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ABSTRACT 

A P l a c k e t t - B u r m a n  s t u d y  was used t o  d e t e r m i n e  t h e  c o a t i n g  f a c t o r s  

wh ich  can a f f e c t  t h e  l o s s  o f  p r o p y l e n e  g l y c o l ,  a common w a t e r  

s o l u b l e  p l a s t i c i z e r  used i n  aqueous film c o a t i n g ,  d u r i n g  t h e  film 

c o a t i n g  p r o c e s s .  The p r o c e s s i n g  v a r i a b l e s  s t u d i e d  were :  a p p l i c a t i o n  

r a t e  o f  t h e  aqueous film c o a t i n g  l i q u i d ,  a to r i i i z i ng  a i r  p r e s s u r e ,  

d r y i n g  t i m e ,  amount o f  p r o p y l e n e  g l y c o l  i n  t h e  aqueous f i l m  c o a t i n g  

l i q u i d ,  t e m p e r a t u r e  and t h e  amount o f  aqueous film c o a t i n g  l i q u i d  

a p p l i e d .  A n a l y s i s  o f  t h e  d a t a  shows t h a t  t h e  arnount o f  p r o p y l e n e  

g l y c o l  i n  t h e  film Mas 81 t o  96% l e s s  t h a n  t h e  t h e o r e t i c a l  v a l u e  

when c o n s i d e r i n g  t h e  amount o f  t h e  p r o p y l e n e  g l y c o l  i n  t h e  aqueous 

f i l m  c o a t i n g  l i q u i d .  The l o s s  o f  p r o p y l e n e  g l y c o l  was i ndependen t  

o f  t h e  v a r i a b l e s  s t u d i e d .  The l o s s  o f  p r l opy lene  g l y c o l  was a l s o  

shown t o  o c c u r  i n  t h e  A c c e l a - C o t a  d u r i n g  t h e  c o a t i n g  o f  t a b l e t s .  

*P resen ted  i n  p a r t  a t  t h e  Amer ican A s s o c i i a t i o n  o f  P h a r m a c e u t i c a l  

S c i e n t i s t s  f i r s t  N a t i o n a l  M e e t i n g ,  Wash. D . C . ,  Nov. 2 - 6 ,  1986 
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2210 SKULTETY AND SIPlS 

INTRODUCTION - 
Fi lm f o r m e r s  suc:h a s  hydroxypropyl  me thy lce  l u l o s e  a r e  used  

e x t e n s i v e l y  i n  aqueous  f i l m  c o a t i n g  o f  s o l i d  dos  ge  fo rms .  The 

p h y s i c a l  p r o p e r t i e s ,  such as t e n s i l e  s t r e n g t h ,  e l a s t ' i c i t y  and 

a d h e s i o n ,  o f  a f i lm tiIaj3e from hydroxypropyl  i i i e thy1ce . I lu lose  can  be 

m o d i f i e d  by the a d d i t i o n  o f  p l a s t i c i z e r s .  Some coiilnion p l a s t i c i z e r s  

f o r  aqueous  f i lni  c o a t i  ng a r e :  p o l y e t h y l e n e  g l y c o l  s ,  propyl  ene  

g l y c o l  and g l y c e r o l  ( 1 )  .The c h o i c e  o f  p l a s t i c i z e r  depends  upon the 

a b i l i t y  o f  t he  p l a s t i i c i z e r  t o  modify t he  polymer-polymer  

i n t e r a c t i o n s .  I n  an aqlueous f i l m  c o a t i n g  f o r m u l a t i o n ,  p l a s t i c i z e r s  

a r e  t h o u g h t  t o  a c t  by i n s e r t i n g  between the  polyrneip c h a i n s  c a u s i n g  

a d i s r u p t i o n  o f  t he  f o r c e s  h o l d i n g  t h e  c h a i n s  i n  an o r d e r e d  r i g i d  

p a t t e r n .  By d i s r u p t i n g  these polymer-polymer  bonds ,  t h e  polymer 

m a t r i x  i s  s o f t e n e d  arid e x t e n d e d  ( 2 ) .  The t y p e  and q u d n t i t y  o f  

p l a s t i c i z e r  s h o u l d  b e  o p t i m i z e d  t o  a c h i e v e  t h e  d e s i r e d  f i l m  form 

c h a r a c t e r i s t i c s .  

