
CHAPTER 1

INTRODUCTION

RATIONALE
One o f  th e  most im p ortan t problem s fo r  fo rm u la to rs  has 

alw ays been to  p ro v id e  q u ick  and com plete  d i s i n t e g r a t io n  o f  
t a b l e t s  in  an aqueous medium so as  to  a s s u re  r e l e a s e  and 
a b s o rp tio n  o f  th e  a c t iv e  drug  in  th e  g a s t r o i n t e s t i n a l  t r a c t  a f t e r  
o ra l  a d m in is t r a t io n  (1 ) .  A lthough th e  com plete  d i s i n t e g r a t io n  o f  
a t a b l e t  does n o t n e c e s s a r i ly  mean com plete  d i s s o lu t io n ,  however 
a t a b l e t  t h a t  f a i l s  to  d i s i n t e g r a t e  co m p le te ly  w il l  n o t be a b le  
to  p e rm it th e  f u l l  a v a i l a b i l i t y  o f  th e  a c t iv e  p o r t io n  a t  th e  
a b s o rp tio n  s i t e .  E f f o r ts  have been done to  s a t i s f y  th e
req u irem en t o f  r a p id ly  re v e r s in g  th e  com pression  p ro c e ss  and o f  
a c h ie v in g  a homogeneous d i s t r i b u t i o n  o f  th e  a c t iv e  in g re d ie n t  in  
an aqueous medium by add ing  t a b l e t  d i s i n t e g r a n t .

E s ta b l is h e d  m a te r ia ls  t y p i c a l l y  used as  d i s i n t e g r a t in g  
a g e n ts  in c lu d e  v a r io u s  s ta r c h e s ,  a l g i n i c  a c id  and g u ar gum. Some 
more l a t e r  developm ents in c lu d e  m o d ified  s t a r c h e s ,  and c e l lu lo s e  
d e r iv a t iv e s .  A ll th e s e  m a te r ia l s  m entioned p re v io u s ly  o f f e r  
ad v an tages and l im i t a t i o n s ,  s u g g e s t in g  a c o n tin u in g  need to  
se a rc h  f o r  and e v a lu a t io n  o f  new, more e f f i c i e n t  t a b l e t  
d i s i n t e g r a t o r s  such as  c r o s s - l in k e d  c a rb o x y m e th y lc e llu lo se  (2 -5 ) ,  
c r o s s - l in k e d  p o ly v in y lp y rro l id o n e  ( 1 ,4 ,6 -7 )  and r e c e n t ly  
developed  d i s in te g r a n t s  : n o n fib ro u s  a t t a p u l g i t e  ( 8 ) ,  x y la n  (9) 
and Key-Jo c la y  (1 0 ).

D urian , one o f  th e  most f a v o r i t e  Thai f r u i t s ,  i s  p o p u la r 
e a te n  in  T h a ilan d  and in  n e ig h b o u rin g  c o u n tr ie s .  In ev e ry  y ea r
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from a lc o h o l and a c id  a lc o h o l as  d e s c r ib e d  in  F ig u re s  1 and 2, 
r e s p e c t iv e ly .  The r e s u l t s  o f  e x t r a c t io n ,  which composed o f 
c a rb o h y d ra te , a f t e r  r e c r y s t a l l i z e d  gave a s l i g h t l y  o ffw h ite  
pow ders. P re lim in a ry  d a ta  d e a l in g  w ith  t o x i c i t y  in  r a t s  found no 
e f f e c t  a f t e r  o ra l  a d m in is t r a t io n  0 .5  g /k g /d ay  c o n t in u a l ly  f o r  2 
m onths. When i t s  c o n ta c t  w ith  w a te r b o th  powders o b ta in e d  from 
d u r ia n  r in d  e x t r a c t  show i n s t a n t l y  much sw e llin g  many tim es  i t s  
w eight which is  s im i la r  t o  th e  p ro p e r ty  o f  most o f  th e  
d i ร in te g r a n ts  t h a t  have been s tu d ie d  by many in v e s t ig a to r s  
(2 ,6 ,9 -1 0 ,1 2 -2 0 ) .

LITERATURE REVIEW
A. GENERAL

The fo llo w in g  c a te g o r ie s  a re  commonly used  t a b l e t  
d i s in te g r a n t s  d e s c r ib e d  in  a number o f  p u b lish ed  s tu d ie s  (2 1 -2 5 ).

1. S ta rc h e s  and i t  d e r iv a t iv e s
S ta rc h e s  is  th e  l e a s t  ex p ensiv e  and th e  most 

commonly used d i s i n t e g r a t in g  a g en t . They a re  o b ta in e d  from 
v a r io u s  so u rces  such as  w heat, c o rn , r i c e  and p o ta to .  Corn 
s ta r c h  is  th e  most w id e ly  u sed . The ty p ic a l  amount used  as 
t a b l e t  d i s i n t e g r a t o r  i s  in  a ran g e  o f  5-20% พ/พ. However, 
s ta r c h e s  a t  a h ig h  le v e ls  used p o ss e s se s  some d isa d v a n ta g e s  in  
d i r e c t  com pression  s in c e  i t ' s  lack  o f  f lo w a b i l i ty  and 
c o m p r e s s ib i l i ty .  I t s  o f te n  weakens th e  t a b l e t  s t r u c tu r e
s u f f i c i e n t l y  to  p re c lu d e  in  u se .

Sodium S ta rc h  G ly c o la te  (Sodium Carboxym ethy1s ta r c h )  
is  th e  sodium s a l t  o f  a r e l a t i v e l y  low s u b s t i t u t e d

there are a lo t o f Durian rind which have been thrown out as
garbage. Recently, Pongsamart e t aj_ (11) extract durian rind

carboxymethy1ether o f potato starch. It possesses inherent
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c o m p r e s s ib i l i ty  in  th e  c o n c e n tra t io n s  range as low as 2-4%. 
Sodium s ta r c h  g ly c o la te  is  now w id e ly  used in  t a b l e t s  p re p a re d  by 
bo th  wet g ra n u la t io n  and d i r e c t  com pression .

P re g e la t in iz e d  s t a r c h  is  p rep ared  by s u b je c t in g  
o rd in a ry  co rn  s t a r c h  to  p h y s ica l com pression  o r sh e a r  in  h ig h  
m o is tu re  c o n d it io n s ;  t h a t  p re p a ra t io n  c au se s  b o th  an in c re a s e  in  
te m p e ra tu re  and a p a r t i a l  g e l a t i n i z a t i o n  o f  some o f  th e  s ta r c h  
m o ie t ie s .  I t  does n o t o f f e r  any adv an tage  over co rn  s t a r c h  a s  a 
d i s i n t e g r a n t .  I t  i s  g e n e ra lly  used  in  a c o n c e n tra t io n  ran g e  o f
5-10%.

