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Abs t r ac t  
E x c i p i e n t s  must meet t h e  physico-chemical  r e q u i r e -  

ments f o r  t h e  dosage form, b u t  a d d i t i o n a l  f a c t o r s  must 
a l s o  be cons ide red .  These i n c l u d e  freedom from any 
a d v e r s e  r e a c t i o n s ,  approval  by r e g u l a t o r y  a g e n c i e s ,  
d e f i n e d  chemica l  and p h y s i c a l  p r o p e r t i e s ,  a n a l y t i c a l  
and m i c r o b i o l o g i c a l  p u r i t y ,  supply  and i n t e r n a t i o n a l  
a v a i l a b i l i t y .  A r a t i o n a l  approach f o r  t h e  fo rmula t ion  
of t a b l e t s  and c a p s u l e s  w i t h  f i r s t  and second c h o i c e  
e x c i p i e n t s  is d i s c u s s e d .  

In  t h e  l a s t  few y e a r s  t h e r e  h a s  been a growing 

r e a l i z a t i o n  t h a t  t h e  performance of  many dosage  forms 
is  de termined  t o  a l a r g e  deg ree  by t h e  p r o p e r  c h o i c e  
of  e x c i p i e n t s .  I n  a d d i t i o n ,  t h e  r e l a t i v e  benef i t s  and 
r i s k s  of c e r t a i n  a d d i t i v e s  such  as c o l o r a n t s ,  f l a v o r i n g  
a g e n t s  and p r e s e r v a t i v e s  have been d i s c u s s e d  more and 
more f r e q u e n t l y .  F i n a l l y ,  growing concern about  t h e  
e c o l o g i c a l  f u t u r e  o f  our  p l a n e t  h a s  l e d  t o  a reap-  

*)  Paper  p r e s e n t e d  a t  t h e  2 1 s t  N a t i o n a l  Meet ing,  APhA 
Academy o f  Pha rmaceu t i ca l  S c i e n c e s ,  Orlando ( F l a . ) ,  
November, 1976. 
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492 HESS 

p r a i s a l  of  t h e  use  of  c e r t a i n  s o l v e n t s .  I t  i s  t h e r e f o r e  
t i m e l y  t o  r ev iew t h e  q u e s t i o n s  r a i s e d  by t h e s e  develop-  
m e n t s  i n  a meet ing  such  a s  t h i s .  

S w i t z e r l a n d  is a very  s m a l l  c o u n t r y .  The home m a r -  
k e t  of  t h e  l a r g e r  Swiss  companies is t h e r e f o r e  r e l a t i v e -  

l y  small and a l l  d e c i s i o n s  t aken  by t h e s e  companies must 
be made i n  c o n s i d e r a t i o n  t o  t h e  i m p l i c a t i o n s  t o  t h e  main 
marke ts  i n  Europe and o v e r s e a s .  Expor t s  from Swi tze r -  
l a n d  are mainly t o  s m a l l e r  c o u n t r i e s .  The l a r g e r  
c o u n t r i e s  have p r o d u c t i o n  si tes of  t h e i r  own. Given 
t h i s  s i t u a t i o n ,  q u e s t i o n s  r e l a t i n g  t o  t h e  a c c e p t a b i l i t y ,  
p r o p e r t i e s  and per formance  of e x c i p i e n t s  i n  d i f f e r e n t  
c o u n t r i e s  and under  d i f f e r e n t  c o n d i t i o n s  are n o t  new t o  
u s .  Before  s t a r t i n g  w i t h  a rev iew o f  t h e  d i f f e r e n t  

items t o  be c o n s i d e r e d  i t  shou ld  be mentioned t h a t  t h e  
l a r g e  Swiss  companies have Pharmacy Research  and Develop- 
ment groups  i n  s e v e r a l  c o u n t r i e s ,  The c o o p e r a t i o n  which 
e x i s t s  between t h e s e  groups  e n a b l e  o u r  company i n  coun- 
tr ies such  as  I n d i a  o r  Japan  t o  make l o c a l  a d j u s t m e n t s  
t o  f o r m u l a t i o n s  deve loped  i n  S w i t z e r l a n d ,  t h e  Un i t ed  
S t a t e s  o r  e l sewhere .  In  p r i n c i p l e ,  however, t h e  same 

f o r m u l a t i o n s  s h o u l d  be  used  by a l l  group companies ,  
Choosing e x c i p i e n t s  f o r  dosage  forms w i l l  t h e r e f o r e  
u s u a l l y  be  some sort  o f  a compromise, t a k i n g  local 
r e g u l a t i o n s ,  a v a i l a b i l i t y  and t e c h n i c a l  per formance  
i n t o  c o n s i d e r a t i o n .  

The i n f l u e n c e  o f  c o m p a t i b i l i t y  s t u d i e s  on t h e  
c h o i c e  of e x c i p i e n t s  f o r  t a b l e t s  and c a p s u l e s  w i l l  
f i r s t  be  reviewed.  

The m o s t  i n e r t  f i l l e r  and d i s i n t e g r a n t  is s t a r c h .  