P r e l i m i n a r y  work. i n d i c a t e d  t h a t  t h e  po1ynier:propylene g l y c o  

r a t i o  i n  d r i e d  films W ~ ~ S  d i f f e r e n t  from the  po1ymer :propylene  

g l y c o l  r a t i o  i n  t he  aqueous  f i l m  c o a t i n g  l i q u i d  used  t o  make t h e  

f i l m s .  T h i s  work. i n v o l v e d  q u a n t i f y i n g  t he  amount O F  p r o p y l e n e  

l o s t  and de te tx i i r i i ny  w h i c h  spraly c o a t i n g  v a r i a b l e s  i n f  

o s s .  Two o t h e r  p l a s t i c i z e r s ,  g l y c e r i n  arid p o l y e t h y l e n e  

400, were  t es ted  s i m i l a r l y  t o  t h e  propyler ie  g l y c o l .  

M A T E R I A L S  AND METHODS 

uence 

A combina t ion  o f  three hydroxypropyl  n i e t h y l c e l l  i r lose  polyiners 

o f  d i f f e r e n t  v i s c o s i t i e s  were used a s  the b a s i c  aqueous  c o a t i n g  
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PROPYLENE GLYCOL IN FILM COATING 2211 

TABLE 1 

H y d r o x y p r o p y l  Methy 
2910, USP, 5 CPS 

Hyd r o x y p r o  p y l  Met hy  
2910, USP, 15 CPS 

Formula  used t o  p r e p a r e  t h e  b a s i c  aqueous c o a t i n g  l i q u i d  

Source Amount L%w/w) 

c e l l  u l  ose Methoce l  E 5 2 . 0  
Dow Chelmi c a l  

c e l l  u l  o s e  Pharmacoat 615 2 . 0  

H y d r o x y p r o p y l  M e t h y l  c e l l  u l  ose M e t o l o s e  50 1 . o  
S h i n  E t s u  

2910, USP, 50 CPS S h i n  E t s u  

FD8C B l u e  Dye No. 1 H. Kti~ir\5taiillIl 0.07 

D i s t i l l e d  Water Q . S .  

l i q u i d  ( T a b l e  1 ) .  T h i s  c o i i i b i n a t i o n  o f  po l ymers ,  5 ,  15, and 50 cps  

v i s c o s i t y  g rades ,  p r o v i d e d  an a c c e p t a b l e  f i l m  w i t h o u t  t h e  a d d i t i o n  

o f  a p l a s t i c i z e r .  T h i s  a l l o w e d  f o r  t h e  s p r a y i n g  o f  f i l m  w i t h o u t  

p l a s t i c i z e r  wh ich  c o u l d  t h e n  be compared to t h e  f i l r i i s  wh ich  

c o n t a i n e d  p l a s t i c i z e r .  

FD&C B l u e  Dye No.  1 ( B l u e  1) was used i n  t h e  aqueous c o a t i n g  

l i q u i d  as a marke r  coinpound w h i c h  p r o v i d e d  f o r  an i n d i r e c t  method 

o f  measur ing  t h e  l o s s  o f  p r o p y l e n e  g l y c o l  d u r i n g  t h e  f o r m a t i o n  o f  

t h e  f i l m s .  The B l u e  1 w a s  assayed u s i n g  a H e w l e t t - P a c k a r d  

Spec t ropho to rne te r .  The arnount o f  B l u e  1 war; de ter i r i ined  i n  t h e  

aqueous c o a t i n g  l i q u i d  b e f o r e  s p r a y i n g  t h e  f i l m s  and each film w a s  

a n a l y z e d  f o r  t h e  amount o f  B l u e  1 p e r  gram. 

The amount o f  p r o p y l e n e  g l y c o l  (Un ion  C a r b i d e )  i n  t h e  sp rayed  

f i l m s  o r  t h e  aqueous c o a t i n g  l i q u i d s  was d e t e r m i n e d  u s i n g  a gas 

chromatography  assay  based on USP assay for p r o p y l e n e  g l y c o l .  
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2212 

TABLE 2 

SKULTETY AND SIMS 

IndeDendent Va r iab le .  -- Low L e v e l  

1. Tempera ture  ( O C )  40 
2 .  Number o f  \Dry Cyc les  15 
3 .  F1 o w r a t e  (ml/rni n )  50 
4. A t o m i z i n g  Air P r e s s u r e  ( p s i )  20 
5 .  P r o p y l  ene IGlycol  (%w/w) 2 . 0 
6. Number o f  :Sprays 40 

e x p e r i me n t a 1 d e s i g n 

chosen t o  de te r in ine  

p r o p y l e n e  g l y c o l .  

