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ABSTRACT 

S e v e r a l c r y s t a l  s t r u c t u r e s  of S o r b i t o l  may be e n c o u n t e r e d .  Eleven 

S o r b i t o l  samples from f i v e  d i f f e r e n t  m a n u f a c t u r e r s  were s t u d i e d  by 

X Ray d i f f r a c t i o n  and d i f f e r e n t i a l  s cann ing  c a l o r i m e t r y .  Three c r y s -  

t a l l i n e  furms were i d e n t i f i e d .  The y form i s  t h e  most s t a b l e .  One of 

t h e s e  samples  was c o n s t i t u t e d  by t h e  pu re  y form. 

S o r b i t o l  i s  u s u a l l y  c o n s i d e r e d  a s  a v e r y  hygroscop ic  e x c i p i e n t .  

We s i u d i e d  t h i s  most s t a b l e  S o r b i t o l  f o r  i t s  t e c h n o l o g i c a l  and b io -  

pha rmaceu t i ca l  p r o p e r t i e s  i n  t a b l e t  f o r m u l a t i o n .  

A s p i r i n  m d A c i d  Ascorb ic  t a b l e t s  were p r e p a r e d  w i t h  y S o r b i t o l  

as a d i l u e n t ,  i n  h i g h  c o n c e n t r a t i o n ,  by d i r e c t  compression.  Three 
R R 

d i s i n t e g r a n t s  were t e s t e d  : maize s t a r c h ,  K o l l i d o n  CL , A c  D i  S o l  . 
Using e i t h e r  l a c t o s e  o r  y S o r b i t o l  as a d i l u e n t ,  d i f f e r e n t  b a t c h e s  

o f  t a b l e t s  were p repa red  w i t h  t h e  same p r o p o r t i o n  of d i l u e n t  and i n  

t h e  same c o n d i t i o n s .  

Compression p r o p e r t i e s ,  h a r d n e s s ,  d i s i n t e g r a t i o n  t ime ,  d i s s o l u -  

t i o n  r a t e  and s t a b i l i t y  i n  moi s t  c o n d i t i o n s  were s t u d i e d .  
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552 GUYOT-HERMA", LEBLANC, AND DRAGUET-BRUGHMANS 

The t a b l e t s  conta in ing  y S o r b i t o l  show : 

- a b e t t e r  r a t i o  compression fo rce lha rdness  

- a longer  time of d i s i n t e g r a t i o n  and d i s s o l u t i o n  

- t he  very  g r e a t  importance of t he  choice  of t he  d i s i n t e g r a n t  : Ac 

D i  Solwas much b e t t e r  than Koll idon CL o r  MaIze s t a r c h  i n  t h i s  

case  of formula t ion  : conserved dur ing  one yea r  a t  80 % Rela t ive  

Humidity, t a b l e t s  wi th  y S o r b i t o l  and A c  D i  S o l  kept  t h e i r  a spec t  

and t h e i r  biopharmaceut ical  p r o p e r t i e s  very  w e l l .  A s l i g h t l y  

g r e a t e r  a c i d  a sco rb ic  a l t e r a t i o n  wi th  S o r b i t o l  as a d i l u e n t  than 

wi th  l a c t o s e  can be no t i ced .  

I t  seems t h a t  Y S o r b i t o l  i s  a s t a b l e  d i l u e n t  i f  t h e  Re la t ive  

Humidity is lower than 80 %. Then i t  should be avoided wi th  drugs 

too s e n s i t i v e  t o  moisture  l i k e  a sco rb ic  a c i d .  

In  s p i t e  of a slower release t i m e ,  i t s  hardening power and i t s  

very  good compression p r o p e r t i e s  can be of g r e a t  i n t e r e s t .  

INTRODUCTION 

S o r b i t o l  i s  a polyol  used f r equen t ly  i n  the  i n d u s t r i a l  manufac- 

t u r e  of food i n g r e d i e n t s .  For example it  i s  used i n  t h e  sweet-indus- 

t r y  as a coa t ing  agent  and a s  a d i r e c t l y  compressed powder f o r  t he  

product ion of hard t a b l e t s  designed f o r  sucking.  S i m i l a r  pharmaceu- 

t ical  a p p l i c a t i o n s  could  be developed. S i ca rd  and Leroy ( 1 )  po in t  

ou t  t h a t  " the s u i t a b i l i t y  of S o r b i t o l  f o r  compression depends on i t s  

own phys ica l  c h a r a c t e r i s t i c s  which a r e ,  i n  t u r n ,  governed by the  

c r y s t a l l i z a t i o n  method used". Severa l  au tho r s  have r e c e n t l y  s t u d i e d  

the  compression p r o p e r t i e s  of d i f f e r e n t  samples of S o r b i t o l  ( 2 )  ( 3 ) .  