2. C e llu lo s e s  and i t  d e r iv a t iv e s
M ic r o c ry s ta l l in e  C e llu lo s e  i s  a p u r i f ie d ,  p a r t i a l l y  

depo lym erized  a lp h a c e l lu lo s e  p re p a re d  by tre a tm e n t o f  p u lp  w ith  
m in era l a c id s .  I t ‘ does n o t a c t  a s  d i s i n t e g r a t in g  a g e n t e x c e p t a t  
h ig h  c o n c e n tra t io n  (5-20%). I t  can  be used in  co m b in a tio n  w ith  
o th e r  d i s i n te g r a n t s  to  improve t a b l e t  d i s in te g r a t io n .

C ro ssca rm e llo se  Sodium is  a m od ified  c e l l u l o s e  gum 
which a re  d i f f e r e n t  in  deg ree  o f  s u b s t i t u t i o n .  The c r o s s - l in k in g  
g r e a t ly  re d u c e s  w ater s o l u b i l i t y  w h ile  s t i l l  p e r m i t t in g  th e  
m a te r ia l  to  sw ell and absorb  many tim es i t s  w eigh t in  w ater 
w ith o u t lo s in g  in d iv id u a l  f i b e r  i n t e g r i t y .  I t  may be used  a s  a 
t a b l e t  d i s i n te g r a n t  in  a c o n c e n tra t io n  range o f  1-2% f o r  t a b l e t s  
made by d i r e c t  com pression  and ap p ro x im ate ly  3% fo r. th o s e  made by 
wet g ra n u la t io n .

Carmel lo se  Calcium is  o b ta in e d  by ca rb o x y m eth y la tio n  
o f  c e l l u l o s e  which i s  fo llow ed  by fo rm a tio n  o f  th e  ca lc iu m  s a l t .  
I t  a b so rb s  w a te r and sw e lls  c o n s id e ra b ly  w ith o u t chan g in g  t o  a
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viscous g e l. It is  normally used in a concentration about 5% by
weight o f granulation.

3. P y rro lid o n e s
C rosspov idone i s  a c ro s s - l in k e d  homopolymer o f  

N -v in y l-2 -p y r ro lid o n e . Because o f  i t s  h igh  m o lecu la r w eigh t and 
c ro s s - l in k e d  s t r u c t u r e , i t  i s  in s o lu b le  in  w ate r bu t i s  s t i l l  v e ry  
h y d ro p h il ic .  I t  has been found to  be a good d is  in te g r a n t  a t  th e  
le v e ls  o f  0.5-5%  fo r  t a b l e t s  o f  p o o rly  w a te r - s o lu b le  d rugs 
p rep a red  by wet g ra n u la t io n  and d i r e c t  com pression .

4. c la y s
Veegum is  an in o rg a n ic  complex o f  c o l lo id a l  

magnesium and alum inium  s i l i c a t e ,  i t ' s  used in  a c o n c e n tra t io n  
range  o f  2-10%. Because o f  i t  g e l-fo rm in g  p ro p e r ty , th e
e x c e s s iv e  amounts used may r e t a r d  d i s i n te g r a t io n  r a t e  by form ing  
a slim y gel on th e  t a b l e t  s u r f a c e .  Commonly used modern t a b l e t  
d i s in te g r a n t s  a r e  summarized in  T able  1 (2 1).
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Commonly Used Modern D iร in t e g r a n t s .
Table 1

C ategory Chem ical Name Trade Name S u p p li e r

S ta rc h e s Corn s ta r c h * *
Sodium s ta r c h  
g ly c o l a te

E x p lo ta b 'R 3 

Pr im o je lc R 3

Edward Mendel 1 Co.
C arm el, New York 

G enerichem  Corp. 
L i t t l e  F a l l s ,
New J e r s e y

P re g e la t in iz e d
s ta r c h

S ta rc h  1500CR3 C olo rcon , Inc. 
West P o in t ,  
P en n sy lv an ia

C e llu lo s e M i c r o c r y s ta 11i ne 
c e l lu lo s e

A v ic e l1R 3 FMC Corp.
P h i la d e lp h ia

C arboxym ethyl- 
c e l l u l o s e  (CMC)

* *

C ro ssc a rm e llo se , 
Type A

Ac-d i - S o l c R 5 FMC Corp.
P h i la d e lp h ia

Calcium  CMC ECGcr> L ap o rte , Inc . 
H ackensack, 
New J e r s e y

P y rro lid o n e s C rosspov idone P o lyp lasdo n e
XLtR>
R o llid o n  
CE 5050eR3

GAF Corp.
New York 

ASF C o rp .,
P a rs ip p an y , 

New J e r s e y
C lays Magnesium alum inium  

ร i 1ic a t e
Veegum'R 3 R.T. V a n d e rb il t  Co. 

Norwa1k , Connect i c u t

* T h is m a te r ia l  i s  a v a i la b le  from se v e ra l  so u rces  u nder a v a r ie ty  o f  
t r a d e  names „ ---- ----------------------------------------------ฬอฐฺเม?กล'น สฉาบนว็ทยน?การ I 

I พาลงกรณมหาวทยาลย
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B. MECHANISMS OF ACTION
A lthough many in v e s t ig a to r s  have attem ped to  e lu c id a te  

mechanisms o f  a c t io n  o f  v a r io u s  t a b l e t  d i ร i n t e g r a n t s . None have 
been succeeded  in  advancing  an e x p la n a tio n  o f  d i ร in t é g r â t  ion 
beh av io ur t h a t  ap p ro ach es a u n iv e r s a l  u n d e rs ta n d in g  a p p l ic a b le  to  
most modern d i ร i n t e g r a n t s . The c u r r e n t  th in k in g  o f  mechanisms o f  
a c t io n  fo r  d i s i n t e g r a t in g  a g e n ts  a re  p re se n te d  as  fo llo w s  ะ

WATER UPTAKE
A p ro c e ss  c a l le d  w ate r u p take  is  th e  p ro ce ss  o f  p a r t i c l e s  

to  draw up w ate r in to  th e  porous netw ork o f  a t a b l e t  (2 1 ) . I t  
has been im p lic a te d  as  an im p ortan t mechanism and must be an 
i n i t i a l  s te p  in  any d i s i n t e g r a t io n  p ro cess  (2 6 ). I t  has been 
s ta te d  t h a t  su b s ta n c e s  t h a t  can  abso rb  abou t 20% w ate r and a re  
in s o lu b le  in  w ate r a re  good d is in te g r a n t s  such as 
m e th y lc e l lu lo s e . In th e  c a se  o f  c a rb o x y v in y l polym er and sodium 
c a rb o x y m e th y lc e llu lo se , which a re  s o lu b le  in  w a te r, th e  in c re a s e  
in  d i s i n t e g r a t io n  tim e  was o b se rv ed . For su b s ta n c e s  such as 
e th y l c e l lu lo s e  t h a t  can  ab so rb  w ater p o o rly  a re  poor 
d i ร in te g r a n ts  (2 7 ) .

Not o n ly  th e  e x te n t  b u t a ls o  th e  r a t e  o f  w ate r u p take  is  
an im p o rtan t f a c to r  fo r  a number o f  t a b l e t  d i ร in te g r a n ts  (21) 
B olh u is e t  al_ (22) found t h a t  i f  w e ttin g  o f  d i s in te g r a n t  
p a r t i c l e  was slow ed, d i s i n t e g r a t io n  o f  th e  t a b l e t s  a ls o  slow ed.

