
CHAPTER 4

DISCUSSION AND CONCLUSION

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  d u r i a n  r i n d  e x t r a c t  
b y  a l c o h o l  a n d  a c i d - a l c o h o l  e x t r a c t i o n ,  จ 1 a n d  D2 , w e r e  
s t u d i e d  i n  c o m p a r i s o n  w i t h  v a r i o u s  c o m m e r c i a l  d i s i n t e g r a n t s .  
C e r t a i n  p h y s i c a l  p a r a m e t e r s  o f  p u r e  d i s i n t e g r a n t s  a n d  t a b l e t s  
w e r e  d e t e r m i n e d  i n  a t t e m p t  t o  p r e d i c t  t h e i r  r e l a t i v e  e f f i c i e n c y  
a s  t a b l e t  d i s i n t e g r a n t s .

The  v i s u a l i z a t i o n  o f  d i s i n t e g r a n t s  t h r o u g h  s c a n n i n g
e l e c t r o n  m i c r o s c o p e  may p r o v i d e  a b e t t e r  u n d e r s t a n d i n g  o f  b o t h  
i n h e r e n t  p r o p e r t i e s  an d  t h e  m e c h a n i s m s  w h i c h  t h e y  f u n c t i o n .

□ 1 an d  D2 , w h i c h  a r e  c a r b o h y d r a t e  c o m p o s e  o f  p o l y s a c c h a r i d e ,  
a r e  f i b e r  i n  a p p e a r a n c e  b y  D2 ' ร  p a r t i c l e s  a r e  l a r g e r  t h a n  D t 

( F i g u r e s  6 - 7 ) .  D2 'ร  p a r t i c l e s  a r e  m or e  s t i c k y  a n d  h a r d l y  t o  
s i e v e  a s  c o m p a r e d  w i t h  D4 p a r t i c l e s .  A c - d i - s o l £R> a n d  
N y m c e l CR> a r e  s i m i l a r  i n  t h e i r  f i b e r - s h a p e  a n d  b o t h  a r e  o n l y  
d i f f e r e n t  i n  s u b s t i t u t i o n  g r o u p s  o f  t h e  sa m e c r o s s - l i n k e d  s o d i u m  
c a r b o x y m e t h y l c e l l u l o s e  s t r u c t u r e  ( F i g u r e s  1 2 - 1 3 ) .  K o l l i d o n  CLCR> 
w h i c h  a r e  c r o s s - 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  s h o w e d  t h e i r  i r r e g u l a r  
s h a p e  i n  a c c o u n t  o f  t h e  t r e n d s  o f  s m a l l  p a r t i c l e s  t o  f u s e  
i n t o  l a r g e  p o r o u s  a g g l o m e r a t e s  ( F i g u r e s  1 1 ) .  C o r n  s t a r c h  and  
E x p l o t a b CR> b o t h  a p p e a r e d  i n  a n  o v o i d a l - s h a p e  w i t h  s m o o t h  
s u r f a c e .  H o w e v e r ,  E x p l o t a b ' R> s h o w e d  t h e i r  s i z e s  l a r g e r  t h a n  
c o r n  s t a r c h  b e c a u s e  o f  a d d i t i o n  o f  t h e  c a r b o x y m e t h y l  g r o u p s  
( F i g u r e  9 ) . S t a r c h l 5 0 0  t R ) , o n  t h e  o t h e r  h a n d , c o m p o s e d  o f  i n d i v i d u a l  
s t a r c h  g r a i n  a l o n g  w i t h  a g g r e g a t e s  o f  s t a r c h  g r a i n s  b o n d e d  t o  
h y d r o l y s e d  s t a r c h  a s  g i v e n  i n  F i g u r e  1 0 .  From t h e  r e s u l t s  o f
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p a r t ic le  s iz e  and s p e c i f i c  su rface  area a n a ly s is  o f  variou s  
d is in te g r a n ts , D1 and D„ were th e  two larger in th e ir  
p a r t ic le  s iz e  and sm aller in th e ir  s p e c i f i c  su rface  area than  
th e  o th er d iร in teg ra n ts  in t h is  study. Both p ro p e r tie s ,  
however, might have l i t t l e  e f f e c t  on d iร in teg ra n ts e f f ic ie n c y .  
For example, su p erd iรin teg ra n ts  such as A c -d i-S o l'R5 and NymceltR3 
were known to  be much more e f f e c t iv e  than corn starch  in s p it e  
o f  th e le s s  s p e c i f i c  su rface  area they  p o ssessed .