The s tandard  product ion method i s  now u s u a l l y  a c a t a l y t i c  hydro- 

gena t ion  of sucrose  o r  s t a r c h  d e r i v a t i v e s  under p re s su re .  So l id  D 

S o r b i t o l  i s  obta ined  by evapora t ion  and c r y s t a l l i z a t i o n  from sa tu ra -  

ted s o l u t i o n s .  The c r y s t a l l i z a t i o n  method i s  p a r t i c u l a r y  important  

f o r  t he  physicochemical p r o p e r t i e s  of r e s u l t i n g  s o l i d  S o r b i t o l  

"Thus each manufacturer  of S o r b i t o l  s u p p l i e s  powder wi th  s p e c i f i c  

proper t ies ' '  ( 1 ) .  Indeed, according t o  the  samples,  v a r i a b l e  pro- 

p e r t i e s  and disadvantages can be observed : t h e  shape of t he  p a r t i -  

c l e s ,  t he  s u r f a c e  s t a t e ,  the  s t a b i l i t y  of c r y s t a l l i n e  s t r u c t u r e ,  
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GAMMA SORBITOL AS A DILUENT I N  TABLETS 55 3 

h y g r o s c o p i c i t y ,  t h e  lumping tendency of t h e  powder, t h e  h a r d n e s s  

e v o l u t i o n  of r e s u l t i n g  t a b l e t s  du r ing  s t o r a g e  ( 4 ) .  

These d i f f e r e n t  c h a r a c t e r i s t i c s  a r e  t o  be c o r r e l a t e d  w i t h  impor- 

tant v a r i a t i o n s  of m e l t i n g  p o i n t s  found i n  t h e  l i t t e r a t u r e  (from 

75" C t o  138" C).  I n  f a c t ,  s e v e r a l  c r y s t a l l i n e  forms may e x i s t  : 

. amorphous g l a s s  form m e l t i n g  a t  75" C ( 5 )  

. "A" o r  "a form" m e l t i n g  a t  85" C ( 5 )  ( 6 )  

. m e t a s t a b l e  form, m e l t i n g  a t  92-94,5" C ,  "fi form'' a c c o r d i n g  t o  

I C I  ( 5 )  ( 6 )  

. s t a b l e  "Y form", m e l t i n g  a r  96-99" C ( 1 ) ( 5 )  ( 7 )  

. anhydrous form m e l t i n g  a t  110-112" C ( 8 )  which does n o t  appear  

t o  e x i s t  a c c o r d i n g  Park J e f f r e y  and Hamilton ( 6 )  and Huche t t e  (9)  

. a racemate,  m e l t i n g  a t  136-138" C ( 6 ) .  

Other  forms,  more o r  l ess  h y d r a t e d ,  a r e  sometimes r e p o r t e d  i n  

t h e  l i t t e r a t u r e .  T h e i r  m e l t i n g  p o i n t s  a r e  low and v a r i a b l e .  

I n  t h e  p r e s e n t  s t u d y ,  e l e v e n  samples of S o r b i t o l ,  from d i f f e r e n t  

d e a l e r s  were i n v e s t i g a t e d  : t hey  were produced,  a t  l e a s t ,  by s i x  

d i f f e r e n t  manufac tu re r s .  

A f t e r  t h e s e  i n v e s t i g a t i o n s ,  a s t a b l e  y form was s e l e c t e d  f o r  a 

compression s t u d y .  In v i t r o  a v a i l a b i l i t i e s  of r e s u l t i n g  t a b l e t s  were 

determined i n  comparison w i t h  same t a b l e t s  produced w i t h  l a c t o s e  

r e p l a c i n g  S o r b i t o l .  The d rugs  i n c o r p o r a t e d  i n  t h e  t a b l e t s  were Aspi- 

r i n  o r  Ascorb ic  Acid.  Thus, t h e r e  a r e  two d i f f e r e n t  p a r t s  i n  ou r  

p r e s e n t a t i o n  : 

I. C r y s t a l l o g r a p h i c  i n v e s t i g a t i o n  of t h e  d i f f e r e n t  samples of S o r b i t o l  

11. Study of s t a b l e y f o r m  of  S o r b i t o l  as d i l u e n t  i n  t a b l e t s .  

MATERIALS 

I .  Eleven samples o f  S o r b i t o l  denominated S 1 ,  S 2 ,  S 3 . . .  S l l ,  from 

Belgium, F rance ,  F i n l a n d ,  S w i t z e r l a n d ,  U.S .A.  