Lactose is a l s o  i n e r t  excep t  fo r  i t s  r e a c t i o n  w i t h  
pr imary  m i n e s .  However, i t  is s t i l l  a f i r s t  c h o i c e  
m a t e r i a l  due  t o  i ts worldwide a v a i l a b i l i t y  and good 
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EXCIPIENTS FOR INTERNATIONAL USE 493 

TABLE I 

Compatibility of Excipients in Tablets and Capsules 

F I L LE RS, D IS1 NTEG RANTS 

Corn starch: ok (formaldehyde!) I 
Lactose: ok (except primary amines) I 
Mannitol: ok (technical problems) II 
Sucrose: ok (hygroscopic point at 77.4% r.h.1 II 
AviceP: 1 
PrimojeI'nl: I somewhat less satisfactory than starch II 

Emcompress'"): may lose water II 
Tricalcium phosphate: may accelerate hydrolytic degradations 

I, II: Priorities for use (includes all aspects) 

I I 

t e c h n i c a l  p r o p e r t i e s .  The i n e r t  Mannitol  is a second 
c h o i c e  material mainly because of i t s  u n s a t i s f a c t o r y  
t e c h n i c a l  p r o p e r t i e s .  Sucrose  i s  q u i t e  i n e r t  and h a s  
similar compression p r o p e r t i e s  as Lac tose  but  h a s  a 
r a t h e r  low hygroscopic  p o i n t .  Avice lR and Primogel  
o r  Explo tab  , brand names f o r  M i c r o c r y s t a l l i n e  c e l l u -  
lose and Sodium carboxymethyl s t a r c h ,  are  less i n e r t  
t h a n  s t a r c h .  
phosphate  d i h y d r a t e  may l o s e  water and cause  problems 
w i t h  s e n s i t i v e  i n g r e d i e n t s .  T r i ca l c ium phosphate ,  
which is  a v a i l a b l e  as a f i n e  powder, may also ac-  
celerate h y d r o l y t i c  d e g r a d a t i o n s .  The p r e f e r r e d  b i n d e r  
is S t a r c h  p a s t e .  The o t h e r  b i n d e r s ,  Polyvinylpyr-  
r o l i d o n e ,  Hydroxypropylmethyl c e l l u l o s e  and G e l a t i n  
are n o t  i n e r t .  In  a d d i t i o n ,  G e l a t i n  t e n d s  t o  promote 
m i c r o b i a l  s p o i l a g e .  C o l l o i d a l  s i l i c a  which h a s  t h e  
p r o p e r t i e s  of a g l i d a n t  bu t  a l s o  t h a t  o f  a b i n d e r  and 
a wicking  agent  may t u r n  o u t  t o  be q u i t e  r e a c t i v e .  
I t  is  n e v e r t h e l e s s  a f i r s t  c h o i c e  material because 
i t s  i n t e r e s t i n g  p r o p e r t i e s  g i v e  t a b l e t s  good hard-  

R 

R 

EncompressR a brand  of  g r a n u l a r  Dicalcium 
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494 HESS 

n e s s  and f a s t  d i s i n t e g r a t i o n  a t  t h e  same t i m e ,  Due 
t o  t h e  low concent ra t ions  employed i t s  r e a c t i v i t y  i s  
p r o h i b i t i v e  o n l y  w i t h  v e r y  s e n s i t i v e  a c t i v e  i n g r e -  

d i e n t s .  T a l c  is not  r e a c t i v e ,  however it i s  d i f f i c u l t  
t o  o b t a i n  i t  i n  good and c o n s t a n t  q u a l i t y .  Moreover, 

i ts r o l e  i n  t a b l e t s  ( excep t  f o r  c o a t i n g )  is o f t e n  

wi thout  f o u n d a t i o n .  Among t h e  l u b r i c a n t s ,  Magnesium 
s t e a r a t e  i s  f i r s t  c h o i c e  because  o f  i t s  a v a i l a b i l i t y .  

C o m p a t i b i l i t y  o f  t h e  d i f f e r e n t  l u b r i c a n t s  h a s  t o  be 

e v a l u a t e d  i n d i v i d u a l l y .  N o  g e n e r a l  c l e a r - c u t  advantage  

f o r  any o f  t h e  compounds can be s t a t e d .  
Even i f  a c e r t a i n  e x c i p i e n t  meets t h e  phys ico-  

chemical  r e q u i r e m e n t s  f o r  t h e  dosage  form w e  must 

a s k  whe the r ,  a c c o r d i n g  t o  e x i s t i n g  knowledge, it is 
f r e e  from any a d v e r s e  r e a c t i o n s  and whether  it is ap- 
proved or  w i l l  be  approved by r e g u l a t o r y  a g e n c i e s  world- 

wide.  I hope t o  make i t  c l e a r  t h a t  t h e  second p o i n t  
does  no t  n e c e s s a r i l y  f o l l o w  from t h e  f i r s t .  

While most e x c i p i e n t s  do not  g i v e  rise t o  any ad- 
v e r s e  react ions i n  t h e  q u a n t i t i e s  normal ly  used ,  cer- 
t a i n  p r e s e r v a t i v e s  and d y e s t u f f s  are known t o  have a n  
a l l e r g e n i c  p o t e n t i a l ( R e f .  1-5). I n  t h e  case of  pheno- 
l i c  p r e s e r v a t i v e s  (which i n c l u d e  t h e  p a r a b e n s )  t h i s  
p o t e n t i a l  a p p e a r s  t o  b e  r e l a t e d  t o  t h e i r  an t imic rob-  

i a l  a c t i v i t y .  

Paragraph  10 o f  t h e  1976 Drug Law of  t h e  F e d e r a l  
Republ ic  o f  Germany s ta tes  t h a t  a l l  a c t i v e  i n g r e d i e n t s  

must be p u b l i c l y  d e c l a r e d .  T h i s  requi rement  i n c l u d e s  
p r e s e r v a t i v e s  because  o f  t h e i r  a n t i m i c r o b i a l  a c t i v i t y .  

