma- 
lua ted  for i t s  moisture  absor;?tion studies", F l o w  
characteristics w e r e  determined us iny  fixed funnel  cone 
method, ang le  of repose w a s  determined. F r i a b i l i t y  
loss ' l  w a s  determined by shaking the coated granules  i n  
a glass b o t t l e  for 15 mFn. a t  a cons t an t  speed and these 
w e r e  f u r t h e r  s ieved  through m e s h  no.20 to determine the  

f r i a b i l i t y  loss. R e l e a s e  c h a r a c t e r i s t i c s  of the drug 
f r o m  the coated g ranu les  w e r e  determined us ing  a stand- 
ard d i s s o l u t i o n  rate appra tus  U S P  W I I I  model. All 
s t u d i e s  w e r e  carried o u t  a t  37"21°C and a t t  a speed 

150 rpm, The release patterns w e r e  studi.ed irk t w o  media 
t h a t  i s  gastric: medium USP (without  enzyme) and i n t e s t i -  
n a l  medium USP (without  enzyme). The drug con ten t  i n  
the  sample withdrawn was determined using1 Ferric N i t r a t e  

l 
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PATHAK AND DORLE 2220 

Reagent12, the  colour  developed w a s  read a t  540 
color imeter  (Bausch & L a m b ) .  

i n  the  

RESULTS AND DISCUSSION 
Study of the  physical  p rope r t i e s  s h o w  t h a t  on 

e s t e r i f i c a t i o n  of rosin there is a gradual change i n  
colour  from pale yellow to brown (Table 11, A sharp 
inc rease  i n  the sof ten ing  po in t  i s  a l s o  observed, 
FR 15 has a much higher sof ten ing  poin t  t h a n  ros in .  

i ts  pen tae ry th r i to l  ester intermediates  are highly 
hydrophobic i n  na ture  and a t  100% R.H., t h e  % moisture 
absorbed is less than 1% (Table 2).  It c l e a r l y  shows 
t h a t  these products can impart exce l l en t  m o i s t u r e  
pro tec t ion  proper t ies .  

Moisture absorption s t u d i e s  s h o w  t h a t  r o s i n  and 

Study of t h e  equi l ibr ium s o l u b i l i t y  was carried 
out  i n  fou r  solvents .  A l l  are found t o  be inso luble  
i n  water and so luble  in acetone and ether. S o l u b i l i t y  
i n  alcohol has been found t o  be decreasing (Table 3 )  
and PR 15 has a very low s o l u b i l i t y  i n  alcohol. 
Study of the coated granules  :- The moisture absorpt- 
i o n  s t u d i e s  of t h e  coated a s p i r i n  granules  show t h a t  
a l l  the  coat ing materials i n p a r t  exce l l en t  moisture 
pro tec t ion  to the  drug(Tab1e 4 ) .  These coa t ing  mater- 
i a l s  can be used f o r  p ro tec t ing  the  moisture s e n s i t i v e  
drugs 

Results of the flow properties and 76 f r i a b i l i t y  

l o s s  are shown i n  Table 5 .  It is  observed t h a t  after 
coat ing of t h e  drug granules,  there is  a sharp decrease 
in t he  angle  of repose (cont ro l  s a m p l e  angle  of repose- 
34.3O). It is observed t h a t  coat ing has improved the  
f l o w  p rope r t i e s  of the drug granules. I n  case of fria- 
b i l i t y  l o s s  it I s  observed tha t  i n  case of ros in ,  i t  is  
the  highest amongest a l l  showing the brit t le nature  of 
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EVALUATION OF PENTAERYTHRITOL ( R O S I N )  ESTERGUM 2 2 2 1  

TASLZ 1 

Physlcal p r o p e r t i e s  of the coating materials. 

e-- - 
Coating C d o u s  Sof ten ing  A c i d  va:Lue a Sp. gr a 

Mate r i  a1 poin ta  - + s.13. a t  25OC 

Rosin Pa 1e 65-82 145.75+6,, - 4 958 1.110 
yel.Low 

PR 115 Yel.Low 87-92 115.86*2,2159 - 1.108 
PR 90 Brownish 93-38 90.6423 ,, 4 587 1 . 105 

Y e l l o w  

97-105 55. 57+2.01084 1,098 PR 55 F a i n t  - 
brown 

P R  35 F a i n t  102-107 35.18+3.1589 1.095 

brown 
P R  15 Brown 105-110 15.15+2~9219 - 1.080 

a - Mean average of t h r e e  trials. 