Percent c o m p r e s s ib ility  o f  variou s d i ร in teg ra n ts were 
c a lc u la te d  from bulk and tapped d en s ity  in d ica te  low 
c o m p r e s s ib ility  o f  a l l  d is in te g r a n ts  but t h is  property would not 
much a ffe c te d  to  th e  t a b le t s  prepared because i t  was used at 
rather low co n cen tra tio n . As th e  same as percent c o m p r e s s ib ility ,  
although D1 and ex h ib ited  superior flow  r a te  than other
d is in te g r a n ts , th e d iffe r e n c e  in e f f e c t  o f  t h is  property is  
q u ite  sm al1.

S ig n if ic a n t  d if fe r e n c e s  o f  sw e llin g  index o f  A c -d i-S o leR5, 
E xp lotab 'R> and NymceltR> in water and in 0.1N h yd roch loric  
acid  in d ica ted  th e ir  sw e llin g  property i s  pH dependency. I t  
may be due to  th e in te r a c t io n  between sodium m o ie tie s  con ta in in g  
in  th e ir  s tru c tu res  and h yd roch loric  a cid  r e su lte d  in sodium 
ch lo r id e .T h e  r e s u lt s  are in agreement to  the study o f  sodium 
starch  g ly c o la te  which th e  red u ction  o f  sw e llin g  ca p a c ity  a t  
lower pH occurred (20 ) .  D1 which showed no s ig n if ic a n t
d if fe r e n c e s  in both so lv e n ts  p ossessed  th e  h ig h est sw e llin g  
index in  0.1N h yd roch loric  a c id . In th e  case  o f  D3 , some 
p a r t ic le s  d isso lv e d  im m ediately and th e sw e llin g  index could not 
be determ ined.The d ir e c t ly  r e la t io n s h ip  between hydration  ca p a c ity  
and sw e ll in g  index o f  variou s d is in te g r a n ts  as g iven  in Figure 22
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suggested  th a t one parameter could be su b st itu te d  by the other  
in order to  estim ate  th e  e f f ic ie n c y  o f  d iร in te g r a n ts .

Dis in tegran ts d id  not have e f f e c t  on w eight v a r ia t io n  
o f  ta b le t s  and a lso  had no in te r fe r e  in flow  r a te  o f  granules  
probably because o f  th e  low con cen tra tion  employed. However, 
th ick n ess  increased  as in crea sin g  con cen tra tion  o f  d is  in tegran t 
in d ib a s ic  calcium  phosphate d ihydrate system . It may be due to  
high p o ro sity  produced by low c o m p r e ss ib ility  o f  d i ร in te g r a n ts . 
For “ - la c t o s e  mcnohydrate system , which p o ssessed  higher  
p o r o s ity  than d ib a s ic  calcium  phosphate d ih yd rate , th e e f f e c t  o f  
d is in te g r a n t on th ick n ess  v a lu es was not found. Corresponding to  
hardness va lu es o f  both d ilu e n ts , in a l l  c a ses  excep t for* 
A c -d i-S o lCR3 and Nym cel'*3 hardness decreased  on in crea sin g  
con cen tra tion  o f d is in te g r a n t . This in d ica ted  th a t high  
p o r o sity  may reduce in te r p a r t ic u la te  fo rce  between p a r t ic le s  o f  
t a b le t .  In th e case  o f  A c -d i-S o l' R3 and Nymcel£R3 th e  above 
e f f e c t  was not c le a r ly  seen . This e f f e c t  was minimized in most 
form ulation s compressed at 1,500 kg because th e  in flu en ce  o f  
high com pressional fo r ce  involved .