Whether d y e s t u f f s  w i t h  a weak a l l e r g e n i c  p o t e n t i a l  
shou ld  be  i n c l u d e d  i n  t h i s  c a t e g o r y  is  s t i l l  d e b a t e d .  
However, i n  c o u n t r i e s  such  as Sweden l ists  of  d r u g  

p r e p a r a t i o n s  c o n t a i n i n g  T a r t r a z i n e  and o t h e r  azo  dye- 
s t u f f s  have a l r e a d y  been p u b l i s h e d .  T h i s  o b v i o u s l y  
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EXCIPIENTS FOR INTERNATIONAL USE 495 

l e a d s  t o  a c e r t a i n  marke t ing  d i sadvan tage  f o r  t h e s e  
p r o d u c t s .  According t o  new r e g u l a t i o n s ,  i s s u e d  i n  
November 1976, t h e  azo  d y s t u f f s  T a r t r a z i n e ,  Sunse t  
Yellow FCF, Ponceau 4 R ,  and Amaranth w i l l  not  be  pe r -  
m i t t e d  any more f o r  f o o d s t u f f s  i n  Sweden a f t e r  19781 

1979. For t h e s e  r e a s o n s  w e  t r y  t o  avo id  t h e  u s e  of  
such  p r e s e r v a t i v e s  and s y n t h e t i c  d y e s t u f f s  i n  new 
p r e p a r a t i o n s .  

For t o p i c a l  and i n j e c t a b l e  p r e p a r a t i o n s  on ly  ex- 
c i p i e n t s  are chosen which are devoid  of  local t i s s u e  
i r r i t a t i o n  and hemolyt ic  a c t i v i t y  i n  t h e  c o n c e n t r a t i o n s  
used .  These compounds are s u f f i c i e n t l y  w e l l  known 
t h a t  i t  is not  necessa ry  t o  d i s c u s s  them any f u r t h e r .  

I t  shou ld  a l s o  be mentioned t h a t  we t r y  t o  avoid  

Sucrose  i n  sy rups  because  of its c a r i o g e n i c  p o t e n t i a l .  
I n  any case t h i s  e x c i p i e n t  would f a c e  s e r i o u s  r e g i s -  
t r a t i o n  d i f f i c u l t i e s  i n  Scandinavia .  

The c h o i c e  of  e x c i p i e n t s  which do no t  g i v e  rise t o  
a d v e r s e  r e a c t i o n s  i s  a r e l a t i v e l y  s t r a i g h t f o r w a r d  pbo- 
l e m  compared w i t h  t h e i r  approva l  by r e g u l a t o r y  a g e n c i e s .  
Here a g a i n ,  t h e  b a s i c  problem is t o  demonst ra te  absence  
o f  t o x i c i t y  and freedom from adve r se  r e a c t i o n s .  A t  
p r e s e n t  t h e  o n l y  clear recommendations f o r  t h e  t y p e  of  
t o x i c o l o g i c a l  d a t a  r e q u i r e d  on a new e x c i p i e n t  are t o  
be found i n  t h e  German r e g u l a t i o n s  (1971) and t h e  
European Economic Community D i r e c t i v e s  (EEC751318). 

Counci l  D i r e c t i v e  75/318/EEC, May 20,  1975 

( G u i d e l i n e s )  

"An e x c i p i e n t  used  f o r  t h e  f i r &  t i m e  i n  t h e  
pha rmaceu t i ca l  f i e l d  s h a l l  be  t r e a t e d  l i k e  
an a c t i v e  i n g r e d i e n t "  

T h i s  requi rement  i s  a l r e a d y  is a l r e a d y  be ing  inco r -  
p o r a t e d  i n t o  t h e  n a t i o n a l  r e g u l a t i o n s  o f  EEC member 
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496 HESS 

states.  The f o l l o w i n g  t o x i c o l o g i c a l  da ta  on a new ex- 
c i p i e n t  s h o u l d  t h e r e f o r e  be on f i l e .  ( A c u t e  t o x i c i t y  
u s u a l l y  i n c l u d e s  3 s p e c i e s ,  o b s e r v e d  f o r  14  d a y s  a f t e r  
a s i n g l e  dose. 
r o u t e  s h o u l d  a l so  be e s t a b l i s h e d  i n  o n e  s p e c i e s . )  

I f  p o s s i b l e ,  t h e  LD5,, by p a r e n t e r a l  

T o x i c o l o g i c a l  Data on a N e w  E x c i p i e n t  (75/318/EEC) 
( l o n g  t e r m  o ra l  a d m i n i s t r a t i o n )  

Acute  t o x i c i t y  
t o  s t a n d a r d  i n t e r n a t i o n a l  p r o t o c o l s  

R e p e t i t i v e  a d m i n i s t r a t i o n  
6 m o n t h s ,  2 s p e c i e s  ( o n e  n o n - r o d e n t )  

C a r c i n o g e n i c i t y  
1 s p e c i e s  ( 1 8  months mouse o r  2 y e a r s  r a t )  

Reproduct  i o n  s t u d i e s  
Segments  I ,  I1 and I11 ( f e r t i l i t y ,  t e r a t o g e n i c i t y ,  
e f f ec t s  o n  l a c t a t i o n )  
I ,  I1 and 111: r a t  
11: a t  least o n e  f u r t h e r  s p e c i e s  non-rodent  
( e . g .  r a b b i t )  