Kanig and Rudnic (21) rev iew ed  t h a t  th e  main mechanism 
o f  a c t io n  f o r  c ro s s - l in k e d  p o ly v in y lp y rro l id o n e  is  w ick in g , 
s in c e ,  i t  sw e lls  v ery  l i t t l e  b u t ta k e s  w ater up in to  i t s  netw ork 
q u i te  r a p id ly .  A ccord ing  to  th e  work done by L is t  and Muazzam, 
th e s e  a u th o rs  found t h a t  Em com press'*3 t a b l e t s  c o n ta in in g
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P olyp lasdone  XLCJ!! d is in te g r a t e d  j u s t  a s  in  w ater b u t n o t in 
ace to n e  o r g ly c e r o l .  So, w ith  ap p ro x im ate ly  th e  same c a p i l l a r y  
u p take  o f  th o se  th r e e  l ig u id s  in to  th e  netw ork , th e  t a b l e t  
d i s i n te g r a t e s  o n ly  in  w ater in  which p o ly v in y lp y rro lid o n e  
can sw ell (even i f  v ery  l i t t l e )  in d ic a te  sw e llin g  i s  a secondary  
mechanism.

For sodium s ta r c h  g ly c o la te ,  th e  r a t e  and e x te n t  o f  w ater 
up take  is  in v e rs e ly  p ro p o r t io n a l  t o  th e  e x te n t  o f  c r o s s - l in k in g  
and th e  d eg ree  o f  carboxym ethy1 s u b s t i t u t i o n  o f  th e  s t a r c h  
compound (2 8 ).

In th e  ca se  o f  s ta r c h  a s  a d i s in te g r a n t ,  Ingram and 
Lowenthal (13) argued  t h a t  s t a r c h  sw e lls  enough to  b reak  th e  
t a b l e t  a p a r t ,  a f t e r  th e y  have t e s t e d  b o th  damage and undamage 
s ta r c h  g ra in s  and found no c o r r e la t i o n s  betw een s t a r c h  g ra in  
damage and d i s i n te g r a t io n  o r betw een s ta r c h  g r a in  sw e ll in g  
and com pressio nal fo rc e  (2 9 ) . These a u th o rs  su g g ested  t h a t  o th e r  
p u rpo sa l based on c a p i l l a r i e s  e f f e c t ,  s ta r c h  w e t t a b i l i t y  and 
l iq u id  p e n e tr a t io n  in to  t a b l e t s .  o th e r  su p p o rtin g  made by 
Nasi p u ri and Omotosho (3 0 ), th e y  showed t h a t  d i ร in te g r a t io n  o f 
s u r f a c t a n t - t r e a t e d  s ta r c h  was s h o r te r  th a n  t h a t  o f  p la in  s ta r c h .

Pore s iz e  and p o r o s i ty  a re  th e  two p a ram e te rs  a s s o c ia te d  
w ith  c a p i l l a r y  netw ork . P o ro s i ty  v a r ie s  in  th e  r e v e r s e  o rd e r  o f  
com pression al fo rc e  (up to  abo u t 5 ,000  lb  ) and lo g a rith m  o f 
d i s i n te g r a t io n  tim e is  d i r e c t l y  p ro p o r t io n a l  to  th e  a p p lie d  
p re s s u re  (3 1 ). For m e th y lc e l lu lo s e ,  w ater u p take  i s  d i r e c t l y  
r e l a t e d  to  th e  amount used in  th e  fo rm u la tio n s  (3 2 ) . I t  e x h ib i t s  
ex trem e ly  f a s t  aqueous p e n e t r a t io n  in to  com pacts even  a t  low 
p o r o s i t i e s  caused  by b re ak in g  o f  th e  hydrogen bonds and w idening  
o f  th e  pore d u r in g  p e n e tr a t io n .  However, th e  above can be
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SWELLING
The most w ide ly  accep ted  g en e ra l mechanism o f  a c t io n  fo r  

t a b l e  d i s i n te g r a n t s  is  s w e ll in g . P rim ary  t h i s  may be due to  
a lm ost a l l  d i s in te g r a n t s  sw ell t o  some e x te n t ,  and s w e ll in g  has 
been re p o r te d  q u i te  u n iv e r s a l ly  in  th e  l i t e r a t u r e  ( S I ) .

L is t  and Muazzam (15) con c lu d ed  from t h e i r  s tu d ie s  o f 
s e v e ra l  d i s in te g r a n t s  t h a t  sw e ll in g  p re s s u re  w ith in  th e  t a b l e t  i s  
a p rim ary  f a c to r  r e s p o n s ib le  fo r  d i s i n t e g r a t io n .  They found 
c o r r e la t i o n  o f  sw e ll in g  p re s s u re  to  th e  p e rc e n ta g e  o f 
d i s in te g r a n t  employed and a ls o  dependence o f  d i s i n t é g r â t  ion  tim e 
on th e  s w e ll in g  p re s s u re . S w e llin g  p re s s u re  (3 4 ) , how ever, 
cann o t be d ete rm in ed  by volume d ila tio n .G o o d  d i s i n t e g r a n t s  a re  
e x c ip ie n ts  t h a t  have h ig h  s w e ll in g  p re s s u re  b u t a l im ite d  d eg ree  
o f  gel fo rm a tio n  in  th e  p resen ce  o f  w a te r , because th e  b a r r i e r  
t h a t  form s p re v e n t w ater from p e n e t r a t in g  in to  th e  t a b l e t s ,  which 
in  tu r n  p re v e n ts  f u r th e r  s w e ll in g . In a l l  c a s e s ,  th e  
in v e s t ig a to r s  found t h a t  c r o s s -  l in k e d  n a tu ra l  o r  s y n th e t ic  
p ro d u c t w ith  l im ite d  sw e ll in g  and g e l fo rm a tio n  such a s  A c - d i - S o l '* 5 
and P o lyp lasdo n e  XLCR:> were s u p e r io r  t o  th e  d i f f e r e n t  n a tu r a l  
s ta r c h e s ,  Nymcel ty p e s , and m ic ro c ry s ta l  1ine c e l l u l o s e .

The b ig g e r  p a r t i c l e s  o f  d i s i n te g r a n t  gave h ig h e r  v a lu e s  
o f  sw e ll in g  fo rc e  w il l  s h o r te r  d i s i n t e g r a t io n  tim e  th a n  th e  
sm a lle r  p a r t i c l e s  o f  th e  same chem ical c o n s t i tu t io n  (1 6 ) .  The 
re a so n  i s  th e  b ig g e r  p a r t i c l e s  can  f i l l  th e  empty sp ace  b e t t e r  
and th e r e  by have a g r e a te r  s w e ll in g  p re s s u re .

suppressed by fa s t  d isso lv in g  o f h igh ly  so lub le ex c ip ien ts  in the
formulât ion (33).
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The sw e ll in g  o f  a t a b l e t  n o t o n ly  in c lu d e s  s w e ll in g  
volume b u t a ls o  th e  r a t e  o f  s w e ll in g . Most d i s i n t e g r a n t s  
in c re a se  t h e i r  volume in  a s h o r t  p e r io d  o f  tim e (1 9 ); f o r  example 
sodium s ta r c h  g ly c o la te  In c re a se s  39-110% o f volume w ith in  o n ly  5 
m in u tes , P o lyp lasdo n e  XL<R3 re a c h e s  112% o f  volume w ith in  9 min, 
e tc .