TABLE 2 

Moisture abs 'orpt ion s t u d i e s  of t h e  coat.ing materials, 

a Coating % Moisture Absorption 
material Re la t ive  H u m i d i t y  % 

17.5 57.0 82.5 100 

Rosin 
P R  115 
P R  90 

PR 55 
PR 35 
P R  15 

10 . 00 0.35 O O 5 S  0.85 
10 . 00 0.15 0,25 0.65 
0.00 0.35 0.45 0, so 
(3 . 00 0.57 0.168 00 80 
0 . 00 0.45 0, 6 E i  0.75 
(3 . 00 0.10 0. !50 0.75 

~~ ~~~- ~~- ~~ 

a - Mean average of t h e  t h r e e  t r i a l s  
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2 2 2 2  PATHAK AND DORLE 

TABLE 3 
Equilibrium s o l u b i l i t y  of the coating materials i n  
d i f f erent  so lvents .  

Cod ti ng 
material Solvents 

Equilibrium so lub i l i tya  mg/ml 2 S.D. 

Acetone Alcohol Ether water ........................................................ 
Rosin 565f0.035 420f0.065 630&0.0150 Insoluble 

PR 90 53520.018 12020.025 61520.335 Insoluble 
PR 55 4 9SkO. 0 28 0 2850.0 1 5 6OS&O. 01 8 I nsol u bl e 
PR 35 46850.038 020&08005 602+0.020 - Insoluble 

PR 15 445+0.0308 - 015~0.0010 58020.030 Insoluble 

PR 115 550~0.015 28520,038 620+0.028 - Insoluble 

a - Mean average of the  three trials. 

TABLE 4 
Moisture absorption s tud ies  of the  coated drug granules. 

Coating 
~ - 

% Moisture Absorptiona 
material Relative Humidity % 

17.5 57.0 82,s 100.0 

Ros in  0.00 0.45 0.60 0.95 
PR 115 0.00 0.00 0.35 0.68 

....................................................... 

PR 90 0.00 0.15 0.40 00 70 
PR 55 0.00 0.19 0.30 0.60 
PR 35 0.00 0.18 0.40 0.75 
PR 15 0.00 0.15 0.55 0.80 

a - Mean average of the  three t r i a l s .  
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E V A L U A T I O N  OF P E N T A E R Y ' T H R I T O L  ( R O S I N )  ESTERGUM 2 2 2 3  

TABLE: 5 
Evaluation of t h e  coa ted  drug granules .  

a Coa ti ng  low properties? % Fr iabk . l i ty  loss 
m a t  e r i  a1 Anyle of Repose 
-------------.-------------------.--------.------------ 
Rosin 27.2 *+lo 4 5 4 . 1 2%t.l . 15a5 
P R  115 26.1 20.59 1.25%+.(3.5385 

25.24+0.95 1,35%+0,3218 P R  90 

J?R 55 26.2421.05 1. 85°/,+0, 71 2 1  
- 

P R  35 27 , 1220.4 5 2*10x&0.1518 
P R  15 28,520.58 1. 95%.c(1.3219 

--- 
a- Mean average of t h e  three t r ia ls .  

t he  r o s i n  f i l i n s , ,  But on e s t e r i f i c a t i o n  t h e r e  .i.s a 
decrease i n  the  f r i a b i l i t y  loss % f r o m  t h e  coated drug 
granules  e x h i b i t i n g  t h e  ha rde r  na tu re  of the f i l m s  i m p a r -  
t e d  by t h e  esteri f ied c o a t i n g  material s. 