Hiqh L e v e l  

60 
30 
100 
50 
5 . 0  
80 

Sprayed f i l m s  were p r e p a r e d  u s i n g  t h e  spraybox  appara tus  

( 3 )  wh ich  s i m u l a t e s  t h e  s p r a y i n g  c o n d i t i o n s  o f  t h e  Acce la  Cota .  A 

S p r a y i n g  Systems Model 1/4 JAUCO s p r a y  gun was used f o r  s p r a y i n g  

t h e  f i l m s .  Tempera ture  and a i r  v e l o c i t y  c o n t r o l  i n  t h e  range  o f  

i n t e r e s t  f o r  aqueou:j  film c o a t i n g  were a c h i e v a b l e  and r e p r o d u c i b l e .  

A M a s t e r f l e x  Servodyne C o n t r o l l e r  was used t o  r e v o l v e  t h e  sample a t  

40 rpni wh ich  produces  dn exposure  t o  t h e  sp ray  f o r  about  t h e  same 

t i m e  as t h a t  seen f o r  a t a b l e t  i n  a 2 4  i n c h  A c c e l a - C o t a  ( 4 ) .  The 

aqueous f i l m  c o a t i n q  l i q u i d s  were sprayed o n  t h r e e  #arid o n e - h a l f  

i n c h  squares  c u t  f r o m  t r a n s p a r e n c y  f i l tr f o r  i n f r a r e d  c o p i e r s  ( 3 M  

Cotripany) wh ich  a l l o w e d  f o r  easy removal  o f  t h e  f i l m s .  

The independent. v a r i a b l e s  i n  t h e  12 r u n  P l a c k e t t - B u r m a n  

(!j) a r e  shown i n  T a b l e  2.  T h i s  d e s i g n  was 

wh ich  sp ray  c o n d i t i o n s  a f f e c t e d  t h e  l o s s  o f  

he p r e p a r e d  f i l m s  were weighed and ana lyzed  f o r  

t h e  a 

f i lm. 

P ropy 

Pt-oPY 

o u n t  o f  p ropy  ei ie g l y c o l  and B l u e  1 p r e s e n t  p e r  gram o f  t h e  

The r e s u l t  o f  eiich t r i a l  was r e p o r t e d  as t h e  amount o f  

ene g l y c o l  p e r  grain o f  f i l m  and as t h e  pe rc len t  l o s s  o f  

ene g l y c o l  f r o m  t h e o r e t i c a l .  The amount o f  B l u e  1 p r e s e n t  
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PROPYLENE GLYCOL IN FILM COATING 2213 

TABLE 3 

R a t i o  of  polymers and v i s c o s i t y  o f  v a r i o u s  aqueous c o a t i n g  
l i q u i d s .  A l l  s o l u t i o n s  con ta ined  2% w/w p ropy lene  g l y c o l .  

Sol u t  i on 
1 
2 
3 
4 
5 
6 
7 
8 

%w/w 5 Cps % L.l/w 15 Cps %w/w 50 CPS V i s c o s i t y  (c. 
2.0  2.0 1 . o  248 
2 .4  2 .4 
1.8 1.8 
1.6 1.6 
3.0 1 . o  
4.0 1 .o  
2 .0  1 .o  
0.0 4.0 

1.2 327 
0.9 194 
0 .8  154 
1 . o  143 
0 . 0  7 4  
2 .0  239  
1 . o  261 

was used t o  c o n f i r m  t h e  r e s u l t s  o f  t h e  amount o f  p ropy lene  g l y c o l  

l o s t  and c a l c u l a t e  t h e  amount o f  water  i n  each f i l m .  