I t  i s  im p o rtan t to  u n d e rs ta n d  t h a t ,  as p a r t i c l e s  sw e ll ,  
th e re  must be no accommodation by th e  t a b l e t  m a trix  o f  t h a t  
sw e ll in g , so d i s i n te g r a t io n  o c c u r. The s w e llin g  o f  some 
d is in te g r a n t  p a r t i c l e s  is  depend upon pH (2 1 ). The se d im e n ta tio n  
volumes o f  a n io n ic  c r o s s - l in k e d  s ta r c h e s  such as  E x p lo ta b tR> and 
P r im o je l '* 3 and c e l lu lo s e s  such as  A c -d i-S o lCR) and CLD-2tR3 a re  
s i g n i f i c a n t ly  a l t e r e d  in  a c id ic  media w h ile  P o ly p lasd o n e  XLCR3 
and S ta rc h  1500CR3 rem ained unchanged.

S w e llin g  c a p a c i ty  o f  d i s in te g r a n t s  p la y s  a dom inant r o l e  
in  th e  d i s i n te g r a t io n  p ro ce ss  when a hydrophobic lu b r ic a n t  is  
c o p e ra te d  in  t a b l e t  fo rm u la tio n  (3 5 ) . T h is c a p a c ity  i s  o f  m inor 
im portance when no hydrophobic  e x c ip ie n ts  a re  p re s e n te d . When th e  
t a b l e t s  c o n ta in  a d i s i n te g r a n t  such a s  s ta r c h  o r m e th y lce l lu io s e  
t h a t  is  s l i g h t l y  sw e ll in g  b u t h y d ro p h i l ic ,  w ater p e n e t r a t io n  is  
th e  c o n t r o l l i n g  s te p  in  th e  d i s i n te g r a t io n  p ro c e s s  and
d i s i n te g r a t io n  i s  s t ro n g ly  a f f e c te d  by th e  p re se n c e  o f  a 
hydrophobic  lu b r ic a n t .

V

In c o n t r a s t ,  s t ro n g ly - s w e l1ing d i s in te g r a n t s  a re  much 
le s s  a f f e c te d  by a hydrophobic  lu b r ic a n t .  s t r o n g ly  s w e ll in g  
d is in te g r a n t s  a re  th e  p rim ary  t a r g e t  fo r  w ater a b s o rp t io n  as  
opposed to  s l i g h t l y  sw e ll in g  d i s i n te g r a n t s ,  in  w hich a 
w e l l - e s ta b l is h e d  netw ork o f  p o res  is  e s s e n t i a l .
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The r e s u l t s  o f  th e  in v e s t ig a t io n  in d ic a te  t h a t  th e  
sw e ll in g  is  th e  g overn ing  f a c to r  re g a rd in g  th e  k in e t i c s  o f  th e  
d i s i n te g r a t io n  p ro ce ss  because i t  i s  lin k ed  b o th  to  w ate r 
p e n e tr a t io n  and fo rc e  developm ent (1 7 ) . The r o le  o f  th e  s w e ll in g  
m a te r ia ls  i s  to  make pore  w a lls  h y d ro p h i l ic ,  p ro v id in g  enough 
s w e ll in g  fo rc e  to  produce i n t e r p a r t i c l e  bond d is r u p t io n .

M itre v e j and H ollenbeck  (35) concluded t h a t  th e
s u p e r d is in te g r a n ts  fu n c tio n  e f f i c i e n t l y  because o f  t h e i r
rem arkab le  a b i l i t y  t o  sw ell and ab so rb  w a te r.

There a re  such complex mechanism o f  d is  in te g r a n t  a c t io n  
t h a t  some d i ร in te g r a n ts  fo r  exam ple, c ro s s - l in k e d  carboxym ethy1- 
c e l lu lo s e  sw e lls  much q u ic k ly  and has h igh  w ate r u p tak e  ( 3 ) .

W ater Uptake is  th e  c o n t r o l l in g  s te p  in  th e
d i s i n t e g r a t io n  p ro cess  o f in s o lu b le ,  s l i g h t l y  s w e lla b le  b u t 
h y d ro p h il ic  m a te r ia l s  such as  A v ic e lCR3, e tc  (3 4 ). Very s o lu b le  
m a te r ia ls  such as  p re g e la t in iz e d  s ta r c h  r e t a r d  l iq u id  f lo w in g  
in to  th e  p o res  by enhancing  l iq u id  v i s c o s i ty  and g e l fo rm a tio n . 
These w il l  d e la y  l iq u id  p e n e t r a t io n  and w il l  a ls o  p ro lo n g  
d i s i n t e g r a t io n  tim e . For w ater s o lu b le  t a b l e t s ,  th e  p re v io u s ly  
m entioned problem  is  n o t a s i g n i f i c a n t  e f f e c t  and le s s  s w e lla b le  
m a te r ia ls  can  be u t i l i z e d .  The re a so n  may be due to  i f  s t ro n g ly  
s w e lla b le  d i s in te g r a n t  is  u sed , a f t e r  d is s o lv in g  o f  s o lu b le  
in g re d ie n ts ,  th e r e  is  more space  f o r  th e  s t ro n g ly  s w e lla b le  
d i s in te g r a n t  t o  sw ell and p a r t i a l l y  r e f i l l  th e  form ed v o id s  
w ith o u t b re a k in g  th e  t a b l e t .

HEAT OF WETTING
The h e a t  g en e ra te d  by w e tt in g  o f  th e  in g re d ie n ts  t h a t  

o ccu rs  when th e  t a b l e t  i s  immersed in  a f l u i d  has been su g g es ted  
as  a p o s s ib le  machanism o f  a c t io n  f o r  t a b l e t  d i s i n t e g r a t io n  (2 7 ).
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Kanig and Rudnic (21) rev iew ed  t h a t  s t a r c h  g ra n u le s  e x h ib i te d  a 
s l i g h t  exo therm ic  p r o p e r t i e s  when w etted  and th e  h e a t  may cau se  
th e  a i r  in  c a p i l l a r y  expand p u sh ing  th e  t a b l e t  a p a r t .  For 
aluminium s i l i c a t e  t a b l e t s  in c re a s in g  o f  co m p ressio n a l fo rc e  
r e s u l t  in  d e c re a s in g  o f  h e a t  o f  a d s o rp t io n  and in c re a s in g  o f  
d is in te g r a t io n  tim e (3 7 ).

