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ABSTRACT 

We have  s t u d i e d  a b o u t  t h e  o p e r a t i o n  t e c h n i q u e  o f  
f i l m  c o a t i n g  w i t h  HPMC, Pharmacoa t  w h i c h  i s  o u r  p r o d u c t  

name, and show h e r e  some d a t a  i n  c o m m e r c i a l  s c a l e  u s i n g  
m a i n l y  aqueous s y s t e m  w h i c h  i s  e x p e c t e d  t o  be c a r r i e d  

o u t  i n  t h e  n e a r  f u t u r e  t h r o u g h o u t  t h e  w o r l d .  

I n  c a s e  o f  aqueous sys tem,  due t o  i t s  much b i g g e r  
h e a t  e n e r g y  r e q u i r e d  t o  e v a p o r a t e  w a t e r  as  soon as i t  
i s  s p r a y e d  on  t h e  s u r f a c e  o f  t a b l e t s ,  i t  i s  d e s i r a b l e  
t o  u s e  t h e  c o a t i n g  m a c h i n e  w i t h  h i g h e r  d r y i n g  e f f i c i e n c y ,  

b u t  can  u s e  an o r d i n a r y  pan b y  c a r e f u l  o p e r a t i o n .  

F i l m  c o a t i n g  w i t h  HPMC makes t a b l e t s  have  s t r o n g e r  
s u r f a c e  and more  b e a u t i f u l  appearance .  M a s k i n g  o f  o r i -  

g i n a l  u n d e s i r a b l e  t a s t e  and c o l o r  i s  a n o t h e r  p u r p o s e  o f  
f i l m  c o a t i n g .  
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228 TONDACHI, HOSHI, AND SEKIGAWA 

I n  t h e  c o r e  t a b l e t s  were s o f t  and b r i t t l e ,  i t  i s  
recommendable t o  t a k e  o p e r a t i o n  l i k e  s lowing  down t h e  
beg in ing  r e v o l u t i o n  speed  o f  pan and us ing  w e l l - d i s p e r s e d  
s p r a y  mist f o r  which a i r  borne  s p r a y  i s  e a s i e r  t o  c o n t -  
r o l  i t  b u t  i n  t h e  b i g  and s t e a d y  commercial  o p e r a t i o n ,  
a i r l e s s  s p r a y  i s  a l s o  a p p l i c a b l e .  

We w i l l  be happy i f  o u r  d a t a  would be of some he lp  
t o  t h o s e  peop le  i n t e n d i n g  t o  do aqueous f i l m  c o a t i n g .  

ARTICLE 

Film c o a t i n g  i s  becoming t o  b e  p o p u l a r  t a k i n g  t h e  
p l a c e  of c l a s s i c  s u g a r  c o a t e d  t a b l e t  t o  g e t  t h e  b e a u t i -  
f u l  a p p e a r a n c e ,  p r o t e c t i v e  c o a t i n g  of  f r a g i l e  t a b l e t s  
and masking of  c o l o r  and bad t a s t e .  Hydroxypropylmethyl-  
c e l l u l o s e ,  e s p e c i a l l y  i t s  lower  v i s c o s i t y  t y p e s ,  c o r r e s -  
ponding t o  ou r  p r o d u c t s  Pharmacoat  603 ,  606 and 615 a r e  
p l a y i n g  t h e  i m p o r t a n t  r o l e  f o r  t h i s  purpose  th roughou t  
t h e  wor ld .  

A s  a m a t e r i a l  o f  f i l m  c o a t i n g ,  HPMC has  t h e  f o l l o w -  
ing  c h a r a c t e r i s t i c s .  
. T r a n s p a r e n t ,  t ough ,  f l e x i b l e  and non- tacky  f i l m  can 

. S t a b l e  t o  a wide range  o f  biochemica l  and enzyme s y s -  

. More than  30 y e a r s  h i s t o r y  of  food and pha rmaceu t i ca l  
a p p l i c a t i o n  of  HPMC based on p h y s i o l o g i c a l  s a f e t y .  

. E a s i l y  p r i n t a b l e  on i t  by o r d i n a r y  p r i n t e r .  

. I t  can c o a t  on deep e n g r a v e d . t a b l e t s  even w i t h  s h a r p  

be made from i t s  o r g a n i c  o r  aqueous s o l u t i o n .  

tem. 

edge .  