To s tudy t h e  a f f e c t  o f  c o a t i n g  l i q u i d  v i s c o s i t y ,  a second 

group o f  aqueous film c o a t i n g  l i q u i d s  wer le  prepared t h a t  con ta ined  

2% w/w p ropy lene  g l y c o l  and v a r i o u s  amounts o f  t h e  t h r e e  HPMC 

polymers (Table 3 ) .  The v i s c o s i t i e s  o f  t h e  e i g h t  c o a t i n g  l i q u i d s  

were measured w i t h  a B r o o k f i e l d  v i scomete r .  F i l m s  were prepared i n  

t h e  spraybox f rom t h e  e i g h t  s o l u t i o n s  and aga in  analyzed f o r  t h e  

amount of propy lene  g l y c o l  and t h e  amount o f  B lue 1. The spraybox 

c o a t i n g  c o n d i t i o n s  wei'e t h e  same as t h e  h i g h  l e v e l  f o r  t h e  

Placket t -Burman s tudy ,  except  t h a t  t h e  number o f  sprays was 50 

and t h e  a t o m i z i n g  a i r  p ressu re  was 40 p s i .  

A d d i t i o n a l  work i n c l u d e d  u s i n g  t h e  b a s i c  aqueous f i l m  c o a t i n g  

l i q u i d  c o n t a i n i n g  p ropy lene  g l y c o l  t o  c o a t  p lacebo t a b l e t s  i n  a 24 

i n c h  Accela-Cota and t o  p repare  sprayed f i l m s  f rom t h e  b a s i c  

aqueous f i l m  c o a t i n g  l i q u i d  u s i n g  e i t h e r  p o l y e t h y l e n e  g l y c o l  400 

(Union Carb ide)  o r  g l y c e r i n  ( P r o c t o r  & Gamble) as t h e  p l a s t i c i z e r .  
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2214 SKULTETY AND SIMS 

T h i s  work was done t o  c o n f i r m  t h e  l o s s  o f  propyleirle g l y c o l  i n  t h e  

a c t u a l  c o a t i n g  o f  t a b l e t s  and t o  de te rm ine  i f  e i t h e r  o f  t h e  o t h e r  

two p l a s t i c i z e r s  a re  l o s t  d u r i n g  t h e  c o a t i n g  process.  No d i r e c t  

assay was developed for these t w o  p l a s t i c i z e r s  bu t  t h e  loss  was 

determined f rom t h e  amount o f  B lue 1 p resen t  i n  tlile f i l m s .  

RESULTS AND ,ISCUSSIOtj 

The r e s u l t s  o f  t h e  Placket t -Burman study a r e  summarized i n  

Table 5 and Table 6 .  1-he l o s s  o f  propy lene  g l y c o l  c a l c u l a t e d  on a 

pe rcen t  b a s i s  ranged f r o m  81 t o  96 pe rcen t  o f  t h e  t h e o r e t i c a l  

amount c o n s i d e r i n g  t h e  amount o f  p ropy lene  g l y c o l  i n  t h e  aqueous 

f i l m  c o a t i n g  l i q u i d .  When u s i n g  t h e  ,percent loss  o f  p ropy lene  

g l y c o l  as t h e  diependent v a r i a b l e ,  t h e  o n l y  independent v a r i a b l e  

c a l c u l a t e d  t o  be s i g n i f i c a n t  a t  t h e  9'3% con f idence  l e v e l  was t h e  

amount o f  p ropy lene  g l y c o l  i n  t h e  aqueous film c o a t i n g  l i q u i d .  The. 

amount. o f  p ropy lene  g l y c o l  v a r i e d  f r o i n  3 5  m i ' l l i g r a m s  t o  84 

s i l l i g r a m s  p e r  gram (of f i l m .  The d a t a  was a l : j o  analyzed u s i n g  t h e  

amount o f  propy' lene g l y c o l  p e r  gram of  f i l m  as t h e  dependent 

v a r i a b l e  and no independent v a r i a b l e s  were s i g n i  f i can t  a t  t h e  90 

pe rcen t  conf idence l e v e l .  A r a t i o  o f  polymer t o  p ropy lene  g l y c o l  

was c a l c u l a t e d  .in t h e  sprayed f i l m s  based on t h e  amount o f  B l u e  1 

i n  each f i l E .  A n a l y s i s  u s i n g  t h i s  r a t i o  as t h e  dependent v a r i a b l e  

shows t h a t  none o f  t h e  independent v a r i a b l e s  were s i g n i f i c a n t  a t  

t h e  90 p e r c e n t  con f idence  l e v e l .  