However, th e  exo th erm ic  r e a c t io n s  upon w e tt in g  were n o t 
u n iv e r s a l  f o r  a l l  d i ร in te g r a n ts  and t h a t  when s i g n i f i c a n t  
h e a t o f  w e ttin g  is  g e n e r a te d , th e r e  i s  n o t alw ays c o rre sp o n d in g  
to  a d ec re a se  in  d i ร i n t é g r â t ion tim e . So t h i s  e x p la n a tio n  is  
l im ite d  to  o n ly  a few ty p e s  o f  d i ร in te g r a n ts  and can n o t be 
u t i l i z e d  to  d e s c r ib e  th e  a c t io n  o f  most modern d i s i n t e g r a t in g  
a g e n ts (2 1 ) .

PARTICLE REPULSION
A nother a tte m p ts  to  e x p la in  th e  sw e ll in g  o f  t a b l e t s  made 

w ith  "n o n sw e llab le "  s t a r c h .  Guyout-Hermann (38) have p roposed  a 
p a r t i c l e  /  p a r t i c l e  r e p u ls io n  th e o ry  based  upon th e  o b s e rv a t io n  
t h a t  p a r t i c l e s  t h a t  do n o t seem to  sw ell may s t i l l  d i s i n t e g r a t e  
ta b le ts .F ro m  t h e i r  s tu d y ,th e  t a b l e t s  made w ith  h ig h ly  r e t i c u l a t e  
s ta r c h  t h a t  does n o t s w e ll ,  show in  c o n ta c t  w ith  w ate r a s w e ll in g  
which i s  j u s t  a s  im p o rtan t a s  th e  s w e ll in g  o f  th e  t a b l e t s  made 
w ith  n a t iv e  s ta r c h .  P o s s ib le  e x p la n a tio n  o f  th e  above e v en t 
i s  th e  c o n s t i tu e n t  e lem en ts  j u s t  lo s s  th e  c o h e s iv e  fo rc e  
and s e p a ra te  one and a n o th e r  under th e  a c t io n  o f  w a te r.

There a re  two p o s s ib le  c au se s  f o r  th e  d e s t r u c t io n  o f  th e  
co h esiv e  fo rc e  betw een th e  c o n s t i t u t i v e  e lem en ts  o f  a t a b l e t  and 
may be d e s c r ib e d  a s  fo llo w s(3 9 ) : a ) c r e a t io n  o f  a r e p u ls iv e  
fo rc e  when th e  e lem en ts  o f  a t a b l e t  e n te r  in to  c o n ta c t  w ith  
w ate r; b) a sim p le  a n n i h i l a t i o n  o f  th e  hydrogen bonding  o r  th e
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c a p i l l a r y  c o h e s i v e  f o r c e .  H ow ever, K a n ic  and R u d n ic  (2 1 )  a rg u ed  
t h a t  t h i s  t h e o r y  i s  n o t  s u p p o r te d  by an a d e q u a te  d a t a ,  and t h e  
e x p la n a t io n  and a p p l i c a t i o n s  o f  t h e  h y p o t h e s i s  i s  d o u b t f u l .

DEFORMATION
The d efo rm ed  p a r t i c l e s  o c c u r s  d u r in g  t a b l e t  c o m p r e s s io n  

w ere show n t o  r e t u r n  t o  t h e i r  norm al sh a p e s  when e x p o s e d  t o  
m o is tu r e  ( 3 ) .  K an ig  and R u d n ic  (2 1 )  r e v ie w e d  t h e  d e fo r m a t io n  o f  
p o t a t o  s t a r c h  g r a n u le s  and s t a t e d  t h a t  n o t  o n ly  d id  t h o s e  g r a n u le s  
r e t u r n  t o  t h e i r  o r i g i n a l  s i z e ,  b u t in  some c a s e s  t h e  s w e l l i n g  
c a p a c i t y  was a l s o  im proved  when t h e  g r a n u le s  w ere e x t e n s i v e l y  
d eform ed  d u r in g  c o m p r e s s io n . V adas e t  ajL (3 6 )  d is c o v e r e d  t h a t  
tw o c e l l u l o s e  d e r i v a t i v e s  ( A c - d i - S o l {R5 and CLDtH>) te n d e d  t o  
in c r e a s e  d i s i n t e g r a t i o n  e f f i c i e n c y  w i th  in c r e a s in g  c o m p r e s s io n a l  
f o r c e .  T h is  may b e  in d i c a t e  t h e  d e fo r m a t io n  d u r in g  c o m p r e s s io n  
a s  o n e  o f  t h e  m ech an ism  o f  t a b l e t  d i s i n t e g r a n t . O b v io u s ly ,  t h e  
r o l e  o f  d e fo r m a t io n  and reb ou n d  u n d er  a c t u a l  p r o d u c t io n  
c o n d i t io n s  n e e d s  t o  be s t u d i e s  e x t e n s i v e l y  b e f o r e  t h e  f u l l  e f f e c t  
o f  t h i s  phenom enon c a n  be u n d e r s to o d .

DISINTEGRATING FORCE
I t  h a s  b e e n  m e n tio n e d  p r e v i o u s l y  t h a t  b o th  w a te r  

p e n e t r a t i o n  a s s o c i a t e d  w ith  r e l a t e d  a c t i o n  and s w e l l i n g  a r e  
u s u a l l y  fou n d  in  m ost d i s i n t e g r a n t  s y s te m . Some s c i e n t i s t s  t r i e d  
t o  s i m p l i f y  a com p a ct d i s i n t e g r a t i o n  c h a r a t e r i s t i e s  in  t h e  term  
o f  " d i s i n t é g r â t in g  f o r c e " .  A d i s i n t e g r a t i n g  f o r c e  m ust d e v e lo p  
in s i d e  t h e  t a b l e t ,  c a p a b le  o f  w ea k en in g  and b r e a k in g  
i n t e r p a r t i c l e  b on d s t o  o b t a in  a r a p id  d i s i n t e g r a t i o n  ( 3 9 ) .

Colom bo e t  aj[ (4 0 )  d iv id e d  t h e  m echanism  o f  t a b l e t s  
d i ร in t e g r a n t s  on  t h e  b a s i c  o f  t h e i r  c a p a b i l i t y  t o  p rom o te  
d i s  i n t é g r â t in g  f o r c e  d e v e lo p m e n t . T hey a r e  ะ
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a) The d i s  i n t é g r â t  io n  f o r c e  e x e r t e d  by t h e  a i r  e n tr a p p e d  
in  p o r e  s t r u c t u r e s  du e t o  a h yd ro d y n am ic  p r o c e s s  o r  t o  t h e  h e a t  
o f  w e t t in g  (h y d rod yn am ic  f o r c e ) .

b ) The d i s i n t e g r a t i o n  f o r c e  from  s w e l l i n g  o f  t h e  
d i s i n t e g r a t i n g  a g e n t  ( s w e l l i n g  f o r c e ) .

c )  The d i s i n t e g r a t i o n  f o r c e  from  t h e  r e p u l s i o n  among 
p a r t i c l e s  c a u se d  by c o n t a c t  b e tw e e n  s o l i d  and l i q u i d .  ( r e p u l s i o n  
f o r c e )

T hey a l s o  s t r e s s e d  t h e i r  c o n c e p t  t h a t  f o r c e  i s  n o t  a 
m echanism  by i t s e l f  b u t t h e  ou tcom e o f  a s e r i e s  o f  e v e n t s  
b e g in n in g  w ith  w a te r  p e n e t r a t i o n  and le a d in g  t o  t h e  a c t i v a t i o n  o f  
o n e  o f  t h e  m ech an ism s c i t e d .  Colom bo e t .  al_ (4 0 )  fo u n d  t h a t  o n ly  
w a te r  c a n  a c t i v a t e  t h e  f o r c e  and t h e y  a l s o  d e te r m in e d  su ch  
p a r a m e te r s  a s  t h e  maximum f o r c e  d e v e lo p e d  and t h e  t im e  o f  h a l f  
maximum f o r c e  d e v e lo p m e n t t o  d e s c r ib e  t h e s e  d i s i n t e g r a t i o n  
c h a r a c t e r  i s t  i c s .