11. Pure y S o r b i t o l  "Neosorb 6 O V t R  ( S 2 )  (Roque t t e  - Lestrem - France)  

Lac tose  F a s t  F l o  " sp ray  d r i e d "  (Mendel Co N e w  York U . S . A . )  

A s p i r i n  : c r y s t a l l i z e d  a c e t y l  s a l i c y l i c  a c i d  (Cooper - Melun - 
France )  
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554 GUYOT-HERMANN, LEBLANC, AND DRAGUET-BRUGHMANS 

Ascorbic  Acid (Cooper - Melun - France )  

Maize S t a r c h  (Roquet te  - Lestrem - France)  

Koll idon CLR (BASF - Ludwigshaffen West Germany) 

A c  D i  S o l R  (FMC Corpora t ion  - P h i l a d e l p h i a  - U . S . A . )  

Magnesium s t e a r a t e  (Cooper - Melun - France)  

Talc  (Cooper - Melun - France)  

S t e r o t e x  (Expandia - P a r i s  - France)  

T a b l e t  fo rmula t ion  : 

A s p i r i n  and Ascorbic  a c i d  t a b l e t s  were p repa red  w i t h  e i t h e r  y 

s o r b i t o l  o r  l a c t o s e  a s  d i l u e n t .  The drug and t h e  d i l u e n t  were used 

i n  equa l  p r o p o r t i o n  f o r  t h i s  experiment .  

Three d i s i n t e g r a n t s  were t e s t e d  a t  t h e  c o n c e n t r a t i o n  correspon-  

d i n g  t o  t h e  con t inuous  network f o r  each p r o d u c t ,  acco rd ing  t o  t h e  

Ringard and Guyot-Hermann f o r m u l a t i o n  t h e o r y  (10) ( 1 1 )  ( 1 2 ) .  These 

c o n c e n t r a t i o n s  were : 

Maize s t a r c h  : 11.6 g f o r  100 g of powder mix tu re  

Koll idon CL : 3.0 g f o r  100 g of powder mix tu re  

Ac D i  Sol  : 1.0 g f o r  100 g of  powder mix tu re .  

The mix tu res  f o r  compression were r e s p e c t i v e l y  l u b r i f i c a t e d  by 

magnesium s t e a r a t e  (0 .5  Z)  f o r  Ascorbic  Acid t a b l e t s ,  T a l c  and 

S t e r o t e x  ( 4  Z)  f o r  A s p i r i n  t a b l e t s .  

ME THO DS 

I .  Study of t h e  d i f f e r e n t  samples of  s o r b i t o l  

X Ray powder d i f f r a c t i o n  : P h i l i p s  PW 1 7 2 0  d i f f r a c t o m e t e r  w i th  

Gu in ie r  Hagg X D C  700 Cainera ( r a d i a t i o n  Cu-K X = 1 .5406  A) 

D i f f e r e n t i a l  scanning c a l o r i m e t r y  : DSC 2 C  Pe rk in  Elmer - Hea t ing  

r a t e  : 5 o r  1 0 0  c min-' 

Water i n t a k e  : t h e  r e s p e c t i v e  wa te r  c o n t e n t  were determined by 

the  K a r l  F i s h e r  method i n  f o u r  d i f f e r e n t  c h a r a c t e r i s t i c  samples .  

They were p u t  a t  20° C i n  c o n t r o l l e d  r e l a t i v e  humidi ty  atmosphere 

(22 Z - 54 Z - 7 0  Z and 80 % R.11.). A f t e r  one month's s t o r a g e ,  

t h e  w a t e r  c o n t e n t s  were a g a i n  de t e rmined .  
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GAMMA SORBITOL AS A DILUENT I N  TABLETS 555 

11. Compression and s t u d y  of t a b l e t s  p r e p a r e d  d i t h  y S o r b i t o l  

The mixing of powders w a s  performed i n  a Turbula  mixe r .  The 

powders were always added a c c o r d i n g  t o  t h e  f o l l o w i n g  o r d e r  

Drug + dilucant 

D i s i n t e g r a n t  ( i n  two a d d i t  i o n s )  

Magnesium s t e a r a t e  

For each s t a g e  o f  the mix tu re  p r e p a r a t i o n ,  t h e  mixing t ime i s  

f i x e d  a t  f i v e  minu tes .  

The r e s u l t i n g  m i x t u r e s  were d i r e c t l y  compressed w i t h  a Froge- 

r a i s  OA s i n g l e  punch t a b l e t  machine u s i n g  I cm2 area f l a t  punches.  