As was expected  , A c -d i-S o l£R3. E xp lotab£R3 and Nymcel£R: 
gave n early  in sta n t d is in te g r a t io n  o f  le s s  than 100 seconds at 
a l l  con cen tra tion s and com pressional fo r ce s  in d ib a s ic  calcium  
phosphate d ihydrate t a b le t s .  These corresponding to  high  
hydration  ca p a city  and sw e llin g  index they  p o ssessed . In 
a d d itio n  , the r e s u lt s  of* water p en etra tio n  a ls o  showed the  
higher r a te  and volu m etric  o f water uptake than other
d iร in te g r a n ts . These may in d ica ted  sw e llin g  and water uptake 
were th e ir  mechanisms o f  a c t io n . Compressional fo r ce  exerted  
in flu en ce  on water p en etra tio n  o f  th ese  th ree  d is in te g r a n ts .  
T ab lets compressed w ith  low com pressional fo rce  had h igher rate
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o f w ate r u p take  and had le s s  la g  tim e th a n  th o s e  com pressed a t  
h ig h e r  fo rc e  deno ted  la rg e  po re  s iz e s  th ey  p o sse sse d . At h ig h e r  
c o n c e n trâ t  ion o f  d i ร in te g r a n ts  , th e  v o lu m e tr ic  o f  w ate r u p take  
a t  h ig h  com pressional fo rc e s  were sometim es la r g e r  th a n  th e  
lower o n es. In th e s e  c a se s  th e  co n tin u o u s c o n ta c t  o f  
d i ร i n t e g r a n t s ' p a r t i c l e  may be invo lved  when com pressed a t  h ig h  
fo rc e s .H o w e v e r,th e  d i s i n te g r a t io n  tim es were d i r e c t l y  r e l a t e d  
to  com pressio n al fo rc e  in d ic a te d  pore  s iz e s  were more im p o rtan t 
f a c t o r .

In d ib a s ic  ca lc ium  pho sp hate  system , i t  i s  i n t e r e s t i n g  
to  n o te  t h a t  A c -d i-S o lc H}, E x p lo ta b CH3 and Nymcle1’*’ reach ed  
t h e i r  e q u ilib r iu m  w ater u p tak e  q u ic k e r  th a n  th e  o th e r  s tu d ie d  
m a te r ia ls  e s p e c ia l ly  A c -d i-S o lCHÎ tended  to  be th e  q u ic k e s t  one. 
T h is h ig h  r a t e  o f  s a tu r a t io n  and good sw e ll in g  power e n ta i l e d  
v ery  s h o r t  d i ร5n te g ra t io n  tim e f o r  t a b l e t s  c o n ta in in g  A c -d i-S o lcs> 
and c o n tr ib u te d  to  i t  e f f ic a c y  (3 ) .

The maximal volume u p take  o f  E x p lo ta b CR} and NymcleCR> 
were h ig h e r -  th an  A c -d i-S o lCH5 deno ted  th e  la r g e r  volume o f  
w ate r th e y  u p take  and th e  h ig h  s w e ll in g  power th ey  p o sse s se d .

The d i f f e r e n t  b eh av io r o f  th e s e  th r e e  d i s i n te g r a n t s  in  
0^ la c to s e  m onohydrate system  were o b served . As c o n c e n tra t io n  
o f  d i ร in te g r a n ts  in c re a se d  from 0 .5  to  5% , th e  in f lu e n c e  o f  