C a r a m e lla  e t .a l_  ( 4 1 )  s t u d ie d  t h e  r e l a t i o n s h i p  b e tw een  
w a te r  p e n e t r a t i o n  and d i s i n t e g r a t i o n  f o r c e  d e v e lo p m e n t . They  
fo u n d  t h a t ,  in  t a b l e t s  made o f  w a te r  in s o l u b l e  a n d /o r  h y d r o p h o b ic  
m a t e r i a l s ,  a  c o r r e l a t i o n  e x i s t s  b e tw een  d i s i n t e g r a t i o n  t im e  and  
d i s i n t e g r a t i n g  f o r c e  d e v e lo p m e n t  k i n e t i c s  in d ic a t e d  t h a t  t h e  
p r e v a i l i n g  r o l e  in  t h e  d i ร i n t é g r â t  io n  p r o c e s s  i s  p la y e d  by an  
a c t i v e  m ech a n ism s. T h e r e f o r e ,  h ig h l y  h y d r o p h i l i c  and s t r o n g ly  
s w e l l i n g  d i s i n t e g r a n t s  a r e  p r e f e r r e d  f o r  i t s  c a p a b le  o f  d e v e lo p in g  
i t s  maximum s w e l l i n g  f o r c e ,  b e s id e s  d ra w in g  w a te r  i n s i d e  t h e  
c o m p a c t .

On t h e  o t h e r  h an d , t h e  la c k  o f  su c h  a c o r r e l a t i o n  in  
t a b l e t  made o f  h y d r o p h i l i c ,  w a t e r - s o l u b l e  m a t e r ia l s  in d ic a t e d  
t h a t  p a s s i v e  m ech an ism s ( s u c h  a s  d i s s o l u t i o n  o r  h y d r o g e n  bond 
a n n i h i l a t i o n )  a r e  a l s o  in v o lv e d  in  t h e  d i s i n t e g r a t i o n  p r o c e s s  and
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may p r e v a i l  o v e r  a c t i v e  m ech an ism s. T h e r e f o r e ,  t h e  d i s i n t e g r a n t  
when n e e d e d , a s s i s t s  in  d ra w in g  w a te r  in s i d e  t h e  c o m p a c t, b u t i s  
n o t  a lw a y s  a b le  t o  d e v e lo p  i t s  maximum s w e l l i n g  f o r c e .  F or t h i s  
r e a s o n  t h e  e f f i c i e n c y  o f  s t r o n g l y  s w e l l i n g  d i ร in t e g r a n t s  sh o u ld  
be l i m i t e d  u se d  in  t h i s  s i t u a t i o n  and s l i g h t l y  s w e l l i n g  may b e  o r  
e v e n  b e t t e r  th a n  s t r o n g ly  s w e l l i n g  m a t e r i a l s .

c .  METHODS FOR STUDYING DISINTEGRATING PROPERTIES
B e c a u se  o f  t h e  number o f  t a b l e t  d i s i n t e g r a n t s  a v a i l a b l e  

i s  c o n t i n u a l l y  in c r e a s e ,  t h e  s u i t a b l e  m eth od s o f  t e s t i n g  a new  
p r o d u c t  f o r  e v a lu a t io n  a r e  r e q u ir e d .

O ver t h e  p a s t  y e a r s ,  g e n e r a l  r e s e a r c h e r s  h a v e  in tr o d u c e d  
a number o f  t e s t  m eth o d s. Some o f  t h e s e  m eth od s a r e  ะ

1 . H y d r a t io n  C a p a c ity  i s  a m easu re  o f  w a te r  b in d in g  
a b i l i t y  and a l s o  s w e l l i n g  c a p a c i t y  w h ich  a r e  t h e  tw o  im p o r ta n t  
p r o p e r t i e s  o f  t a b l e t  d i s i n t e g r a n t s .  Kornblum  and s to o p a k  ( 6 )  
d e s c r ib e d  a m ethod o f  d e te r m in in g  t h e  h y d r a t io n  c a p a c i t y  o f  
c r o s s - l i n k e d  p o ly v in y lp y r r o l id o n e  in  c o m p a r iso n  w i th  s t a r c h  and  
a l g i n i c  a c i d .  W ith t h i s  m eth od , t h e  am ount o f  w a te r  t a k e n  on  by 
o n e  gram d i s i n t e g r a n t  a f t e r  s h a k in g , c e n t r i f u g i n g  and d e c a n t in g  
i s  d e te r m in e d . The a d v a n ta g e  o f  t h i s  m ethod i s  t h a t  i t  c a n  b e  
c a r r ie d  o u t  q u ic k ly  and e a s i l y ,  w h i l s t  b e in g  v e r y  r e p r o d u c ib le .

2 .  S w e l l in g  o f  P a r t i c l e s
2 .1  M ic r o s c o p ic  m ethod i s  t h e  d i r e c t  o b s e r v a t io n  o f  

t h e  in c r e a s e  in  d i s i n t e g r a n t  p a r t i c l e  d im e n s io n s  du e t o  w a te r  
a b s o r p t io n .  M ic r o s c o p ic  m ethod h a s  b een  w id e ly  u se d  by many 
r e s e a r c h e r s  in  t h e  p a s t  a s  f o l l o w s  ะ

2 . 1 . 1  By M o d rzejew sk i and Wochna (4 2 )
A g r a in  o f  t h e  exa m in ed  s u b s t a n c e  was 

p la c e d  on  a m ic r o s c o p ic  s l i d e  c o v e r e d  w ith  a c o v e r - g l a s s  and a 
sm a ll d rop  o f  w a te r  was c a u t i o u s l y  added  by m eans o f  a p i p e t t e
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w h ich  c a u se d  s w e l l i n g  o f  t h e  g r a in .  The s u r f a c e  o f  t h e  s w o l le n  
g r a i n ' s  c o n to u r  was p h o t o m ic r o g r a p h ic a l ly  d e te r m in e d  on  t h e  
s c r e e n  o f  t h e  m ic r o s c o p e , t h e  in c r e a s e  in  vo lu m e b e in g  c a l c u l a t e  
from  i t .  The vo lu m e o f  t h e  sp h e r e  was c a l c u l a t e d  from  Eq. (1 )

V = 4 / 3  . แ .r (1)

The r a d iu s  o f  t h e  sp h e r e  was c a l c u l a t e d  from  t h e  s u r f a c e  o f  t h e  
c r o s s - s e c t  io n  m easu red  a s  g iv e n  in  Eq ( 2 )

r = / s T T T (2)

2 . 1 . 2  By B e u k e la e r ,  O oteghem  and Ludwig (4 3 )
The d ia m e te r s  o f  t h e  'd r y '  and s w o l le n

p a r t i c l e s  w ere  m easu red  on  a s u s p e n s io n  in  p a r a f f i n  o i l  and in  
s im u la te d  g a s t r i c  f l u i d ,  r e s p e c t i v e l y .  M ic ro p h o to g ra p h  o f  t h e  
s u s p e n s io n s  w ere b r o u g h t on t h e  d i g i t i z e r  " p as o f  a K ontron  
MOP-AMO 2" a p p a r a tu s , d ia m e te r  o f  p a r t i c l e s  w ere c a l c u l a t e d  and  
co m p a red .