T h e s e  s t u d i e s  are demanded i n  Europe  f o r  p r o d u c t s  
i n t e n d e d  f o r  long- te rm a d m i n i s t r a t i o n .  For FDA o r i e n t e d  

c o u n t r i e s ,  e . g .  A u s t r a l i a  and Canada ,  2 y e a r  r e p e t i t i v e -  
d o s e  s t u d i e s  i n  r a t s  and  1 y e a r  s t u d i e s  i n  d o g s  may be 
r e q u i r e d  i n s t e a d  of  t h e  6 months s t u d i e s  d e s c r i b e d  above .  
I n  c e r t a i n  c o u n t r i e s  i t  may a l s o  b e  r e q u i r e d  t o  c a r r y  o u t  
m u t a g e n i c i t y  s t u d i e s .  I t  c a n  be a n t i c i p a t e d  t h a t  f o r  
c e r t a i n  s u b s t a n c e s  p h a r m a c o k i n e t i c  e v a l u a t i o n  w i l l  a l s o  
b e  n e c e s s a r y .  I n  cases where i t  c a n  be c l e a r l y  demons- 
t r a t e d  t h a t  t h e  s u b s t a n c e  is n o t  absorbed i n  man t h e  
need f o r  l o n g - t e r m  r e p e t i t i t i v e  a d m i n i s t r a t i o n  and car- 
c i n o g e n i c i t y  s t u d i e s  c o u l d  b e  d i s c u s s e d  w i t h  t h e  
a u t h o r i t i e s .  I n  t h e  case o f  p o l y m e r s  t h i s  m i g h t  be 

shown w i t h  r a d i o a c t i v e l y  l a b e l l e d  mater ia l .  

I do n o t  w i s h  t o  comment h e r e  on t h e  need  t o  docu- 
ment s a y ,  a new c e l l u l o s e  d e r i v a t i v e ,  a c c o r d i n g  t o  t h i s  
d i r e c t i v e .  
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I n  any case, t h e s e  new requ i r emen t s  make i t  v e r y  

u n l i k e l y  t h a t  t o o  many new e x c i p i e n t s  w i l l  b e  used  i n  
i n  t h e  f u t u r e .  S u p p l i e r s  of  r a w  m a t e r i a l s  have gener -  

a l l y  n o t  been w i l l i n g  t o  g e n e r a t e  t h e  t o x i c o l o g i c a l  
d a t a  o u t l i n e d  above and even l a r g e  companies have 
more t h a n  enough t o  do w i t h  c h a r a c t e r i z i n g  t h e i r  e x i s t -  
i n g  and new a c t i v e  i n g r e d i e n t s .  

E x c i p i e n t s  a l r e a d y  used  i n  t h e  pha rmaceu t i ca l  i n d u s t r y  
can  be  b road ly  c l a s s i f i e d  i n t o  f o u r  c a t e g o r i e s :  

1. E x c i p i e n t s  d e s c r i b e d  i n  Pharmacopoeias .  
2 .  E x c i p i e n t s  used f o r  f o o d s t u f f s .  
3. E x c i p i e n t s  used  f o r  cosme t i c s  ( t o p i c a l  

p r e p a r a t i o n s )  
4 .  N e w e r  e x c i p i e n t s  w i t h  no o f f i c i a l  s t a t u s  b u t  

a l r e a d y  r e g i s t e r e d  w i t h  c e r t a i n  h e a l t h  
a u t h o r i t i e s ,  

Gene ra l ly  a s u b s t a n c e  l i s t e d  i n  any of  t h e  major  
Pharmacopoeias  such  as t h e  USP or  t h e  European Pharma- 
copoe ia  can  be  used  worldwide. A n o t a b l e  e x c e p t i o n  t o  
t h i s  r u l e  i s  Japan where o n l y  e x c i p i e n t s  ment ioned i n  
one  of t h e  o f f i c i a l  compendia are p e r m i t t e d .  

E x c i p i e n t s  f o r  Pha rmaceu t i ca l  Use i n  Japan  
must be c o n t a i n e d  i n  
- Japan  Pharmacopoeia V I I I  ( J . P . )  o r  i n  
- Japanese  S t a n d a r d s  o f  Food A d d i t i v e s  I11 

- S p e c i a l  Koseisho R e g u l a t i o n s  
( J .S .F .A . ) ,  or i n  

These compendia l ist  some e x c i p i e n t s  no t  r e g u l a r -  
l y  used  i n  Europe,  e . g .  Calcium carboxymethyl  c e l l u l o s e ,  
bu t  do n o t  list such  common ones  as t h e  f r e e  a c i d  of  
Saccha r in  ( t h e  sodium s a l t  is l i s t e d )  and D i e t h y l  
p h t h a l a t e  ( t h e  Dibu ty l  p h t h a l a t e  is l i s t e d ) .  Worse 
y e t ,  t h e  u s e  of P o l y v i n y l p y r r o l i d o n e ,  which w a s  former- 
l y  a c c e p t a b l e ,  h a s  now become r e s t r i c t e d .  Of t h e  i r o n  
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TABLE I1 

Compatibility of Excipients in Tablets and Capsules 

BINDERS, GLIDANTS, LUBRICANTS 

Starch paste ok 
PVP frequently accelerates degradation 
HPMC better than PVP 
Gelatin rather worse than HPMC or starch 

Colloiddl silica quite reactive 
Talc mostly ok 

Magnesium sJearate individual incompatibilities, no 
Calcium st earate 
Stearic acid 
Neutral fats usually non-reactive 

I general rules 

I 
I I  
II 
II 

I 
II 

I 
II 
II 
II 

I ,  1 1 :  Priorities for use (includes all aspects) 

o x i d e s  o n l y  t h e  r e d  v a r i e t y  (Fe20g)  is p e r m i t t e d  w h i l e  
t h e  u s e  o f  t h e  ye l low (Fe203 monohydrate)  and e s p e c i a l l y  

t h e  b l a c k  o x i d e s  (Fe0.Fe203) seems d o u b t f u l .  
t h e  Japanese  h e a l t h  a u t h o r i t y ,  also restricts t h e  u s e  
of e x c i p i e n t s  w i t h  a pha rmaco log ica l  e f f e c t ,  e . g .  
C i t r i c  and Ascorb ic  a c i d ,  t o  one  f i f t h  o f  t h e  minimum 
d a i l y  dose .  I n  Ta iwan ' s  newly promulga ted  G u i d e l i n e s  

Methyl pa raben  is  n p t  approved  w h i l e  t h e  o t h e r  p a r a -  
bens  may st i l l  be used .  M e r c u r i a l  p r e s e r v a t i v e s  such  
as Thiornersal  and  Pheny lmercu r i c  compounds, w h i l e  no t  
y e t  banned ,  have  been s e v e r e l y  r e s t r i c t e d  i n  Japan .  
They have  been banned i n  I t a l y .  