D i s s o l u t i o n  s t u d i e s  i n  t h e  gastric medium:- The drug 
release c h a r a c t e r i s t i c s  i n  t h e  gastr ic  medium f r o m  t h e  
coated a s p i r i n  g ranu le s  is  depicted i n  F i g . 1  arid var io-  
us d i s s o l u t i o n  parameters are yivein i n  T a b l e  6. 

I t  is  observed t h a t  r o s i n ,  PR 1158 P R  90 c:oatings are 
q u i t e  r e s i s t a n t  t o  acidic p H  and have t5$& values  m o r e  
than 3 hr. Rosin and P R  115 release less than  20% of 

the drug con ten t  i n  3 hr .  and can  'be used fo r  e n t e r i c  
coa t ing  purposes. P R  90 and P R  55 have in t e rmed ia t e  
r e s i s t a n c e  t o  t h e  g a s t r i c  p H  and have h ighe r  t!j,O% values  
and these coa t ing  materials can be used t o  have a 
delayed release of t h e  drug. It  is  f u r t h e r  observed 
t h a t  decrease i n  the acid va lue  of the p e n t a e r y t h r i t o l  
ester g u m s  reduces t h e  r e s i s t a n c e  it0 l o w e r  p H  dnd m o r e  
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2 2 2 4  PATHAK AND DORLE 

TIME IN MINUTES 

FIGURE 1 
Dlssolutlon studies t release characteristics i n  gastric 

Roein- PR 1 1 5 - j y j F -  
PR 90-PR 55 

medium. 

PR 35-PR 15- 
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EVALUATION OF PENTAERYTHKITOL (ROSIN) EST.ERGUM 2225 

TABLE 6 

Dis so lu t ion  parameters i n  gas t r ic  medium USP 
(without  enzyme 1. 

Coating % Flelease of tS0% i n  Cube root rate 
material drug  i n  min. c o n s t a n t  i n  d 

3 hr .  gl/:3 min:' 

Rosin 
PR 115 
P R  90 
PR 55 
PR 35 
PR 15 

10 ,180 (1.002 2 

47.28 >180 0.0110 
20 >18C) 0.0045 

78.62 90.0 0.0250 
92.30 39 . CI 0. c4 3 3 
94.45 28 . 0 0.05'77 

a - Average mean of t h e  t h r e e  t r ia ls .  

than  90% of  t h e  drug  i s  r e l e a s e d  i n  2 hr. in case of 
PR 35 and PR 15, wi th  t5*% less than  40 min, i n  both 
t h e  cases. Studying t h e  d i s s o l u t i o n  k i n e t i c s  it i s  
observed t h a t  t h e  release pattern f r o m  the coa ted  drug 
obeys t h e  H i x s o n - C r o w e l l  cube root d i s s o l u t i o n  l a w  . 
The values of t h e  cube root c o n s t a n t  for each release 
pattern are given i n  Table 6. It  Is observed t h a t  t h e r e  
is  a gradual  i n c r e a s e  i n  t h e  value of cube root c o n s t a n t  
with the decrease i n  the acid v a l u e  of the  coat.lng mter- 
i a l s  showing t h e  l o w e r  r e s i s t a n c e  of t h e  f i l m s  to gastric 
pH e x h i b i t i n g  q u i c k e r  release. The three assumptions 
1) d i s s o l u t i o n  occures  normal t o  t h e  s u r f a c e  of t h e  solute  
particles, 2 )  agi ta t ion  is  uniform over  a l l  exposed 
s u r f a c e s  and t h e r e  no s t a g n a t i o n  and 3 )  t h e  particle of 

s o l u t e  r e t a i n s  i t 5  geometric shape on which the Hixson- 
C r o w e l l  cube root d i s s o l u t i o n  l a w  i s  based hold t r u e  for 