I t  i s  i n t e r e s t i n g  t o  n o t e  how much wa te r  was r e t a i n e d  i n  each 

f i l m  from t h e  Placket t -Burman study.The amount o f  \water was 
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PROPYLENE GLYCOL I N  FILM COATING 2215 

T A B L E  5 

R e s u l t s  o f  Placket t -Burman Study expres sed  as m i l l  igranis p e r  gram 
o f  f i l m .  

T r i a l  Blue 1 

1 1 3 . 3  
2 1 2 . 9  
3 12 .2  
4 12 .2  
5 1 2 . 9  
6 1 2 . 1  
7 1 2 . 1  
8 12.4 
9 1 2 . 4  
10 12 .7  
11 1 2 . 6  
12 1 1 . 5  

Po 1 vine r 

899 
87 2 

897 
949 
818 
890 
838  
838 
934 
85  1 
846 

a97 

Propyl ene 
G 1  vcol 

72 
46 
79 
65 
61 
70 
69 
84 
39 
69 
82 
35 

_- Water 

16 
6 9 
12 
(2 6 
0 
100 
29 
66 
111 
10 
54 
108 

% Propylene 
Glycol Lost  

93 
95 
81 
85 
86 
93 
84 
91 
96 
84 
92 
91 

TABLE 6 

Summary o f  the  e f f e c t s  from Placket t -Burman A n a l y s i s  l o o k i n g  a t  t he  
amount o f  p ropy lene  g l y c o l  l o s t ,  m i l l i g r a m s  o f  p ropy lene  g l y c o l  per 
gram of f i l m ,  mil l igrai i is  o f  w a t e r  p e r  gram o f  f i l m ,  and p ropy lene  
g l y c o l /  polymer r a t i o .  

Independent  % Propyl ene Propyl ene ProDylene G1 vcol 
V a r i a b l e  G1 vcol Lost  G 1  vcol Water Pol Ymer 
1. Temperature  2 3 . 8  - 0 . 8 3  - 2 8 . 0  -0.72 
2 .  Dry Cyc le s  13 .2  4 . 2  -25 .7  -1 .0  
3 .  Flowra te  - 8 . 5  13 .2  - 2 2 . 9  - 3 . 4  
4 .  Atomizing A i r  2 5 . 8  - 3 . 8  - 1 9 . 4  0 .86  

5 .  P ropy lene  Glycol 555* 2 . 5  4 0 . 3  - 1 . 0  
6 .  No.  of Sprays  4 . 8 3  17 .2  -43.5** - 4 . 4  

P r e s s u r e  

* I n d i c a t e s  a c a l c u l a t e d  s t a t i s t i c a l l y  s i g n i f i c a n t  r e s u l t  a t  t he  

** I n d i c a t e s  a c a l c u l a t e d  s t a t i s t i c a l l y  s i g n i f i c a n t  r e s u l t  a t  the  
99% c o n f i d e n c e  1 eve1 . 

90% c o n f i d e n c e  l e v e l .  
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SKULTETY AND SIMS 2216 

c a l c u l a t e d  using a mass balance on  the amount of each ing red ien t  i n  

t h e  f i l m ,  assuiming t h a t  t h e  only  fou r  ing red ien t s  in  t h e  sprayed 

f i l m s  were: hydroxypropyl methyl c e l l  u l  ose  polymers, 61 ue 1 ,  

propylene glyclol and water .  The amouint o f  propylene g lycol  and Blue 

1 were known firoin t he  assays  of  each.  The amount of hydroxypropyl 

me thy lce l lu lose  polymers was ca lcu la- ted  based on t h e  amount of Blue 

1.  Using t h e s e  three va lues ,  t h e  amount o f  water  in  each f i l m  could 

be determined.  The c a l c u l a t e d  amount o f  water  i n  each f i l m  ranged 

from approximat,ely 0% water  t o  almost 11% water  b y  weight .  Using 

t h e  amount o f  water  remaining i n  t h e  f lm as  the  dependent 

v a r i a b l e ,  t h e  number of sprays  was the  only s i g n i f i c a n t  independent 

v a r i a b l e  a t  t h e  90 percent  confidence e v e l .  This may be due t o  t h e  

f a c t  t h a t  a s  a f i l m  g e t s  t h i c k e r ,  more water  can be r e t a i n e d  in  t h e  

f i lm .  I t  must be conlsidered t h a t  an i n d i r e c t  method o f  determining 

t h e  water  conten t  of each f i lm  was used so the  s i g n i f i c a n c e  o f  t h i s  

r e s u l t  needs t o  be s tud ied  f u r t h e r  looking s p e c i f i c a l l y  a t  t h e  

water  con ten t  in  the  f i l ins .  