Kose isho ,  

G e n e r a l l y ,  e x c i p i e n t s  l i s t e d  i n  Pharmacopoeias  
must conform t o  t h e  r e l e v a n t  pharmacopoeia1  s p e c i f i c a -  
t i o n s .  I n  c r i t i c a l  c o u n t r i e s ,  t h i s  may res t r ic t  t h e  
u s e  o f  v e r y  s imi l a r ,  b u t  n o t  i d e n t i c a l ,  compounds, 
e.g. c e l l u l o s e  e t h e r s  with d i f f e r e n t  d e g r e e s  o f  
s u b s t i t u t i o n .  
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EXCIPIENTS FOR INTERNATIONAL. USE 49 9 

I n  t h e  las t  f e w  y e a r s  some powerfu l  new d i s i n -  
t e g r a n t s  f o r  t a b l e t s  and c a p s u l e s  have appeared .  
They are o f  g r e a t  a s s i s t a n c e  where long  d i s i n t e g r a -  
t i o n  t i m e s  o r  s low d i s s o l u t i o n  rates a r e  a problem. 
The compounds have been grouped below accord ing  t o  
t h e i i  a c c e p t a b i l i t y ;  i t  appea r s  t h a t  Sodium carboxy- 
methyl  s t a r c h  creates t h e  least  problem worldwide even 
though it is n o t  l i s t e d  y e t  i n  any Pharmacopoeia. 

New d i s i n t e g r a n t s  
PRIMOJELR, Scho l t en  (NL) 

Sodium carboxymethyl  s t a r c h  
Legal  s t a t u s  0 . k .  ( i n c l .  J apan)  

R NYMCEL, ZSB-10 mod., Nyma (NL) 
Sodium carboxymethyl c e l l u l o s e ,  low 
degree  of  s u b s t i t u t i o n  
Legal  s t a t u s  0 . k .  (Europe,  South 

America ) 
PLASDONE XL, GAF (USA) 

Cross  l i n k e d  p o l y v i n y l p y r r o l i d o n e  
Legal  s t a t u s  0 . k .  (Europe)  

Hydroxypropyl c e l l u l o s e ,  low s u b s t i t u t i o n ,  
not  y e t  commercial 

LHPC, S h i n e t s u  ( J )  

Another group of  e x c i p i e n t s  no t  mentioned i n  
Pharmacopoeias  are semi - syn the t i c  and hydrogenated o i l s .  
These are so ld  as s p e c i a l t i e s  w i t h  c o n t r o l l e d  p a r t i c l e  
size.  They are p a r t i c u l a r l y  u s e f u l  as t a b l e t  l u b r i c a n t s  
when stearates are incompa t ib l e  or as r e t a r d i n g  a g e n t s  
f o r  s low release forms. One would not  t h i n k  t h a t  any 
g l y c e r i d e  d e r i v e d  from v e g e t a b l e  o i l s  would p r e s e n t  
d i f f i c u l t i e s  w i t h  t h e  a u t h o r i t i e s .  Moreover, such  g ly -  
c e r i d e s  are mentioned i n  t h e  GRAS l ist ,  t h e  list of  t h e  
Counci l  o f  Europe and i n  t h e  WHO Techn ica l  Repor t s  
where a c c e p t a b l e  d a i l y  i n t a k e  (ADI) v a l u e s  are a l s o  
g iven .  I n  s p i t e  of t h i s  w e  had c e r t a i n  r e g i s t r a t i o n  
problems w i t h  one such  compound. To make such  non- 
Pharmacopoeia1 p r o d u c t s  better known w a s  one  o f  t h e  
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500 HESS 

r e a s o n s  t h a t  t h e  t h r e e  B a s l e  c o n p a n i e s  j o i n t l y  p u b l i s h e d  
a c a t a l o g  o f  e x c i p i e n t s  ( R e f .  7 ) .  T h i s  t a s k  i s  now p u r -  

s u e d  on a l a r g e r  scale by t h e  I n d u s t r i a l  P h a r m a c e u t i c a l  
Technology S e c t i o n  w i t h  t h e  s u p p o r t  o f  t h e  B r i t i s h  
P h a r m a c e u t i c a l  S o c i e t y  ( R e f .  8 ) .  

I would now l i k e  t o  d i s c u s s  t h e  color problem as w e  
see i t  from E u r o p e .  Even  b e f o r e  t h e  ban  o f  FD & C Red 
N o .  2 i n  t h e  U n i t e d  States  ( w h i c h  w a s  followed b y  o n l y  
Taiwan and V e n e z u e l a )  w e  could work w i t h  o n l y  f i v e  syn-  

t h e t i c  d y e s t u f f s  a c c e p t e d  wor ldwide .  