S t r a i n  gauges a r e  s t l ick on t h e  upper and lower punches,  connec- 

t e d  by means o f  Wheatstone b r i d g e s  t o  a computer .  T h i s  equipment 

g i v e s  u s  t h e  p o s s i b i l i t y  of n o t i c i n g  f o r  each b a t c h  of t a b l e t s  t h e  

ave rage  maximum f o r c e  of t h e  upper  and lower s t r e s s e s ,  y 1  and y 2' 
We i n v e s t i g a t e d  on r e s u l t i n g  t a b l e t s  : 

- t h e  h a r d n e s s  ( H e b e r l e i n  Durometer) 

- t h e  d i s i n t e g r a t i o n  time ( a c c o r d i n g  t o  European Pharmacopoiea) 

- t h e  d i s s o l u t i o n  s t u d i e s  were conducted a c c o r d i n g  t o  t h e  USP method 

with r o t a t i n g  padd le  (50 rpm) i n  USP a r t i f i c i a l  g a s t r i c  j u i c e  

w i t h o u t  enzyme. The l i q u i d  was withdrawn i n  c o n t i n u o u s  p r o c e s s  and 

t e s t e d  f o r  d rug  c o n t e n t  u s i n g  u l t r a v i o l e t  s p e c t r o m e t r y  a t  2 7 7  nm 

a f t e r  s u i t a b l e  d i l u t i o n  f o r  t h e  a s p i r i n  t a b 1 e t s . A ~  f o r  a s c o r b i c  

a c i d  t a b l e t s  ,the d r u g  c o n t e n t  was de te rmined  by t i t r i m e t r y  u s i n g  

2.6 d i c h l o r o p h e n o l  indophenol  as t i t r a t i n g  s o l u t i o n .  

We s t u d i e d  then  t h e  p r o p e r t i e s  p r e s e r v a t i o n  of t a b l e t s  d u r i n g  

s t o r a g e  i n  d i f f e r e n t  r e l a t i v e  humidies  : 22 Z R . H .  a s  r e f e r e n c e ,  70 

and 80 Z R . H . ,  t h e o r i t i c a l  K . H .  f o r  s a t u r a t e d  S o r b i t o l  s o l u t i o n  

b e i n g  7 4  Z a t  20" C a c c o r d i n g  t o  B u s s i s r e  and S e r p e l l o n i  ( 1 3 ) .  

RESULTS AND DISCUSSION 

I. Study o f t h e  d i f f e r e n t  samples of S o r b i t o l  

DSC r e s u l t s  conce rn ing  t h e  e l e v e n  samples of S o r b i t o l  were 

c o l l e c t e d  i n  t a b l e  I .  

X Ray powder d i f f r a c t i o n  p a t t e r n s  a re  d e p i c t e d  i n  F i g u r e  1 .  

DSC c u r v e s  are  c o l l e c t e d  i n  F i g u r e  I .  
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556 GUYOT-HERMANN, LEBLANC, AND DRAGUET-BRUGHMANS 

TABLE I : R e s u l t s  of  d i f f e r e n t i a l  s cann ing  c a l o r i m e t r y  of 
1 1  samples of S o r b i t o l  

Type of  Number of  Temperature 
S o r b i t o l  peaks max. peaks 

..................................................................................... 
s 1  

s2  

s3  

s4 

s5 

'6 

s7 

'8 

s9 

s l o  

s 1  1 

3 . weak 87.4" c 
. i n t e n s e  91.7" C 

. weak 97" c 

Second e s s a y  : Hea t ing  was s topped  a f t e r  

t h e  second peak.  A f t e r  c o o l i n g  a t  57" C ,  

a second h e a t i n g  r u n  was performed 

+ 1 peak a l o n e  97.8" c 

1 99" c 

1 99" c 

2 . weak 87.3" C 

. i n t e n s e  97.9" c 

1 98' C 

2 . broad and weak 86" C 

. i n t e n s e  96.7" c 

1 97" c 

2 . i n t e n s e  87" C 

. peak 96" C 

2 . same 86" C 

. i n t e n s i t y  j 94" c 
2 . weak 86" C 

. i n t e n s e  95" c 
1 v e r y  l a r g e  95.5" 

w i t h  s m a l l  
s h o u l d e r  a t  87" C 

S 2  , S3, S5, S 

' 4 '  '6' '10 

are t h e  same c r y s t a l l i n e  forms 7 
a r e  the  same c r y s t a l l i n e  forms 
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GAMMA SORBITOL AS A DILUENT I N  TABLETS 55 7 

F i g u r e  1. X Ray d i f f r a c t i o n  and DSC g raphs  of d i f f e r e n t  samples  
of S o r b i t o l .  Measures scale b e i n g  d i f f e r e n t  f o r  each  sample,  
t h o s e  g raphs  are o n l y  q u a l i f y i n g  ( p o s i t i o n  o f  p e a k s ) .  