2 . 1 . 3  By M itr e v e j  and H o lle n b e c k  (3 5 )
A d ry  sa m p le  was s c a l e d  in  t h e  s t a g e  

cham ber on  t h e  m ic r o s c o p e  and a f t e r  m a in t a in in g  t h e  sa m p le  f o r  24  
h o u rs  a t  0% RH, a p h o to m ic r o g r a p h  was t a k e n .  The sa m p le  was th e n  
e x p o se d  t o  100XRH f o r  a n o th e r  24  h o u r s  and a p h o to m ic r o g r a p h  was 
ta k e n  a g a in  and s w e l l i n g  r a t i o  was c a l c u l a t e d  from  Eq. (3 )

S w e l l in g  R a tio P a r t ic le  dimension a t 1007. RH 
Dry p a r t ic le  dimension a t  07. RH (3 )

2 . 1 . 4  By Caram el la  e t . a l -  (2 0 )
S am p les o f  m o n o d isp e r se d  m a t e r ia l s  w ere  

p r e p a r e d  in  v a r io u s  s o l v e n t s  and p h o to m ic r o g r a p h s  o f  a s u i t a b l e

15583
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number o f  m ic r o s c o p ic  f i e l d s ,  d e p e n d in g  on  t h e  m a g n i f i c a t io n  
e m p lo y e d , w ere  ta k e n . The p r o j e c t e d  d im e n s io n s  o f  t h e  p a r t i c l e s  
w ere a v e r a g e d  on a s u i t a b l e  number o f  in d iv id u a l  m e a su r e m e n ts . 
The v o lu m e in c r e a s e  o f  p a r t i c l e s  c h a n g in g  from  an i n e r t  t o  a 
s w e l l i n g  medium was e x p r e s s e d  a s  t h e  r a t i o  b e tw e e n  t h e  mean 
p a r t i c l e  vo lu m e in  t h e  s w e l l i n g  medium and t h e  p a r t i c l e
v o lu m e -d ia m e te r  in  t h e  in e r t  medium ( s w e l l i n g  in d e x ) .

2 . 2  C o u lte r  C o u n ter  M ethod i s  p ro v ed  t o  b e  
a p p l i c a b l e  t o  many k in d  o f  m a t e r ia l s  and m e d ia . The m ethod i s  
r a p id ,  s a t i s f a c t o r i l y  a c c u r a t e  and r e p r o d u c ib le  and seem s t o  be  
u s e f u l  e s p e c i a l l y  f o r  m a t e r ia l s  w h ich  s w e l l  t o  a l i m i t e d  e x t e n t ,  
w h ich  ca n  be h a r d ly  e v a lu a t e d  by o p t i c a l  m ic r o s c o p y  ( 2 0 ) .

An a c c u r a t e ly  w e ig h ed  q u a n t i t y  o f  pow der was d i s p e r s e d  in  
a 2 0 0 - 4 0 0  ml e l e c t r o l y t e  s o l u t i o n .  T hen, t h e  p a r t i c l e  s i z e  
d i s t r i b u t i o n  o f  t h e  su sp en d ed  p a r t i c l e s  was d e te r m in e d . The 
vo lu m e o f  t h e  sam p le a n a ly z e d  was m etered  by t h e  m a n o m etr ic  
m ethod o r  by w e ig h in g  t h e  am ount o f  sa m p le  p a s s e d  th r o u g h  t h e  
o r i f i c e .  T o ta l p a r t i c u l a t e d  vo lu m e (V ) was c a l c u l a t e d  a s  
f o l l o w s  ะ

. I V = ÏÏ/6.K.  ริ ".An Vj .ร / ร  ( 4 )
. i= l

Where K i s  t h e  vo lu m e c a l i b r a t i o n  c o n s t a n t  d e te r m in e d  f o r  
e a c h  e l e c t r o l y t e  and a p e r t u r e  u s in g  s ta n d a r d  m a t e r ia l s ;  
ท 1 i s  t h e  t o t a l  p a r t i c l e s  c o u n t  in  c h a n n e l i c o r r e c t e d  
f o r  b a ck g ro u n d ; V 1 i s  t h e  mean vo lu m e o f  c h a n n e l i ;  ร and  
ร a r e  t h e  vo lu m e o f  t h e  sa m p le  a n a ly z e d  and t h e  t o t a l  
e l e c t r o l y t e s  v o lu m e , r e s p e c t i v e l y .
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Then t h e  p e r c e n t  vo lu m e in c r e a s e  in  s w e l l i n g  m ed ia  (V s)  
was c a l c u l a t e d  a s  g iv e n  in  Eq ( 5 ) ;

Vt o t% volume in c re a s e  = ( ÿ----------1) X 100 (5)
tr u e

W here 11 was c a l c u l a t e d  from  t r u e  d e n s i t y  o f  t h e  sa m p le .

3 . W ater U p tak e o f  t a b l e t  ะ The d i s i n t e g r a t i o n  o f  
u n c o a te d  t a b l e t s  i s  c o n t r o l l e d  l a r g e l y  by p e n e t r a t i o n  o f  body  
f l u i d s  from  t h e  g a s t r o i n t e s t i n a l  t r a c t  in t o  t h e  c o m p r e sse d  
m a t r ix .  The p e n e t r a t i o n  r a t e  o f  a l i q u i d  in t o  a p o r o u s  s t r u c t u r e  
d ep en d s on  t h e  b a la n c e  b e tw een  c a p i l l a r y  and o p p o s in g  v i s c o u s  
f o r c e s .  I f  t h e  t o t a l  c r o s s - s e c t i o n a l  a r e a  o f  t h e  p o r e s  d o e s  n o t  
v a r y  w ith  t h e i r  l e n g t h ,  t h e r e  i s  a l i n e a r  r e l a t i o n s h i p  b e tw e e n  
t h e  sq u a r e  o f  v o lu m e t r ic  u p ta k e  (V) and t h e  t im e  ( t )  a s  g iv e n  by  
t h e  W ash b u rn 's e q u a t io n  b e lo w  ( 2 6 ) .