U s e  of Dyes and P i g m e n t s  by Ciba-Geigy ( e x c e p t  J a p a n  
and  U S A )  

P r i o r  t o  1975 

Amaranth (FD & C Red N o .  2 )  
E r y t h r o s i n e  (FD & C Red N o .  3 )  

I n d i g o  C a r m i n e  (FD & C B l u e  N o .  2 )  

S u n s e t  Y e l l o w  FCF (FD & C Y e l l o w  N o .  6 )  

T a r t r a z i n e  (FD & C Y e l l o w  N o .  5) 

(Ponceau  4 R :  o l d e r  p r o d u c t s  o n l y )  
T i t a n i u m  d i o x i d e  

P r e s e n t  p o l i c y  

i r o n  o x i d e s  1 
if colors are n e e d e d  T i t a n i u m  dioxide ) 

8 - C a r o t e n e  ( m a i n l y  r e f o r m u l a t i o n s  of s u g a r  c o a t e d  
t a b l e t s )  

We h a v e  r e c e n t l y  a d o p t e d  a new p o l i c y  f o r  d e v e l o p -  
ment p r e p a r a t i o n s .  Iron o x i d e s  are used for  i d e n t i f i c a -  

t i o n  i f  more t h a n  one d o s a g e  of a n  a c t i v e  i n g r e d i e n t  is 
t o  be m a r k e t e d .  C l a p s u l e s  are a l so  colored w i t h  i r o n  

o x i d e s .  I n  u s i n g  s y n t h e t i c  co lors  t h e  b e n e f i t s  and 
r i s k s  h a v e  t o  be weighed  c a r e f u l l y ,  A t a b l e t  or a cap-  
s u l e  is still i d e n t i f i e d  most e a s i l y  by its color.  We 
are t h e r e f o r e  h e s i t a n t  t o  c h a n g e  colors of e x i s t i n g  pro- 
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EXCIPIENTS FOR INTERNATIONAL USE 

Country 

501 

8-Carotene 8-Apocarotenal Canthaxanthin 

TABLE I11 

EEC Countries 
Switzerland 
South American Countries 
USA 

Legal Status of Carotenoid Food Colors, June 1976 

X 

X 

X 

X 

Philippines 

Japan 
New Zealand 
South Korea 
Turkey 
USSR and Eastern 

European Countries 

X X 

X 

X 

X 

X 

X 

d u c t s .  When r e f o r m u l a t i o n s  become i n e v i t a b l e ,  f o r  
examples when T a r t r a z i n e  is t o  be e l i m i n a t e d ,  w e  t r y  

t o  s t a y  as close as p o s s i b l e  t o  t h e  o l d  c o l o r .  T h i s  i s  
sometimes imposs ib l e ,  b u t  f o r  d a r k  ye l low t o  orange  
s h a d e s  , 6 -Caro tene  p r e p a r a t i o n s  are now a v a i l a b l e  (Ref .  9)  
T h i s  n a t u r a l  c o l o r a n t  is  r e l a t i v e l y  s t a b l e  i n  s u g a r  c o a t -  
e d  t ab le t s .  It  i s  a l s o  a c c e p t a b l e  worldwide. The d a r k  
r e d  Canthaxanth in  may a l so  be used  f o r  s u g a r  c o a t e d  
t a b l e t s .  

The s t a b l e  and non-a l l e rgen ic  (Ref .  2-4) b l u e  

d y e s t u f f  P a t e n t  Blue V ,  a non-azo dye (C.I.42051), is  
u n f o r t u n a t e l y  p e r m i t t e d  o n l y  i n  Europe. I t  is  i n -  
t e r e s t i n g  t o  n o t e  t h a t  t h e  d y e s t u f f  problem v a r i e s  
from c o u n t r y  t o  c o u n t r y ;  our p r e s e n t  p o l i c y  a p p l i e s  
mainly t o  Europe and e s p e c i a l l y  t o  t h e  Scandinavian  
and c e n t r a l  European c o u n t r i e s .  I am convinced,  how- 
e v e r ,  t h a t  t h e  number of t a b l e t s  and c a p s u l e s  b r i g h t l y  
c o l o r e d  w i t h  s y n t h e t i c  d y e s t u f f s  w i l l  a l s o  d e c l i n e  
e l sewhere .  
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502 HESS 

S i m i l a r ,  though sometimes less  s e v e r e ,  r e s t r i c t i o n s  
are t o  be  e x p e c t e d  f o r  o t h e r  p h a r m a c e u t i c a l  a d j u v a n t s  
o r  n e c e s s i t i e s  s u c h  as f l a v o r i n g  a g e n t s  and a n t i o x i -  

d a n t s .  Except f o r  t h e  a r t i f i c i a l  s w e e t e n e r s  Cycla-  
mate and S a c c h a r i n  f l a v o r i n g  a g e n t s  are e i t h e r  n a t u r a l  
p r o d u c t s  o r  i m i t a t i o n s  of  them. The Cyclamate  case 
is t o o  w e l l  known t o  b e  d i s c u s s e d  h e r e .  For o r a l  
l i q u i d  p r e p a r a t i o n s  S o r b i t o l  and t h e  sweeter X y l i t o l  
are  u s e f u l  a l t e r n a t i v e s .  A n t i o x i d a n t s  such  as Propyl  

g a l l a t e  o r  B u t y l a t e d  hydroxy a n i s o l  and t o l u o l  may 

cause a l l e r g i c  r e a c t i o n s  and s h o u l d  b e  avo ided  ( R e f .  1, 
10) .  