A t  f i r s t  HPMC was deve loped  on g e n e r a l  pha rmaceu t i -  
c a l  a p p l i c a t i o n  such a s  e m u l s i f i e r ,  p r o t e c t i v e  c o l l o i d ,  
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AQUEOUS SYSTEM TABLET COATING 229 

s t a b i l i z e r ,  suspending  a g e n t  or t h i c k e n e r  and t h e  a p p l i -  
c a t i o n  a s  f i l m  c o a t i n g  m a t e r i a l  has on ly  10 y e a r s  h i s t o r y .  
A t  t h a t  t ime we i n t r o d u c e d  Pharmacoat f i r s t  i n  t h e  world 
a n d  f o r t u n a t e l y  i t  has ga ined  high r e p u t a t i o n .  

Film c o a t i n g  t e c h n i q u e  has  been developed by u s i n g  
H P M C  in  mixed o r g a n i c  s o l v e n t  base  such a s  methylene-  
c h l o r i d e  and  e t h a n o l .  

However some o r g a n i c  s o l v e n t s  have a danger  o f  ex-  
p l o s i o n  when mixed wi th  a i r  and o t h e r  s o l v e n t s  l i k e  c h l o -  
r i n a t e d  hydrocarbon i s  n o t  always d e s i r a b l e  t o  use  by 
hea l  t hy  r eason .  

Recent ly  envi ronmenta l  r e g u l a t i o n s  abou t  e x h a u s t i n g  
s o l v e n t s  i n  eve ry  c o u n t r i e s  a r e  going t o  be more s t r i c t  
t h roughou t  t h e  world.  

Some companies a r e  adop t ing  t h e  comple te  r ecove ry  
sys tem of s o l v e n t s ,  b u t  g e n e r a l l y  i t  t a k e s  so much money 
t o  b u i l d  u p  such a p p a r a t u s  and does n o t  pay i f  i t  i s  n o t  
f a i r l y  b ig  s c a l e  p l a n t .  

As t h e  r e s u l t ,  aqueous system has been r a p i d l y  pa id  
a t t e n t i o n  everywhere ,  b u t  on t h e  o t h e r  hand l a t e n t  h e a t  
of e v a p o r a t i n g  w a t e r  i s  abou t  t h r e e  t imes  b i g g e r  than  
t h a t  of  gene ra l  o r g a n i c  s o l v e n t  f o r  example 539 Kcal/kg 
of  w a t e r  i n  comparison w i t h  204 Kcal/kg of e t h a n o l .  So 

d r y i n g  e f f i c i e n c y  i n  t h e  c o a t i n g  a p p a r a t u s  become t h e  
most i m p o r t a n t  a s p e c t  i n  c a s e  of aqueous c o a t i n g .  

One way t o  s o l v e  t h i s  problem i s  t o  use  t h e  com- 
b ined  aqueous o r g a n i c  s o l v e n t  system l i k e  e thano l  and 
w a t e r  a s  an i n t e r m e d i a t e  s t e p  and a n o t h e r  i s  t o  use  more 
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230 TONDACHI, HOSHI, AND SEKIGAWA 

e f f i c i e n t  m a c h i n e  l i k e  r o t a r y  d rum t y p e  c o a t e r ,  i n  w h i c h  
d r y i n g  a i r  i s  f o r c e d  t h r o u g h  t h e  t a b l e t  bed ,  o r  t o  use  
t h e  f l u i d i z i n g  co lumn.  

However ,  e v e n  i n  an  o r d i n a r y  pan,  i f  t h e  p r o p e r  con -  

d i t i o n s  w o u l d  be  c h o s e n  up, aqueous  c o a t i n g  w i l l  be p r a c -  
t i c a b l e  as  we w r i t e  a f t e r w a r d s .  