th e  more c o n ta c t  o f  d i ร i n t e g r a n t s ' p a r t i c l e s  a t  h ig h  
com pressio n a l fo rc e  upon w ate r p e n e tr a t io n  were in c re a s e d , 
w hereas th e  in f lu e n c e  o f  po re  s iz e  ten d ed  to  re d u c e . Thus th e  
h ig h e s t  w ater u p take  cou ld  be c le a r l y  observed  from t a b l e t s  
com pressed w ith  com pressio n al fo rc e  o f  1,500 kg a t  5% 
c o n c e n tra t io n  c f n d i s i n t e g r a n t s .  For E x p lo ta b CR5 a t  
c o n c e n tra t io n  o f 0.5%, w ate r p e n e tr a t io n  o f  t a b l e t s  com pressed
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w ith  low com pressio n al fo rc e  were h ig h e r th a n  th o se  com pressed 
w ith  h ig h  com pressio n al fo rc e  in d ic a te d  pore  s iz e s  were more 
im p o rta n t. In c o n t r a s t  , A c -d i-S o lCR> and NymcelCR> which 
a re  f i b e r s  in  sh a p e ,th e  c o n ta c t  o f  p a r t i c l e s  were enhanced , so 
t h i s  r e s u l t  were n o t o b se rv ed .

For A c -d i-S o lCR> , E x p lo ta b CR5 ,and  NymceltR3 , 
d i s i n t e g r a t io n  o f  t a b l e t s  were s l i g h t l y  e f f e c t  by com pressio n al 
fo rc e s  and c o n c e n tra t io n .  In th e  case  o f  NymcelCRJ a t  5%
c o n c e n tra t io n ,  r e s i s t  p e n e t r a t io n  o f  w ater was found a s  compared 
w ith  th e  lower le v e ls .T h is  may be due to  g e l a t i n i z a t io n  e f f e c t  
when e x c e ss iv e  amounts o f  NymcelCR3 were added. T h is e f f e c t ,  
however,may co rre sp o n d in g  to  th e  p ro lo n g  on d is in te g r a n t io n  tim e 
and may r e t a r d  th e  d i s s o lu t io n  o f  th e  a c t iv e  d rug .

C orresponding  to  th e  r e s u l t  o f  co m p ara tiv e  betw een 
d i ร in t e g r a n t s , w ater p e n e tr a t io n  r a t e  o f  K o llid o n  CLtR> was n ex t to  
A c -d i-S o lCR>,E x p lo ta b CR> and NymcelCR> a t  com pressio n al fo rc e  
1000 and 1500 kg so as  to  d i s i n te g r a t io n  tim e  was s l i g h t l y  
lo n g e r .I n  t h i s  c a s e , w a te r p e n e tr a t io n  ten d ed  to  p la y  an
im p ortan t r o l e  on d i s i n t e g r a t io n  p ro p e r ty  o f  K o llid o n  CLCR3 
which s w e ll in g  may be th e  seco n d ary  mechanism owing to  i t  sm all 
swe11i ng pow er.