Many c o u n t r i e s  p r e s e n t l y  have r e g u l a t i o n s  or l aws  
i n  p r e p a r a t i o n  which w i l l  d e f i n e  t h e  c o n c e n t r a t i o n s  

of c h l o r i n a t e d  hydrocarbon s o l v e n t s  s p i l l e d  i n t o  t h e  
a tmosphere  o r  w a t e r .  I n  o u r  company Methylene c h l o r i d e  
h a s  been used  t o g e t h e r  w i t h  a l c o h o l  f o r  b o t h  water 
s o l u b l e  and e n t e r i c  f i l m  c o a t s .  With t h e  advent  of low 
v i s c o s i t y ,  water s o l u b l e  Hydroxypropyl methyl  c e l l u l o s e  
(Ref .  7 )  t h e  newly developed  p r e p a r a t i o n s  are now c o a t e d  
on a p u r e l y  aqueous  b a s i s .  An aqueous  a c r y l a t e  d i s -  

p e r s i o n  is a l s o  commerc ia l ly  a v a i l a b l e  f o r  t h i s  pu rpose  
(Ref .  7 ) ,  e s p e c i a l l y  f o r  t a b l e t s  w i t h  c o a t s  f o r  c o n t r o l -  
l e d  release h i t h e r t o  based  on e t h y l  ce l lu lose . I t  i s  t o  

be hoped t h a t  such  d i s p e r s i o n s  w i l l  n o t  f a c e  too many 

d i f f i c u l t i e s  b e f o r e  b e i n g  a c c e p t e d  worldwide.  Unfor- 

t u n a t e l y ,  o r g a n i c  s o l v e n t s  a r e  s t i l l  needed f o r  e n t e r i c  
f i l m  coats. 

The u s e  of Methylene c h l o r i d e  f o r  g r a n u a l t i o n  pu r -  
p o s e s  is g o i n g  t o  be s h a r p l y  r educed  i n  o u r  company. 
The same is t r u e  f o r  a l c o h o l  because  t h i s  s o l v e n t  g r e a t l y  

i n c r e a s e s  t h e  risk of d u s t  e x p l o s i o n s  i n  f l u i d  bed d r y e r s .  
I t  h a s  been p o s s i b l e  t o  l a r g e l y  a v o i d  o r g a n i c  s o l v e n t s  by 

means of f l u i d  bed g r a n u l a t i o n  and  by p r o p e r  c h o i c e  of  
water s o l u b l e  or water d i s p e r s i b l e  g r a n u l a t i n g  a g e n t s .  
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EXCIPIENTS FOR INTERNATIONAL USE 503 

TABLE IV 
'Microcrystalline' Cellulose 
(Huttenrauch and Keiner, Pharmaziel ,  183 [19761) 

Native Cellulose 
(Cotton) 

'Microcrystall i ne' 
Cellulose 

Molecular weight 

300,000 - 500,OOO 

I 30~000-50~000 

2000 -3000 

200 - 300 

Crystallinity 

Native Cellulose 90-94% 

AviceP 31 -37% 

A l l  t h e  q u e s t i o n s  d i s c u s s e d  s o  f a r  have been d e a l i n g  
i n  one way or t h e  o t h e r  w i t h  s a f e t y .  I would now l i k e  t o  
b r i e f l y  mention some o t h e r  a s p e c t s .  

Def ined  chemical  composi t ion and p h y s i c a l  p r o p e r t i e s  
are of c o u r s e  e s s e n t i a l  p r e r e q u i s i t e s  f o r  e x c i p i e n t s .  
The same is t r u e  w i t h  r e g a r d  t o  a n a l y t i c a l  and microbio-  
l o g i c a l  p u r i t y .  For a l l  t h e s e  f a c t o r s ,  e x c i p i e n t s  must 
conform t o  t h e  same s t r i n g e n t  r equ i r emen t s  as a c t i v e  i n -  
g r e d i e n t s .  I n  our  e x p e r i e n c e ,  problems w i t h  e x c i p i e n t s  
occur  a lmost  d a i l y  and i n c l u d e  not  on ly  such  t h i n g s  as 
p r e s e n c e  of undes i r ed  i m p u r i t i e s  bu t  a l s o  changes i n  
t e c h n o l o g i c a l  performance.  C a r e f u l  c h o i c e  o f  t h e  sup- 
p l i e r s  o f  our  raw m a t e r i a l s  as w e l l  as  c o n s t a n t  c o n t a c t  
w i t h  t h e i r  a g e n t s  is e s s e n t i a l .  S u p p l i e r s  who concen- 
t r a t e  on t h e  pha rmaceu t i ca l  o r  maybe t h e  food i n d u s t r y  
are i n  most cases b e t t e r  q u a l i f i e d  t o  gua ran tee  h i g h  
q u a l i t y  p roduc t s .  I t  pays  t o  check t h i s  p o i n t  from an 
i n t e r n a t i o n a l  v iewpoin t  b e f o r e  d e c i d i n g  whether  t o  use 
an  e x c i p i e n t  o r  n o t .  
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T h i s  l e a d s  u s  t o  t h e  problem of  r e g u l a r  supp ly  and 
i n t e r n a t i o n a l  a v a i l a b i l i t y  o f  e x c i p i e n t s .  S i n c e  q u a l i t y  

and per formance  are o f  utmost  impor tance  it  h a s  been 
i n e v i t a b l e  t h a t  more and more brand-named e x c i p i e n t s  
have  invaded  or  even f looded  t h e  marke t .  These  i n c l u d e  
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 ,  most of t h e  new d i s i n t e -  
g r a n t s ,  d i r e c t l y  c o m p r e s s i b l e  e x c i p i e n t s  composed of 
L a c t o s e ,  v a r i o u s  s u g a r s ,  Dica lc ium phospha te ,  s p e c i a l  
t y p e s  of  s t a r c h e s  and a l s o  many e x c i p i e n t s  f o r  t o p i c a l  
p r e p a r a t i o n s .  I n  most cases one  p r o d u c t  canno t  b e  
e a s i l y  r e p l a c e d  by a n o t h e r .  For  example,  t h e r e  are 
s e v e r a l  b r a n d s  of  s o - c a l l e d  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 .  
One t y p e ,  r e p r e s e n t e d  by Av ice l  , is o b t a i n e d  by 
mechanica l  a s  w e l l  as a c i d  t r e a t m e n t ;  a n o t h e r  t y p e  
(Elcema ) by mechanica l  t r e a t m e n t  o n l y .  T h i s  l e a d s  
t o  d i f f e r e n t  d e g r e e s  of c r y s t a l l i n i t y  which might w e l l  
have an  i n f l u e n c e  on t h e p r o p e r t i e s  of  t h e  dosage  form. 