( J )  Examp le  i n  c o m m e r c i a l  s c a l e  o p e r a t i o n  

. T a b l e t  
M a i n  componen t :  H y d r o x o c o b a l a m i n i  A c e t a s  500 

S i z e :  6 .0  mm d i a m e t e r ,  2 .8  mm t h i c k -  

W e i g h t :  85 m g / t a b  
D i s i n t e g r a t i o n :  10 m i n  4 7  s e c  
M o i s t u r e  c o n t e n t :  0 .25  % 
H a r d n e s s :  2.0 k g  

g a mma 

e n e s s  

. M a c h i n e  
R o t a r y  d rum t y p e  c o a t e r  ( H i - c o a t e r ,  Pan d i a m e t e r  

S t a n d a r d  c h a r g e :  1 3 0  - 1 4 0  k g  
Number o f  b u f f l e s :  4 
D r y i n g  a i r  speed :  
S p r a y  gun :  a i r  b o r n e  s p r a y  x 2 

1 3 0 0  mm, F r e u n d  Co., Japan)  

35  m3/min  a t  o u t l e t  

. C o a t i n g  s o l u t i o n  
P h a r m a c o a t  606  . . . . . 7 k g  

W a t e r  . . . . . 6 3 k g  

. C o a t i n g  c o n d i t i o n s  
Charge  p e r  b a t c h :  1 4 0  k g  (1 ,650,000 t a b l e t s )  
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AQUEOUS SYSTEM TABLET COATING 2 31 

Pan r e v o l u t i o n :  10  rpm 
D i s t a n c e  o f  gun :  30 cm t o  t a b l e t  b e d  

S p r a y i n g  a i r  speed:  200 l / m i n / g u n  
D r y i n g  a i r  t e m p e r a t u r e :  85 - 88"c  
T a b l e t  bed  t e m p e r a t u r e :  4 3 " c  
S p r a y i n g  s o l u t i o n  f e e d :  100 - 110 m l / m i n  x 2 
C o a t i n g  t i m e :  247 m i n  

S p r a y i n g  a i r  p r e s s u r e :  6 - 7 k g  

. C o a t e d  t a b l e t  

D i s i n t e g r a t i o n  t i m e :  12  m i n  5 sec  
C o a t e d  q u a n t i t i e s :  2 .4  m g / t a b  ( 3  % )  
T h i c k e n e s s  o f  c o a t i n g :  0.01 mm 
M o i s t u r e  c o n t e n t s :  0 .24  % 
Appearance :  f a i r l y  good 

( 2 )  Aqueous c o a t i n g  on  m o i s t u r e  s e n s i t i v e  t a b l e t  
( P e n i c i l l i n )  

. T a b l e t  

Commerc ia l  p e n i c i l l i n  t a b l e t  
S i z e :  18 mm x 8 mm, O b l o n g  t y p e  

W e i g h t :  1000 mg 

. M a c h i n e  
R o t a r y  drum t y p e  c o a t e r  ( H i - c o a t e r ,  Pan d i a m e t e r  

S t a n d a r d  c h a r g e  50 k g  

Number o f  b u f f l e s :  4 
S p r a y  gun:  a i r  b o r n e  s p r a y  x 3 

1000 mm, F r e u n d  Co., J a p a n )  

. C o a t i n g  s o l u t i o n  
Pharmacoa t  606 . . . . . 8 p a r t s  
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232 TONDACHI, HOSHI, AND SEKIGAWA 

Water . . . . , 92 p a r t s  

Coat ing  c o n d i t i o n s  
Charge p e r  b a t c h :  50 k g  
P a n  r e v o l u t i o n :  10 rpm 
Spray ing  a i r  s p e e d :  190 1 /mi n / g u n  
Drying a i r  t e m p e r a t u r e :  81"c  
T a b l e t  bed t e m p e r a t u r e :  43"c 
Spray ing  s o l u t i o n  f e e d :  50 m l / m i n  x 3 
Coat ing  t ime:  90 min 

. Coa ted  t a b l e t s  
Coated q u a n t i t i e s :  24 m g / t a b  ( 2 . 4  % )  
Thickeness  of  c o a t i n g :  0 .04  mm 

Mois tu re  c o n t e n t s :  o r i g i n a l  t a b l e t s  0 . 6 2  % 
c o a t e d  t a b l e t s  0 . 6 5  % 