We s e e  t h a t  s e v e r a l  s o r t s  of c r y s t a l l i n e  s t r u c t u r e s  of  S o r b i t o l  

e x i s t  on t h e  market .  

The s t u d y  of S 1  sample shows t h a t  t h e  97-99" C m e l t i n g  form 

(y form) i s  t h e  more s t a b l e ) .  
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558 GUYOT-HERMANN, LEBLANC , AND DMGUET-BRUGHMANS 

According t o  the  above mentioned l i t e r a t u r e ,  i t  could be thought 

t h a t  t he  86-87" C mel t ing  form i s  t h e  a. form and the  91 .7"  C mel t ing  

form, the  6 form . 
Each s o r t  of S o r b i t o l  has  i t s  own use i n  food o r  pharmaceut ical  

i n d u s t r i e s .  Regarding t h e i r  use i n  t h e i r  s o l i d  s t a t e  as d i l u e n t s  i n  

t a b l e t  formula t ion ,  i t  seems t h a t  t h e  more s t a b l e  form i s  the  y one. 

We t e s t e d  it  f o r  hygroscopic i ty  and w e  compared i t  wi th  the  

fol lowing : 

S ( a  + B + y S o r b i t o l )  

S8 (much a + 6)  

S (very impure y form) 

1 

1 1  

A f t e r  one month's s t o r a g e  a t  d i f f e r e n t  r e l a t i v e  humid i t i e s ,  we 

measured the  water  conten t  i nc rease  of t hese  fou r  samples by the  

Karl  F ischer  method. 

The r e s u l t s  a r e  d isp layed  i n  t a b l e  11. 

S o r b i t o l  1 Lactose comparison : 

Except f o r  t he  Ascorbic Acid 1 Ac D i  So l  t a b l e t s ,  t he  r e s u l t s  

a r e  n e a r l y  the  same bu t  f o r  a sound d i scuss ion  they must be compa- 

red with hardness  va lues  of r e s u l t i n g  t a b l e t s .  

1 1 . 2 .  Hardness 

TABLET I V  : Hardness of S o r b i t o l  and Lactose t a b l e t s  ( i n  N) 

........................, 
.Maize 
:S ta rch  

: Ko 11 idon 
: CL Asp i r  i n  

:Ac D i  So l  

, . . . . . . . . . . . . 
Sorb i t o  1 
Lactose 

Sorb i t  o l  
Lactose 

S o r b i t o l  
Lactose 

.. 
Hardness - 

m C.V. 

124 7.7% 
9 0  10.8% 

64  1 1  % 
6 0  1 I .8% 

87 11 .3% 
5 0  11.8% 

.................. I 

Hardness 

I . .  .Yl.. . 
1.19 
0.91 

1 . 2 2  
1.07 

1.51 
0 .92  

.Maize Sorb i t o  1 5 4  8.3% 0.5.1 
:S ta rch  Lac t 0 s  e 29 8 .3% 0 . 2 9  

Ascorbic :Kollidon S o r b i t o l  6 5  10 .7% 0 .71  
Acid : CL Lactose 56 11.6% 0 .51  

Sorb i t o l  91  8 %  0 .76  
Lac t 0 s  e 52  12.9% 0 .44  :Ac D i  S o l  
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GAMMA SORBITOL AS A DILUENT I N  TABLETS 55 9 

We can see  t h e  more hardening e f f e c t  of S o r b i t o l  : without  

demanding more important s t r e s s e s ,  S o r b i t o l  g ive  a g r e a t e r  hard- 

ness  t o  the  t a b l e t s .  

11.3.  D i s in t eg ra t ion  time 

TABLET V : D i s i n t e g r a t i o n  t i m e  of S o r b i t o l  and Lactose t a b l e t s  

D i  s in- 
t e g r a n t  Drug Di luant  D i s i n t e g r a t i o n  time 

............................................................... 
.MaEze S o r b i t o l  
:S ta rch  Lactose 

: Kol l  idon S o r b i t o l  
: CL Lactose Aspi r in  

S o r b i t o l  
Lactose :Ac D i  Sol  

.Maize S o r b i t o l  
: Sta rch  Lactose 

Ascorbic :Kol li-don Sorb i t o  1 
Acid : CL Lactose 

: A c  D i  So l  Lactose Sorbi  t o 1  

l lmin 18sec 
lmin 35sec 

5min 04sec 
lmin losec 

8min 37sec 
52sec 

6min 
lmin 32sec 

2min 45sec 
lmin 09sec 

5min 19sec 
37sec 

S o r b i t o l  I l a c t o s e  comparison : 

Except f o r  t h e  Ascorbic Acid / Ac D i  Sol t a b l e t s ,  t he  r e s u l t s  

a r e  nea r ly  the  same bu t  f o r  a sound d i scuss ion  they must be compa- 

red  wi th  hardness  va lues  of  r e s u l t i n g  t a b l e t s .  