R 

R 

When o u r  P u r c h a s i n g  Department a sked  u s  whether  
Avice lR cou ld  n o t  r e p l a c e d  by t h e  cheape r  ElcemaR w e  
answered t h a t  i t  p o s s i b l y  c o u l d  b e ,  b u t  n o t  w i thou t  
f i r s t  pe r fo rming  tests on t h e  p r o p e r t i e s  and s t a b i l i t y  
of some c r i t i c a l  p r e p a r a t i o n s  p r e p a r e d  h i t h e r t o  w i t h  
Av ice l  . R 

I n  o u r  company, brand-named o r  s p e c i a l t y  e x c p i e n t s  
are used  o n l y  i f  t h e y  l e a d  t o  a b e t t e r  p r o d u c t ,  u s u a l l y  
one  w i t h  better c o n t r o l l e d  b i o a v a i l a b i l i t y  o r  one  wi th  
s u p e r i o r  mechanica l  o r  a n a l y t i c a l  p r o p e r t i e s .  T h i s  
j u s t i f i e s  a h i g h e r  p r ice  b u t  creates some problems fo r  
import  of t h e  s u b s t a n c e  i n t o  c o u n t r i e s  w i t h  h igh  impor t  
d u t i e s .  For I n d i a ,  such  imports are n o t  p o s s i b l e  a t  a l l .  
T h e r e f o r e  i n  some cases o u r  l o c a l  development group 
must f o r m u l a t e  w i t h  l o c a l l y  a v a i l a b l e  e x c i p i e n t s .  

I n  c o n s i d e r a t i o n  o f  what h a s  been d i s c u s s e d  s o  f a r  
w e  have grouped t h e  e x c i p i e n t s  f o r  t a b l e t s  and c a p s u l e s  
i n t o  two c a t e g o r i e s :  
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E x c i p i e n t s  of f i r s t  c h o i c e  i n c l u d e  Corn s t a r c h ,  
Lac tose  ( m i l l e d  o r  u n m i l l e d ) ,  C o l l o i d a l  s i l i c a ,  Mag- 
nesium stearate and water as s o l v e n t .  For c o a t i n g ,  
aqueous f i l m  c o a t i n g  w i t h  low v i s c o s i t y  Hydroxypropyl 
m e t h y l c e l l u l o s e  p l u s  T a l c  and I n o r g a n i c  p igments ,  
where necessa ry ,  i s  now t h e  f i r s t  cho ice .  

Second cho ice  materials f o r  t a b l e t s  and c a p s u l e s  
i n c l u d e  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 ,  Po lyv iny lpyr ro l idone  
K 30, Talc, S t e a r i c  a c i d ,  Calcium stearate,  hydrogenated 
and semi - syn the t i c  o i l s ,  D i -  and Tr i ca l c ium phospha te s ,  
Manni to l ,  Suc rose ,  G e l a t i n ,  and Carboxymethyl s t a r c h .  
The c h o i c e  of  t h e s e  e x c i p i e n t s  u s u a l l y  becomes necessa ry  
f o r  c o m p a t i b i l i t y ,  t e c h n i c a l  o r  b i o a v a i l a b i l i t y  r e a s o n s .  
For  s u s t a i n e d  release p r o d u c t s  s t i l l  o t h e r  e x c i p i e n t s  
may be  needed. Sugar c o a t i n g  i s  a l s o  second c h o i c e  when 
compared t o  aqueous f i l m  c o a t i n g .  Ino rgan ic  pigments  
are p r e f e r r e d  but  i n  f u t u r e  &-Carotene p r e p a r a t i o n s  w i l l  

a lso be t r i e d .  

I n  summary, t h e r e  are many d i f f i c u l t  d e c i s i o n s  t o  
make when choos ing  e x c i p i e n t s  t o  make when choos ing  ex- 
c i p i e n t s  i n  a company which o p e r a t e s  worldwide. The 
world is  st i l l  t o o  d i v e r s e  f o r  any one s o l u t i o n  t o  be  
e q u a l l y  a c c e p t a b l e  t o  everybody. However, some sort  of  
compromise a long  t h e  l i n e s  I have o u t l i n e d  seems t o  
o f f e r  a workable s o l u t i o n .  C l o s e r  c o o p e r a t i o n  between 
i n d u s t r y ,  t h e  u n i v e r s i t i e s  and r e g u l a t o r y  agenc ie s  i n  
d e f i n i n g  t h e  scope and u s e  o f  pha rmaceu t i ca l  e x c i p i e n t s  
is c e r t a i n l y  v e r y  much needed. 

L e t  u s  hope t h a t  some day t h e r e  w i l l  be  a c a t a l o g  o f  
a l l  t h e  u s e f u l  e x c i p i e n t s  and a d j u v a n t s  and t h a t  t h i s  
c a t a l o g  w i l l  be  accep ted  by r e g u l a t o r y  a g e n c i e s  a l l  over 
t h e  world. 
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