The percent  l o s s  o f  propylene g lycol  and the  aniount of 

propylene g lycol  rerrla.ining in  each filiii made ft-om the  e i g h t  aqueous 

f i l m  coa t ing  l i q u i d s  of va r ious  v i s c o s i t i e s  a r e  shown in  Table  7 .  

The l o s s  o f  propylene g lycol  ranged from 7 1  t o  84k arid the  ainount 

of propylene g lycol  i t 1  t he  f i lm  ranged f r om 69 t u  80 ing o f  

propylene g lycol  per grani  of f i l m .  The d i f . fe rences  Seen d id  not  

appear t o  depend on t.he v i s c o s i t y  of t he  aqueous f i lm  coa t ing  

l i q u i d .  These r e s u l t s  a r e  s i m i l a r  t o  what was seen froiii t h e  

Plackett-Burman s tudy except  t h e  range i n  t he  ainoi.int of propylene 

g lycol  remaining in  t h e  f i lm  was not  as  l a r g e .  This may be due t o  
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P R O P Y L E N E  GLYCOL I N  FILM C O A T I N G  

TABLE 7 

2217 

R e s u l t s  o f  making aqueous  c o a t i n g  l i q u i d s  w i t h  d i f f e r e n t  
v i s c o s i t i e s .  S o l u t i o n s  a r e  l i s t e d  i n  i n c r e a s i n g  v i s c o s i t y .  

Mg Propy lene  Glycol % Propy lene  
S o l u t i o n  Per Gram o f  Film Glycol L o s t  

6 76  80 
5 7 7  80 
4 80 84 
3 7 5  77 
7 70 71 
1 76 78 
8 72 72 
2 80 83 

the  f a c t  t h a t  t h e s e  e i g h t  s o l u t i o n s  were sp rayed  under  one s e t  u f  

s p r a y i n g  c o n d i t i o n s  i n  t h e  spraybox w h i l e  t h e  P lacke t t -Bur inan  s t u d y  

had d i f f e r e n t  s p r a y i n g  c o n d i t i o n s  f o r  each  ruin. 

F i lms  sp rayed  u s i n g  e i t h e r  g l y c e r i n  o r  p o l y e t h y l e n e  g l y c o  

a s  t h e  p l a s t i c i z e r  i n  t h e  b a s i c  c o a t i n g  l i q u i d  were d r i e d  t o  a 

c o n s t a n t  we igh t  a t  4 O o C  t o  remove a s  much r e s i d u a l  w a t e r  a s  

p o s s i b l e .  A n a l y s i s  o f  t h e  Blue 1 c o n t e n t  o f  t h e s e  f i l m s  i n d i c a  

t h a t  l i t t l e  o r  no p l a s t i c i z e r  was l o s t  d u r i n g  t h e  f i l m  making 

p r o c e s s .  

400 

ed 

When p l a c e b o  t a b l e t s  were c o a t e d  i n  the  2 4  inch  A c c e l a - C o t a ,  

t t ie r e s u l t s  were s i i i i i l i i r  t o  what was seen  i n  the spraybox ( T a b l e  

8 ) .  f o u r  d i f f e r e n t  C O d t l I ’ l C J  runs were made i n  t h e  Acce la  Cota us ing  

e i t h e r  a smal l  ova l  o r  l a r g e  ova l  t a b l e t .  For each  run, 20 t a b l e t s  

were ana lyzed  f o r  t h e  aiiiount of  p ropy lene  g l y c o l  dnd the amount o f  

Blue 1 .  When 2% w/w p r o p y l e n e  g l y c o l  was used i n  the b a s i c  aqueous  

c o a t i n g  l i q u i d ,  t he  p e r c e n t  l o s s  o f  p ropy lene  g l y c o l  was n o t  a s  

e x t e n s i v e  and t h e  amount o f  p ropy lene  g l y c o l  p e r  grain o f  f i l m  
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2218 SKULTETY AND SIMS 

T A B L E  8 

R e s u l t s  o f  a s s a y s  on t a b l e t s  c o a t e d  i n  2 4  i nch  Accela  C o t a .  
The aiiiount o f  p r o p y l e n e  g l y c o l  i s  e x p r e s s e d  as  mi 11 igrairis o f  
p r o p y l e n e  g l y c o l  p e r  grdm o f  f i l m .  