In th e  ca se  o f  “ - l a c t o s e  m onohydrate sy s tem ,b o th
in c re a s in g  com pression al fo rc e  o r  c o n c e n tra t io n  o f  K o llid o n  C l / R) 
caused  in c re a s in g  on w ate r p e n e t r a t io n . I n  a l l  c a s e s , 
d i s i n t e g r a t io n  tim e o f  t a b l e t s  were s l i g h t l y  d i f f e r e n t  and 
cou ld  n o t be r e l a t e d  to  w a te r u p tak e . The r e s u l t s  o f  s h o r t  
d i s i n t e g r a t io n  tim e o f  w a te r s o lu b le  system  would depend upon th e  
combine e f f e c t  betw een d is s o lu t io n  o f  w ater s o lu b le  d i lu e n t  and 
and w ater up take  o f d is  in te g r a n t  a s  th e  same as  in  A c -d i-S o lcR3, 
E x p lo ta b ' and NymcleCS3 system .
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W ater u p take  ten d ed  to  p la y  an im p o rtan t r o le  on 
d i ร i n t é g r â t ion o f  d ib a s ic  ca lc iu m  p hosphate  d ih y d ra te  t a b l e t  
c o n ta in in g  co rn  s ta rc h .A t  0 .5  and 1% c o n c e n trâ t  ion s,w h ich  showed 
no w ater u p take  , t a b l e t s  were d is in te g r a t e d  a f t e r  30 m in u te s .F o r 
c o n c e n tra t io n s  o f  >̂ 25* 1 th e  more w ater u p tak e  o cc u rre d  and
d i s i n te g r a t io n  tim e o f  t a b l e t s  were reduced  s ig n i f i c a n t ly .T h e  
im portan t o f  w ater u p take  in  co rn  s ta r c h  system  was confirm ed  
by th e  in c re a s in g  com pressional fo rc e  form 500 to  1000 kg ten d ed  
to  improve w ater u p take  and d i s i n t é g r â t ion tim e due to  th e  
co n tin u o u s c o n ta c t  between s ta r c h  g ra in s .O n  th e  o th e r  hand, at. 
h igh  com pression al fo rc e  o f  1500 kg, th e  pore  s iz e s  were to o  
sm all so w ater u p take  ten d ed  to  d ec rea sed  b u t d i s i n t e g r a t io n  tim e 
were nob p ro lo n g e d .T h iร may be due to  o th e r  mechanism such as 
sw e llin g  o f  co rn  s ta r c h  took  p a r t  in  d i s i n te g r a t io n  p ro c e ss  by 
e x e r te d  s u f f i c i e n t  p re s s u re  in  sm allC but optim um lpores s iz e s  to  
cause  t a b l e t  d i ร in té g r â t  io n . The p re v io u s  re a so n  is  in  agreem ent 
w ith  d a ta  re p o r te d  by L ow enthal(27) on th e  e f f e c t  o f  co m p ressio n a l 
fo rc e  upon d i s in te g r a t io n  o f  co rn  s ta r c h .

In c re a s in g  com pressio n al fo rc e  e x e r te d  in f lu e n c e  on 
w ater p e n e tr a t io n  o f  a - l a c t o s e  m onohydrate and co rn  s ta r c h  
t a b l e t s  by re d u c in g  pore  s i z e  r e s u l te d  in  p ro lo nged  
d i s i n te g r a t io n  b ime.However, a t  h ig h  c o n c e n tra t io n  as  5%, th e  
co n tin u o u s c o n ta c t  o f  d i s i n t e g r a n t ' s p a r t i c l e  would become more 
in f lu e n c e ,th u s  le a d in g  to  th e  o p p o s ite  r e s u l t  a s  p re v io u s ly  
d e sc r  i b ed .

H ow ever,the r a t e  and v o lu m e tr ic  o f  w a te r p e n e tr a t io n  o f  
corn  s t a r c h  was so sm all r e s u l te d  in  th e  l e a s t  e f f e c t iv e  to  
improve w ater p e n e tr a t io n  as compared w ith  o th e r  d i ร i n t e g r a n t s .
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s ta r c h  1500tK3 showed s l i g h t l y  s u p e r io r  in  h y d ra t io n  
c a p a c ity  and w ater u p take  to  co rn  s ta r c h  . D ec reasin g  on
com pressio n al fo rc e  o r in c re a s in g  c o n c e n tra t io n  o f  s ta r c h  1500CR> 
enhanced w ater u p take  and improved d i s i n te g r a t io n  tim e  o f
d ib a s ic  ca lc iu m  p hosphate  d ih y d ra te  and - l a c t o s e  m onohydrate 
t a b l e t s .  At 5% c o n c e n tra t io n  o f  s t a r c h  1500CR> in  - l a c t o s e  
m onohydrate sy s te m ,th e  co n tin u o u s c o n ta c t  betw een d is  in te g r a n t  
w ith in  th e  pore  may o cc u rre d  le a d in g  to  maximize w ate r u p tak e  
a t  h ig h e r com pressio nal fo rc e .