A n a l y t i c a l  method of  P e n i c i l l i n e  
P e n i c i l l i n e  c o n t e n t s  of  t h e  t a b l e t  was d e t e r -  

mined by i o d o m e t r i c a l l y  a c c o r d i n g  t o  Pe r  F i n h o l t s  
m e t h o d  ( J o u r n a l  o f  Pha rmaceu t i ca l  S c i e n c e ,  Vol 54,  
No. 3 ,  p a g e  387 March 1 9 6 5 ) .  One p e n i c i l l i n e  t a b -  
l e t  was d i s s o l v e d  i n  1 % phospha te  b u f f e r  w i th  pH 
6 . 0  ( 2 . 0  g d i b a s i c  p o t a s s i u m  p h o s p h a t e ,  8 . 0  g mono- 
b a s i c  po ta s s ium phospha te  and s u f f i c i e n t  d i s t i l l e d  
w a t e r  t o  make 1000 ml )  and d i l u t e d  t o  500 ml wi th  
t h e  b u f f e r .  From t h e  s o l u t i o n ,  t o  2 ml samples ,  
A and B y  were p i p e t t e d  i n t o  s e p a r a t e  100 ml u n i -  
v e r s a l  f l a s k s  w i t h  g l a s s  s toppers .  To A ,  100 ml 
o f  1 N sodium hydrox ide  i s  added.  A f t e r  s t a n d i n g  
f o r  20 minu tes  a t  room temperature,  5 ml of  p h t h a -  
l a t e  b u f f e r  s o l u t i o n ,  pH 4 . 5 ,  1 . 0 0  ml of  1 N hydro-  
c h l o r i c  a c i d ,  and 10 .00  ml of 0.01 N i o d i n e  were 
a d d e d .  The f l a s k  was c l o s e d  and k e p t  f o r  20 min. 
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AQUEOUS SYSTEM TABLET COATING 233 

i n  d a r k n e s s  a t  room t e m p e r a t u r e .  Excess  o f  i o d i n e  
was t i t r a t e d  w i t h  0 .01  N s o d i u m  t h i o s u l f a t e  u s i n g  

2 d r o p s  o f  s t a r c h  m u c i l a g e  as  i n d i c a t o r .  ( t i t r a -  
t i o n  a m l ) .  To B, 5 m l  o f  p h t h a l a t e  b u f f e r  s o l u -  
t i o n ,  pH 4 .5 ,  and 10 .00  m l  o f  0 . 0 1  N i o d i n e  were  

added.  The f l a s k  was c l o s e d  and  k e p t  f o r  20 m i n .  

i n  d a r k n e s s  a t  room t e m p e r a t u r e ,  and t h e  m i x t u r e  

was t i t r a t e d  w i t h  0 . 0 1  N s o d i u m  t h i o s u l f a t e  ( t i -  

t r a t i o n  B m l ) .  

. R e s u l t s  o f  a n a l y s i s  

t a b l e t  w e i g h t  t i t r a t i o n  t i t r a t i o n  
( a  m l )  ( b  m l )  

o r i g i n a l  t a b l e t  1 .0100  g 4.05 9.00 

c o a t e d  t a b l e t  1 .0326  g 4 .05  9.00 
The d i f f e r e n c e  b e t w e e n  t h e  t w o  t i t r a t i o n  ( b - a )  

i s  c o n s i d e r e d  t o  r e p r e s e n t  t h e  amount o f  i o d i n e  
e q u i v a l e n t  t o  t h e  p e n i c i l l i n e  p r e s e n t .  

( 3 )  M a s k i n g  o f  c o l o r e d  t a b l e t s  

. T a b l e t :  P l a c e b o  ( c h o c o l a t e  shade)  
L a c t o s e  36, C o r n s t a r c h  54, M i c c o c r y s t a l l i n e  c e l l u -  
l o s e  1 0  
Food  d y e  0.3 ( A m a r a n t h  36 %, T a r t r a z i n e  48 %, 
I n d i g o  c a r m i n e  1 6  % )  
Pharmacoa t  615 ( a s  b i n d e r  i n  w e t  g r a n u l a t i o n  me th -  

Pharmacoa t  i s  u s e d  a s  8 % s o l u t i o n  i n  e t h a n o l  and 
w a t e r  ( 8  : 2 )  
S i z e :  15  mm x 8 . 5  mm f o o t b a l l  t y p e  
W e i g h t :  450  m g / t a b  
D i s i n t e g r a t i o n :  7 m i n  30  s e c  

o d  1 
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234 TONDACEI, HOSBI, AND SEKIGAWA 

F r i  a b i  1 i t y :  0 .11 % 
Hardness : 6.4 k g  

. Mach ine  
R o t a r y  drum t y p e  c o a t e r  ( A c c e l a  Co ta  2 4 " ,  Manesty  

Spray  gun: a i r  b o r n e  t y p e  x 1 

C o . ,  U. K.) 