R e s u l t s  f o r  2% w/’w p r o p y l e n e  g l y c o l  i n  b a s i c  aqueous  c o a t i n g  
1 i q u i d  
Large Ova lo id  T a b l e t s  Small Ovalo id  T d b l e t s  

K e s u l t s  f o r  5% w / w  p r o p y l e n e  g l y c o l  i n  b a s i c  aqueous  cod t i r ig  
1 i q u i d .  
Large Ova lo id  T a b l e t s  Sriiall Ova lo id  T a b l e t s  

11 .9  2 0.89 12.0 1~ 0 .49 

16.8 2 0.98 15.0 ,t 1 . 1  

was h i g h e r  thain what was seen  i n  the Plackett-Burii ian s t u d y .  When 5% 

w/w p r o p y l e n e  g l y c o l  was u s e d ,  s i m i l a r  r e s u l  t s  wore o b t a i n e d .  

C O N C  L US I (m 

The aniount o f  lpt’opyleiie g l y c o l  i n  t h e  jp,-iiyE:d f iliiis ranged  

from 35 t o  84 i i i i l l ig r -a i i i~  o f  p r o p y l e n e  g l y c o l  p e r  yra i i i  o f  f i l n i .  

l h i s  v a r i d t i o n  i n  t i le aii ioi int o f  propy lene  g l y c o l  i s  n o t  deperident 

upon  any o f  t h e  coniiiionly c o n t r o l l e d  - f a c t o r s  i n  aqueous f i l m  

Loa t iny  t h a t  were looked  a t  i n  t h i s  s t u d y .  I h i L  work confiri i ied t h a t  

t h e  l o s s  o f  propyleine g l y c o l  occut-s d u r i n g  .the c o a t i n g  o f  t a b l e t s  

i n  the  2 4  inch Acce la -Co ta  b u t  t he  aiiiourit l o s t  w a s  no t  a s  e x t e n s i v e  

a s  what was shown t o  occur i n  the sp raybox .  T h i s  1iia.y be due  t o  

i n h e r e n t  d i f f e r e n c e s  i n  t he  spraybox v e r s u s  t h e  A c c e i a - C o t a .  No 

l o s s  w a s  obse rved  wlieri p o l y e t h y l e n e  g l y c o l  o r  g1ycer.in were used  a s  

t h e  p l  a s  t i c i z e r .  
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PROPYLENE GLYCOL I N  FILM C O A T I N G  2219 

Because the  l o s s  i n  t h e  amount o f  p r o p y l e n e  g.lycol was found 

t o  v a r y ,  t h e  ainount o f  p r o p y l e n e  g l y c o l  - i r i  t h e  f i l ls c o u l d  d i f f e r  

froiii l o t  t o  l o t  whet1 t d b l e t s  a r e  f i l m  c o a t e d  us ing  p r o p y l e n e  glycol1 

d s  a p l a s t i c i z e r .  This  v a r i a t i o n  i n  the aitiount o f  p r o p y l e n e  g l y c o l  

coup led  w i t h  t h e  f a c t  t h a t  the amount o f  w a t e r  i n  t h e  f i l m  may n o t  

be t h e  same c o u l d  c a u s e  the  p h y s i c a l  p r o p e r t i e s  o f  t h e  f i l m s  on t h e  

t a b l e t s  t o  be d i f f e r e n t  froin l o t  t o  l o t .  F u r t h e r  work c o u l d  be done 

t o  d e m o n s t r a t e  whe the r  o r  no t  t h i s  v a r i a t i o n  i n  p r o p y l e n e  g l y c o l  

and w a t e r  c o n t e n t  can be a p o t e n t i a l  probleiii i n  t h e  c o a t i n g  o f  

t abl e t s  . 
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