1 1 . 2 .  Hardness 

TABLE I V  : Hardness of S o r b i t o l  and Lactose t a b l e t s  ( i n  KN) 

Hardness Hardness - 
m C.V. Y 1  ............................................................................................................................. 

Sorb i t o 1  124 7 . 7 %  1.19 

Aspi r in  

Ascorbic 
Acid 

.Make  
:S ta rch  

: Ko 11 idon 
: CL 

:Ac D i  So l  

.Maize 
:Starch 

:KO 11 idon 
: CL 

:Ac D i  S o l  

Lactose 

S o r b i t o l  
Lactose 

Sorb i t o l  
Lactose 

Sorb i  t o1  
Lactose 

S o r b i t o l  
Lac t 0s e 

S o r b i t o l  
Lactose 

90 10.8% 

64 1 1  % 
60 11.8% 

8 7  11.3% 
50 11.8% 

54 8.3% 
29 8.3% 

65 10.7% 
56 11.6% 

91 8 %  
5 2  12.9% 

0.91 

1 .22  
1.07 

1.51 
0.92 

0.51 
0.29 

0 . 7 1  
0.5 1 

0.76 
0.44 
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5 60 GUYOT-HERMANN, LEBLANC, AND DRAGUET-BRUGHMANS 

We can s e e  t h e  more ha rden ing  e f f e c t  of S o r b i t o l  : w i t h o u t  

demanding more impor t an t  s t resses ,  S o r b i t o l  g i v e  a g r e a t e r  hard-  

n e s s  t o  t h e  t a b l e t s .  

1 1 . 3 .  D i s i n t e g r a t i o n  t i m e  

TABLE V : D i s i n t e g r a t i o n  t i m e  of S o r b i t o l  and L a c t o s e  t a b l e t s  

D i s in -  
t e g r a n t  

Drug D i l u a n t  
............................................................................... 

A s p i r i n  

Ascorb ic  
Acid 

:Ma?ze 
: S t a r c h  

iKo l l  idon 
i CL 

:Ac D i  S o l  

. MaFze 
: S t a r c h  

: Kol l idon  
: CL 

Ac D i  S o l  

S o r b i  t o 1  
L a c t o s e  

S o r b i  t o 1  
L a c t o s e  

S o r b i  t o l  
L a c t o s e  

S o r b i t o l  
L a c t o s e  

So r b i  t o  1 
L a c t o s e  

S o r b i t o l  
L a c t o s e  

D i s i n t e g r a t i o n  t i m e  

l lmin  18sec 
lmin 35sec  

5min O4sec 
lmin l o s e c  

8min 37sec 
52sec 

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

6min 
lmin 32sec 

2min 45sec 
lmin 09sec  

5min 19sec 
37sec 

The much s lower  d i s i n t e g r a t i o n  t ime of t a b l e t s  p repa red  w i t h  

S o r b i t o l  as d i l u e n t  can be c l e a r l y  n o t i c e d .  I t  w i l l  be  of g r e a t  

i n t e r e s t  t o  see t h e  consequences on t h e  d i s s o l u t i o n  ra te .  

11 .4 .  D i s s o l u t i o n  r a t e  

TABLE V I  : D i s s o l u t i o n  r a t e  ( i n  p e r c e n t a g e )  of  A s p i r i n  and Ascorb ic  
Acid from S o r b i t o l  o r  Lac tose  t a b l e t s  

. Maize S t a r c h  . Kol l idon  CL . Ac D i  S o l  

: S o r b i t o l  L a c t o s e :  S o r b i t o l  L a c t o s e  : S o r b i t o l  L a c t o s e  ..................................................................... 1 .......................... 
A s p i r i n  i 
T a b l e t s  I 
7min 30 1.6 28.8 i 12.5 34.0 i 4 .0  26.7 

15 min : 8 . 3  53 .2  i 37.5 69 .6  : 23.5 74.1 

30 min 32.8 66 .0  : 62.2 85 .9  : 78.7 100.0 

45 min 52.5 84 .9  i 69.5 89.4 i 9 4 . 0  

60 min ! 6 0 . 3  89.7 75.9 91.2 i 100.0 

Ascorb ic  
Acid T a b l e t s  

7min 30 : 9 8 . 4  36.0 100.0 100.0 72.8 100.0 

15 min i 100.0 100.0 ; : 100.0 
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GAMMA SORBITOL AS A DILUENT I N  TABLETS 56 1 