. C o a t i n g  s o l u t i o n  
A B 

Pharmacoat  606 8 p a r t s  8 p a r t s  
P E G  6000 2.4 
T i t a n i u m  o x i d e  4 4 
Water 92 92 

106.4 104 

. C o a t i n g  c o n d i t i o n s  
Charge p e r  b a t c h :  12 k g  
Pan r e v o l u t i o n  : 15 rpm 
S p r a y i n g  a i r  speed: 180 l / m i n  
D r y i n g  a i r  t e m p e r a t u r e :  6Ooc 

T a b l e t  bed t e m p e r a t u r e :  42 - 45Oc 
S p r a y i n g  s o l u t i o n  f e e d :  40 m l / m i n  
C o a t i n g  t i m e :  A 145 m i n  

B 30 min ( d i s c o n t i n u e d )  

. Coa ted  t a b l e t  
To mask t h e  d a r k  c o l o r e d  t a b l e t s  by one p r o c e s s  

o f  aqueous f i l m  c o a t i n g ,  i t  seemed t o  be n e c e s s a r y  
t o  add so much q u a n t i t y  o f  T i t a n i u m  o x i d e  w i t h  P E G  
i n  c o a t i n g  s o l u t i o n .  

Appearance o f  t h e  t a b l e t s  t h u s  o b t a i n e d  was 
s a t i s f a c t o r y ,  b u t  w i t h o u t  P E G  c o a t i n g  o p e r a t i o n  
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c o u l d  n o t  h e l p  d i s c o n t i n u i n g  because o f  o c c u r i n g  
c r a c k  on t h e  f i l m  s u r f a c e .  

Coated q u a n t i t i e s  ( A ) :  17.5 mg/ tab ( 3 . 9  % )  

14) Aqueous c o a t i n g  by o r d i n a r y  pan 

I n  t h e  c o a t i n g  o p e r a t i o n  u s i n g  o r d i n a r y  pan, 
d r y i n g  a i r  b lown  on t h e  s u r f a c e  o f  t a b l e t s  bed i n  
t h e  s u r f a c e  o f  t a b l e t s  bed i n  t h e  pan i s  l i a b l e  t o  
be b lown  back i m m e d i a t e l y  f r o m  t h e  s u r f a c e  w i t h o u t  
g o i n g  i n t o  t a b l e t s  bed. 

So w e t t e d  t a b l e t s  r o l l e d  i n t o  t h e  t a b l e t  bed 
a r e  l i k e l y  t o  s t i c k  each o t h e r  t e m p o r a r i l l y  w h i c h  
o f t e n  cause t h e  t r o u b l e  o f  t h e  b l i s t e r i n g  s u r f a c e .  

T a b l e t s  i n  t h e  pan s h o u l d  be w e l l  t u m b l e d  b y  
r e g u l a t i n g  t h e  r e v o l u t i o n  speed o f  pan so as n o t  t o  
s l i p  a l o n g  t h e  i n n e r  w a l l  o f  pan. S e t t i n g  o f  seve-  
r a l  w e l l  a r r a n g e d  b u f f l e s  i n  t h e  pan have c l o s e  r e -  
l a t i o n  w i t h  t h e  b e a u t i f u l  s u r f a c e  o f  t a b l e t s  w i t h  
even c o l o r .  

I t  i s  a l s o  e f f e c t i v e  t o  r e g u l a t e  t h e  s p r a y i n g  
v e l o c i t y  so as n o t  t o  o v e r w e t  t h e  s u r f a c e  o f  t a b l e t s  
and we recommend t o  use a t  l e a s t  two s p r a y  guns w i t h  
s m a l l e r  n o z z l e  d i a m e t e r .  F i n e r  s p r a y i n g  m i s t  and 
a p p r o p r i a t e  s p r a y i n g  on and o f f  i n t e r v a l s  a r e  d e s i r -  
a b l e  t o  g e t  t h e  smooth s u r f a c e .  

I f  t h e  s p r a y i n g  s o l u t i o n  w i l l  be r e c y c l e d  t o  
t h e  s t o r a g e  t a n k  when s topped ,  t h e r e  w i l l  be l e s s  
chance o f  t h e  damaged t a b l e t s  by d r o p p i n g  t h e  l i q u i d  
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236 TONDACHI, KOSHI, AND SEKIGAWA 

when s t o p  and b e g i n  t o  s p r a y  t h r o u g h  t h e  p r e s s u r e  
f e e d i n g  s y s t e m  d u r i n g  t h e  i n t e r m i t t e n t  s p r a y i n g  ope-  
r a t i o n  u s i n g  o r d i n a r y  pan .  