2mr cosQ  
K0 -ฦ

. ๖ (6)

Where m i s  t h e  h y d r a u l ic  p o r e  r a d iu s ;  r  i s  t h e  s u r f a c e  
t e n s i o n  o f  t h e  p e n e t r a t i n g  l i q u i d ;  0 i s  t h e  c o n t a c t  a n g le  
b e tw e e n  l i q u i d  and s o l i d  w i t h in  t h e  p o r e s ; ท i s  t h e  
l i q u i d  v i s c o s i t y ; a n d  K i s  t h e  p r o p o r t io n a l  c o n s t a n t  
d e p e n d in g  on  p o r e  sh a p e .

T h is  e q u a t io n  in d ic a t e d  t h a t  w a te r  p e n e t r a t i o n  in  t h e  
t a b l e t s  m a tr ix  i s  d e te r m in e d  by t h e  c o n t r o l l i n g  f a c t o r s  l i k e  
p o r o s i t y ,  p o r e  s i z e  and s i z e  d i s t r i b u t i o n ,  and c o n t a c t  a n g le  w i t h  
t h e  p o r e  w a l l .  H ow ever, t h i s  e q u a t io n  c a n n o t  b e a p p l i e d  when t h e  
t a b l e t  s t r u c t u r e  c h a n g e s  d u r in g  t h e  p e n e t r a t i o n  p r o c e s s .
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4 . D iร i n t e g r a t i o n  t im e  i s  o n e  o f  t h e  im p o r ta n t p h y s ic a l  
p a ra m eter  f o r  e v a l u a t i n g  d i s i n t e g r a t i o n  o f  t a b l e t .  B e c a u se  o f  i t  
d e p e n d in g  on  a number o f  many f a c t o r s  su ch  a s  f i l l e r s ,  a c t i v e  
i n g r e d i e n t s ,  l u b r i c a n t s ,  b in d e r ,  m a n u fa c tu r in g  p r o c e d u r e s ,  
eq u ip m e n ts  and c o m p r e s s io n  p r e s s u r e .  D i s i n t e g r a t i o n  t im e  c a n  b e  
u se d  and com b in e  w i th  o t h e r  p a r a m e te r s  f o r  co m p a r in g  d i s i n t e g r a n t  
e f f i c a c y .

5 . D i s s o l u t i o n  o f  t a b l e t s  i s  c u r r e n t l y  t h e  m ost 
com m only u se d  m eans o f  a s s e s s i n g  t h e  e q u iv a le n c e  o f  d o sa g e  fo r m s .  
B e c a u se  o n ly  a d i s i n t e g r a t i o n  t e s t  was n e v e r  m eant t o  s e r v e  a s  an  
in d ic a t o r  t o  a s s u r e  t h a t  t h e  d ru g  c o n t e n t  m ig h t b e  a b so r b e d  by  
t h e  b ody ( 3 7 ) .  D i s s o l u t i o n  t e s t i n g  i s  in te n d e d  t o  p r o v id e  a s t e p  
to w a r d , t h e  e v a l u a t i o n  o f  t h e  b i o a v a i b i 1 i t y  o f  t h e  d ru g  
s u b s t a n c e .  The d i s s o l u t i o n  t e s t  ca n  be u se d  t o  d e m o n s tr a te d  t h a t  
a g iv e n  t a b l e t  f o r m u la t io n  i s  t h e  sam e, w ith  r e s p e c t  t o  
d i s s o l u t i o n ,  a s  t h a t  in  t h e  b a tc h  o f  t a b l e t s  shown i n i t i a l l y  t o  
be c l i n i c a l l y  e f f e c t i v e .  I t  a l s o  p r o v id e s  an  in  v i t r o  c o n t r o l  
p r o c e d u r e  t o  e l i m i n a t e  v a r i a t i o n  among p r o d u c t io n  b a t c h e s .
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PURPOSE OF THE STUDY
The o b j e c t i v e  o f  t h i s  r e s e a r c h  i s  t o  s tu d y  t a b l e t  

d i s i n t e g r a t i n g  p r o p e r t i e s  o f  a new d i s i n t e g r a t i n g  a g e n t ,  d u r ia n  
r in d  e x t r a c t ,  and t o  com pare w ith  o t h e r  w e l l  r e c o g n is e d  
e f f e c t i v e n e s s  and t y p i c a l l y  u se d  t a b l e t  d i s i n t e g r a t i n g  a g e n t s  
su c h  a s  c o r n  s t a r c h ,  p r e g è l a t i n i z e d  s t a r c h  ( S t a r c h  1 5 0 0 CR>) ,  
sod iu m  s t a r c h  g l y c o l a t e  ( E x p lo t a b CR>) , c r o s s - l i n k e d  
c a r b o x y m e t h y l c e l l u l o s e ( A c - d i - S o l CR>, N y m ce lCR>) and c r o s s - l i n k e d  
p o l y v in y lp y r r o l id o n e  ( K o l l id o n  CLtR 5) .

The s tu d y  in te n d  t o  u s e  s im p le  e f f e c t i v e  m eth o d s su c h  a s  
h y d r a t io n  c a p a c i t y ,  s w e l l i n g  o f  p a r t i c l e s ,  w a te r  u p ta k e ,  
d i s i n t e g r a t i o n  t im e  and o t h e r  p h y s ic a l  p r o p e r t i e s  o f  t a b l e t  f o r  
s t u d y in g  p r o p e r t i e s  and e f f i c i e n c y  o f  t h e  d i s  i n t e g r a n t s .

D ib a s ic  c a lc iu m  p h o sp h a te  d ih y d r a te (E m c o m p r e s scR’ ) and  
o c -la c to se  m on oh yd rate  ( T a b l e t t o s e ' R’ ) w ere  c h o s e n  a s  a p r a c t i c a l l y  
w a te r  in s o l u b l e  and s o l u b l e  d i r e c t  c o m p r e s s io n  v e h i c l e ,  
r e s p e c t i v e l y .  The t a b l e t s  w ere  d i r e c t l y  co m p r e sse d  by u s in g  
in s tr u m e n te d  s i n g l e  punch t a b l e t  m ach in e  a t  3 d i f f e r e n t  f o r c e s  ะ 
5 0 0 , 1000 and 1 ,5 0 0  k g , and t h e  e f f e c t  o f  c o m p r e s s io n a l  f o r c e  
upon e f f i c i e n c y  o f  d i s i n t e g r a n t s  w ere a l s o  s t u d ie d .

H y d r o c h lo r o th ia z id e  and P y r id o x in e  H y d r o c h lo r id e  w h ich  
a r e  r e p r e s e n t  w a ter  i n s o l u b l e  and s o l u b l e  a c t i v e  i n g r e d i e n t s  w ere  
p r e p a r e d  in  d i b a s i c  c a lc iu m  p h o sp h a te  d ih y d r a t e  d i r e c t l y  
co m p r e sse d  t a b l e t s  t o  s t u d y  t h e  e f f i c i e n c y  o f  d u r ia n  r in d  
e x t r a c t s  a s  t a b l e t  d i s  in t e g r a n t  in  su c h  s y s t e m s .
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