The d i s s o l u t i o n  i s  slower from the  t a b l e t s  conta in ing  S o r b i t o l  

a s  d i l u e n t ,  bu t  no t  as slow a s  we could imagine cons ider ing  the  

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

We can n o t i c e  t h e  g r e a t  importance of t he  choice of t h e  d i s i n -  

t eg ran t  : Ac D i  Sol  i s  i n  these  formula t ion  c a s e ,  t he  b e s t  d i s i n t e -  

g ran t .  On the  o t h e r  hand, t he  r e p r o d u c t i b i l i t y  of t he  measures i s  

the  b e s t  . 
11.5.  Evolut ion of p r o p e r t i e s  dur ing  one year  s t o r a g e  

This  s tudy concerns t h e  most i n t e r e s t i n g  formula t ions  : t a b l e t s  

conta in ing  Kollidon CL o r  Ac D i  S o l  a s  d i s i n t e g r a n t s .  

11.5.1.  Aspect 

With the  Koll idon CL a s  d i s i n t e g r a n t ,  w e  can n o t i c e  the  d e l i -  

quescence of t a b l e t s  conta in ing  S o r b i t o l  a t  80 Z r e l a t i v e  humidity.  

But, with Ac D i  So l ,  no change of t a b l e t s  t e x t u r e  i s  observed 

whatever may the  r e l a t i v e  humidity be,  f o r  S o r b i t o l  o r  f o r  Lactose.  

I n  s p i t e  of t he  r e p u t a t i o n  of S o r b i t o l  f o r  hygroscopic i ty ,  t h e  

formulat ion with y S o r b i t o l  i s  s t a b l e  even a f t e r  one year  a t  80 % 

R.H.  

11.5.2.  Drug conserva t ion  

There were few modi f ica t ions  i n  drug concen t r a t ion  f o r  one 

year .  Y e t  w e  can n o t i c e  a more in t ense  drug a l t e r a t i o n  i n  presence 

of S o r b i t o l  than  i n  presence of Lactose : c o l o r a t i o n  of Ascorbic 

Acid t a b l e t s ,  needles  of S a l i c y l i c  Acid on Asp i r in  t a b l e t s .  The 

lower i s  the  re la t ive  humidity,  t he  weaker i s  the  a l t e r a t i o n .  I f  

such uns t ab le  drugs l i k e  Ascorbic Acid must be incorpora ted  

t a b l e t s ,  then S o r b i t o l  must no t  be used. 

11.5.3.  Hardness 

A f t e r  one yea r  s to rage ,  t h e  hardness  of t a b l e t s  conta in  

Koll idon CL decreased d rama t i ca l ly  when humidity i s  more important  

than 22 %, f o r  t a b l e t s  conta in ing  S o r b i t o l  as we l l  a s  f o r  t hese  

conta in ing  Lactose as d i l u e n t .  This  pheriomenmwas previous ly  obser- 

ved by s e v e r a l  au tho r s  with the  two c ross  l inked  PVP, Koll idon CL 

and Polyplasdone XL ( 1 4 )  
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562 G U Y O T - H E W N ,  LEBLANC, AND DRAGUET-BRUGHMANS 

With Ac D i  So l  a s  d i s i n t e g r a n t  we can n o t i c e  an i n c r e a s e  hard- 

n e s s  o f  t h e  t a b l e t s ,  more impor tan t  i n  presence  o f  S o r b i t o l  

f o r  t h e  lowest  r e l a t i v e  h u m i d i t i e s  (Table V I I ) .  

I I , . 5 . 4 .  D i s i n t e g r a t i o n  t i m e  

There a r e  few m o d i f i c a t i o n s  of t h e  d i s i n t e g r a t i o n  t ime of 

t a b l e t s  c o n t a i n i n g  S o r b i t o l  and Ac D i  S o l ,  and a d e c r e a s e  of t h i s  

v a l u e  i n  t h e  o t h e r  c a s e s .  I n  s p i t e  of t h e  i n c r e a s e  of t a b l e t  hard- 

n e s s ,  we cannot  observe  any a p p r e c i a b l e  i n c r e a s e  of d i s i n t e g r a t i o n  

t i m e .  