We recommend t o  a d o p t  t h e  s y s t e m  w h i c h  c o m p r i s e  
f i r s t  t o  p u s h  t h e  n e e d l e  t o  s t o p  t h e  s o l u t i o n  f e e d  
i n  t h e  n o z z l e ,  t h e n  one t o  t w o  seconds  l a t e r  t o  s t o p  
t h e  s p r a y i n g  a i r  b y  t h e  t i m e r .  

. T a b l e t  : P l a c e b o  

L a c t o s e  150 mg 

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  1 0 0  
Corn  s t a r c h  50  

O t h e r s  30 

T a b l e t  w e i g h t :  330 m g / t a b  
T a b l e t  d i a m e t e r :  9 .5  mm 

D i s i n t e g r a t i o n :  2 m i n  3 5  sec  
H a r d n e s s  : 9 - 1 0  k g  

. M a c h i n e  
O r d i n a r y  pan  (Pan  d i a m e t e r  1 0 0 0  mm) 
S t a n d a r d  c h a r g e :  50 k g  

Number o f  b u f f l e s :  6 
S p r a y  g u n s :  a i r  b o r n e  s p r a y  x 2 

. C o a t i n g  s o l u t i o n  

A B C 
o r g a n  i c 

Pharmacoa t  606 8 p a r t s  8 8 
T a r t r a z i n e  A1 l a k e  0 . 1 4  
T i t a n i u m  d i o x i d e  0.35 

S o l u b l e  d y e  0 .04  0.04 
M e t h y l e n e  c h l o r i d e  46 

w a t e r /  e t ha no  1 aqueous 
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46 E t h a n o l  
Wate r  

. C o a t i n g  c o n d i t i o n s  

Charge p e r  b a t c h  50 kg 
D r y i n g  a i r  f e e d  11.7 m3/min 
Pan r e v o l u t i o n  10 rpm 

L i q u i d  t e m p e r a t u r e  25"c  
L i q u i d  f e e d  250 m l / m i n  x 2 
A i r  t e m p e r a t u r e  6 0 " c  
S p r a y i n g  c y c l e  1 0  sec  s p r a y  

T a b l e t  t e m p e r a t u r e  35 - 38"c  
C o a t i n g  t i m e  150  m i n  

C o a t i n g  q u a n t i t i e s  10 m g / t a b  

30 sec  o f f  

46 

50 
11.7 
10  

40 
90 x 2 
75 
10  

20 
40 - 45 

31 0 
10 

92 

50 
11.7 
10 
40 
5 0  x 2 

75 
5 
7 

45 - 50 
450 

1 0  

E v e r y  t h r e e  o p e r a t i o n s  ( A ,  B, C) have  been 
done w e l l  w i t h o u t  d i f f i c u l t y  and  c o a t e d  t a b l e t s  
were  s a t i s f a c t o r y .  

1 5 )  A i r l e s s  s p r a y  i n  f i l m  c o a t i n g  

Mos t  o f  o u r  s t u d i e s  a b o u t  aqueous c o a t i n g  have  

been done b y  u s i n g  a i r  b o r n e  s p r a y  s a t i s f a c t o r i l y .  

We f e e l  a i r l e s s  s p r a y  i s  more  s e n s i t i v e  t o  v i s -  
c o s i t y  change o f  s p r a y i n g  l i q u i d ,  a l t h o u g h  i t  i s  more  
e f f i c i e n t  i n  b i g  s c a l e  pan  w i t h o u t  b l o w i n g  b a c k  l i k e  

a i r  b o r n e  s p r a y .  

So we have s t u d i e d  i t  b y  u s i n g  N o r d s o n  s p r a y .  