11 

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

2/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



2226  PATHAK AND DORLE 

TIME IN MINUTES 

FIGURE 2 
Dissolution studies - release characteristics in intestinal 
Rosin- PR 1 1 ~ 4 +  
P R  90- P R  55 __o_c1_ 

medium 

PR 35-- P R  15- 
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EVALUATION OF PENTAERYTHRITOL (ROSIN) ES'PERGUM 2227 

TABLE 7 
Dissolu t ion  parameters i n  i n t e s t i n a l  medium USP 
(without enz:pe 1. 

-- 
Coating Release of druga tSO i n  Cube r o o t  rate 
material i n  3 hr.  &:no constant; i n  

-1 g 1./3 mim. ------------._------____________._______-.-----.-------- 
Rosin 
PR 115 

97.10 9.0 0.1568 
94-10 16.0 0.0814 

PR 90 93.75 24.0 0.06170 
P R  55 88. 90 45.0 0.0395 
PR 35 72.35 80.0 0.02:75 
PR 15 53.52 150.0 0.0165 

a - Average of the  three t r ia ls .  

t h e  d i s s o l u t i o n  phenomena of the p e n t a e r y t h r i t o l  ester- 
gum f i l m  coa t ings  a l so .  
Disso lu t ion  s t u d i e s  i n  I n t e s t i n a l  Medium:- It i s  observed 
t h a t  there i s  a, r e v e r s a l  of release characteristics i n  
t he  i n t e s t i n a l  medium (Fig.2). There i s  a quick release 
of drug from Rosin, P R  115 and PR 90 coated drug granules  
w i t h  tS0% less t h a n  15 min. 
of r o s i n  coated1 drug wi th in  30 min. 90% of t h e  drug i s  
released. There is a gradual  i n c r e a s e  in the  resista- 
nce of p e n t a e r y t h r i t o l  estergums to the a l k a l i n e  p H  

w i t h  reduct ion  i n  t h e  acid va lue  ([Table 71,. The P R  55 
and PR 35 e x h i h i t  an  in t e rmed ia t e  resistance t o  t he  

i n t e s t i n a l  pH w d t h  t50% va lues  45 min. and 80 inin. 
respec t ive ly .  

I n  case off P R  15 it i s  observed t h a t  only 53% 

o@ t he  drug i s  released i n  3 hr .  w i t h  tS0% a b u t  2% hr. 

These pentaery t -hr i to l  estergums exhibit i n t e r e s t i n g  

It i S  observed t h a t  i n  case 
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2 2 2 8  PATHAK AND D O R L E  

c h a r a c t e r i s t i c s  of delayed release of drugs i n  t h e  

a l k a l i n e  pH. These can be used for sustained release 
of t h e  drug i n  t h e  h igher  p H ' s  provided t h e s e  are 
double coa ted  wi th  a c i d  r e s i s t a n t  materials, l i k e  

cellulose acetate p t h a l a t e  or  r o s i n  o r  h igher  acid 
value p e n t a e r y t h r i t o l  estergums. Study of t h e  disso-  

l u t i o n  k i n e t i c s  show a s h a r p  decrease i n  H i x s o n - C r o w e l l  
cube root d i s s o l u t i o n  cons tan t  wi th  decrease i n  t h e  

acid value of the c o a t i n g  materials. 

CONCLUSIONS 

I t  can be concluded t h a t  p e n t a e r y t h r i t o l  r o s i n  
estergums show excellent film forming properties and 

can impart moisture p r o t e c t i v e  coating t o  t h e  drugs. 
These can be used f o r  e n t e r i c  coating of t h e  acid 
s e n s i t i v e  drugs. D i f f e r e n t  acid value in t e rmed ia t e s  

can  be used f o r  sustained release of drug throughout -  

t h e  G I T  wi th  vary ing  resistance t o  d i f f e r e n t  pH's. 
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