TABLE V I I  : Hardness ( i n  Newtons) and D i s i n t e g r a t i o n  t ime ( i n  
seconds) o f  A s p i r i n  and Ascorbic  Acid t a b l e t s ,  a f t e r  
one y e a r  of s t o r a g e  i n  d i f f e r e n t  R e l a t i v e  Humidi t ies  
( t a b l e t s  c o n t a i n i n g  Koll idon CL o r  Ac D i  S o l  as 
d i s i n t e g r a n t ) .  H = Hardness ; DT = D i s i n t e g r a t i o n  Time 

Sorb i  t o 1  Lac t o  s e 

22% 70% 80% i Time 22% 70% 80% * 
R e  l a  t i v e  i Time 
Humidity 1 0  : o  .............................................................................................. 
Koll idon CL : i 

H : 64 64 

DT i304 198 
A s p i r i n  

Ascorbic  H i 65 78 

Acid DT : I 6 5  185 

Ac D i  S o l  : 

Ascorbic H i 91 140 

Acid DT i319 375 

49 d 6 l i -  i 60 57 33 21 

92quescence  70  56 7 6 

d 6 l i -  : 56 70 36 24 

quescence i 69 7 7  10 7 

95 81 i 50 67 56 57 

775 618 : 52 23 13 10 

71 152 i 52 79 66 66 

312 207 : 37 28 22 20  

11.5.5.  D i s s o l u t i o n  r a t e  

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

r e l a t i v e  humidi ty  atmospheres i s  very  weak, when Ac D i  S o l  i s  t h e  

d i s i n t e g r a n t  f o r  t a b l e t s  c o n t a i n i n g  S o r b i t o l  a s  f o r  t h e s e  c o n t a i -  

n i n g  Lactose.  

When Kol l idon  CL i s  t h e  d i s i n t e g r a n t ,  we can n o t i c e  a more 

important  a l t e r a t i o n  of t a b l e t s  c o n t a i n i n g  S o r b i t o l .  We can s e e  

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



GAMMA SORBITOL AS A DILUENT I N  TABLETS 563  

a g a i n  t h e  v e r y  g r e a t  impor t ance  of t h e  c h o i c e  o f  t h e  d i s i n t e g r a n t  

when S o r b i t o l  i s  used .  I t  can  be though t  t h a t  K o l l i d o n  CL p re sen -  

t i n g  a tendency f o r  h y g r o s c o p i c i t y  musnotbe a s s o c i a t e d  w i t h  S o r b i t o l .  

1 1 . 5 . 6 .  C r y s t a l l o g r a p h i c  s t u d y  of S o r b i t o l  i n  t a b l e t s  conse rved  i n  

70 % R e l a t i v e  Humidity a tmosphere 

X Ray s t u d y  of c a r e f u l l y  c r u s h e d  t a b l e t s  p o i n t  o u t  t h a t  c r y s t a l  

s t r u c t u r e  of S o r b i t o l  remains i n  t h e  y form . 

CONCLUSION 

S e v e r a l  c r y s t a l l i n e  forms of S o r b i t o l  can b e  produced by manu- 

f a c t u r e r s  and s o l d  by d e a l e r s  : f o r  p h a r m a c e u t i c a l  u s e ,  a t  s o l i d  

s t a t e  , as d i l u t - n t  i n  t a b l e t s ,  t h e  most s t a b l e  y form seems t o  be 

t h e  most a p p r o p r i a t e .  I n  s p i t e  of t h e  r e p u t a t i o n  f o r  h y g r o s c o p i c i t y  

o f  c r i s t a l l i n e  I I S o r b i t o l " ,  t h e  y form can  be used f o r  t h e  produc- 

t i o n  of t a b l e t s  w i t h  a good t e x t u r e  p r e s e r v a t i o n ,  when f o r m u l a t i o n  

h a s  been s t u d i e d  c a r e f u l l y  : t h e  c h o i c e  of  t h e  d i s i n t e g r a n t  seems 

e s s e n t i a l .  N e v e r t h e l e s s ,  i n  p r e s e n c e  of t o o  u n s t a b l e  p r o d u c t s  l i k e  

Ascorb ic  Acid,  S o r b i t o l  must n o t  be used when c o n t a c t  w i t h  h i g h  

moi s t  c o n d i t i o n s .  

I n  s p i t e  of a r e a l l y  l o n g e r  d i s i n t e g r a t i o n  t i m e  o f  t a b l e t s  and 

a s l i g h t l y  l o n g e r  d i s s o l u t i o n  t i m e  o f  d r u g  when compared w i t h  t h o s e  

o b t a i n e d  w i t h  l a c t o s e ,  t h e  v e r y  good compression p r o p e r t i e s  and t h e  

ve ry  h a r d e n i n g  e f f e c t  of S o r b i t o l  can be of g r e a t  i n t e r e s t  i n  t a b l e t  

f o r m u l a t i o n .  
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