. T a b l e t :  P l a c e b o ,  L a c t o s e  and C o r n s t a r c h  
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238 TONDACHI, HOSHI, AND SEKZGAWA 

9 mm i n  d i a m e t e r ,  260 mg / tab  
Hardness :  7 kg 

Mach ine  

O r d i n a r y  pan (Pan d i a m e t e r  930 mm) 
S t a n d a r d  c h a r g e :  50 k g  
Number o f  b u f f l e s :  4 
D r y i n g  a i r :  6 O o c ,  5 m31min 
Spray  gun:  Nordson  t y p e  a i r l e s s  s p r a y  x 2 

. C o a t i n g  s o l u t i o n  

A B C 
Pharmacoat  606 8 p a r t s  8 8 
Water  46 15  
E t h a n o l  46 85 46 
M e t h y l e n e  c h l o r i d e  46 
P i gmen t 0.2 0 .2  2 

, C o a t i n g  c o n d i t i o n s  

Charge p e r  b a t c h :  50 kg 
Pan r e v o l u t i o n :  30 m i n  . . . . 8 rpm 

30 m i n  . . . . 15 rpm 
A B 

N o z z l e  d i a m e t e r  0.33 mm 0.28 
P r e s s u r e  50 k g l s q ,  cm 45  
L i q u i d  f e e d  220 m l / m i n  280 
S p r a y i n g  c y c l e  8 sec s p r a y  10 

22 sec s p r a y  20 

T a b l e t  t e m p e r a t u r e  40"c 35 
C o a t i n g  q u a n t i t i e s  2.7 % 2.7 
C o a t i n g  t i m e  210 m i n  180  

C 
0 .28 

50 
220 
10 
20 
33 
3.5 

200 

I n  t h i s  e x p e r i m e n t ,  we have e x p e r i e n c e d  some- 
t i m e s  t h e  b l o c k a g e  o f  n o z z l e s ,  p r o b a b l y  due t o  t h e  
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d i s c o n t i n u o u s  s p r a y i n g .  So, t a b l e t s  o b t a i n e d  were  

n o t  s o  b e a u t i f u l  t h i s  t i m e ,  b u t  p r o b a b l y  i t  w i l l  
be i m p r o v e d  i n  f u t u r e  s t u d y .  

( 6 )  Aqueous c o a t i n g  i n  f l u i d i z i n g  s y s t e m  

. T a b l e t s  

P l a c e b o  m a i n l y  composed o f  l a c t o s e - c o r n s t a r c h  9 mm 
d i a m e t e r ,  300 mg/tab.,  6 - 7 k g  h a r d n e s s  

. M a c h i n e  
W u r s t e r  w i t h  12 i n c h e s  d i a m e t e r  

. C o a t i n g  s o l u t i o n  

Pharmacoa t  606 . . . . . 8 p a r t s  
S u n s e t  Y e l l o w  FCF . . . . . 0.04 I' 

Water  . . . . .  92 II 

. C o a t i n g  c o n d i t i o n s  
Charge p e r  b a t c h :  
T e m p e r a t u r e  o f  a i r  f o r  f l u i d i z i n g :  
S p r a y i n g  l i q u i d  f e e d :  
T e m p e r a t u r e  o f  c o a t i n g  s o l u t i o n :  
T e m p e r a t u r e  o f  e x h a u s t i n g  a i r :  

S p r a y i n g  a i r  p r e s s u r e :  
C o a t i n g  s o l u t i o n  c o n s u m p t i o n :  
Pharmacoa t  c o n s u m p t i o n :  
C o a t i n g  t i m e :  

15  k g  

70"c  
70 m l / m i n  

20°C 
40"c  

4 kg/cm2 

5.6 kg  

450 g ( 3  % )  
65 m i n  

Aqueous c o a t i n g  can  be  done i n  a f l u i d i z i n g  
sys tem,  b u t  t h e  c o l o r  o f  t h e  t a b l e t s  were  n o t  so 
even  as  t h o s e  o b t a i n e d  i n  o t h e r  sys tems  because  t h e  

d i s t a n c e  b e t w e e n  t h e  t a b l e t s  and  t h e  s p r a y  n o z z l e  
i n  t h e  co lumn was n o t  c o n s t a n t  a l w a y s .  
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240 TONDACHI, HOSHI, AND SEKIGAWA 

B l e n d i n g  m o t i o n  o f  t a b l e t s  was seemed t o  be 

n o t  so p e r f e c t  i n  t h i s  sys tem t o o ,  a l t h o u g h  t h i s  
i s  t h e  most  e f f i c i e n t  sys tem i n  p r o d u c t i v i t y .  

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
/1

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.