D urian  r in d  e x t r a c t  D1 and D2 which e x h ib i t  h ig h e r  
r a t e  o f  w ate r p e n e tr a t io n  and s w e ll in g  index th a n  co rn  s t a r c h  and 
S ta rc h  1500CH3in d ib a s ic  ca lc ium  pho sp hate  d ih y d ra te  t a b l e t s  ten d  
to  have s u p e r io r  e f f i c ie n c y  to  improve d i s i n t e g r a t io n  tim e. 
In c re a se  in  ccm p ressio n a l fo rc e  e x e r te d  in f lu e n c e  on p o re  s i z e  
and w il l  lead  to  red uce  in  w a te r p e n e tr a t io n  and p ro lo n g  
d i s i n te g r a t io n  tim e . in  c o n t r a s t ,  w ith  in c re a s in g  c o n c e n tra t io n  
o f  Dt o r D2 r e s u l t s  in  h ig h e r  w ate r u p take  and caused  
d i ร i n t é g r â t ion tim e to  red u ce . From th e s e  r e s u l t s  in d ic a te  t h a t  
w ater up take  was an im p ortan t f a c to r  f o r  d i ร in t é g r â t  ion  o f 
d ib a s ic  ca lc ium  p hosphate  d ih y d ra te  t a b l e t s  c o n ta in in g  Dt o r  D2 
in  a d d i t io n  to  th e  sw e ll in g  p ro p e r ty  which was c o n s id e re d  to  be 
th e  h ig h  ones.D 2 ten d ed  to  has s l i g h t l y  lower w ate r u p tak e  and 
h y d ra tio n  c a p a c ity  th an  D1 and th e  d i s i n te g r a t io n  tim e o f  t a b l e t  
c o n ta in in g  0 เ ten d ed  to  be improved s l i g h t l y  more th a n  D2 .

C om pressional fo rc e s  e x e r te d  in f lu e n c e  on d i s i n t e g r a t io n  
tim e o f  Oi- l a c to s e  m onohydrate t a b l e t s  as th e  same manner as  in  
d ib a s ic  ca lc ium  p hosphate  d ih y d ra te  t a b l e t s .  I t  may be seen
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t h a t ,  in c re a s in g  ๐ท c o n c e n tra t io n  o f  D1 o r D2 were n o t much 
in c re a se d  much w ate r u p tak e . In a d d i t io n ,  a t  5% c o n c e n tra t io n  o f  
D1 o r D.2 th e  re d u c t io n  in  w ater u p take  was o bserved  as  compared 
w ith  a t  lower c o n c e n tra t io n .  I t  may be due to  d i s s o lu t io n  o f  
some d is in te g r a n t  p a r t i c l e s  and s o lu b le  d i lu e n t  th u s  caused  v i s c o s i ty  
o f  l iq u id  in  th e  pore  to  in c re a se  and r e s u l te d  in  p ro lo n g  
d is in te g r a t io n  tim e . In th e  ca se  o f  5'/. c o n c e n t r â t ion o f  D2 , in  
s p i t e  o f  d e c re a s in g  in  w ater p e n e tr a t io n  due to  in c re a s in g  
com pressional fo rc e ,  d i s i n te g r a t io n  tim e o f  t a b l e t s  were s t i l l  
improved. T h is b eh av io r may be owing to  a t  h ig h  com pression al 
fo rc e s  th e  sw e ll in g  fo rc e  may p lay ed  an im p o rtan t r o l e  and had 
more in f lu e n c e  on d i s i n te g r a t io n  th a n  w ater p e n e tr a t io n .

From th e  r e s u l t s  o f  t h i s  e v a lu a t io n  th e  d is t in g u is h  f o r  
lag  tim e o f  w ate r p e n e tr a t io n  in  to  t a b l e t s  were found. Lag 
tim e o ccu rred  a c co rd in g  to  th e  s u r fa c e  phenomena such as  s u r fa c e  
te n s io n  o f  w ater and c o n ta n t an g le  betw een l iq u id  and s o l id .  In 

a - l a c to s e  m ohohydrate system , lag  tim e o f  w ate r u p tak e  a t  v a r io u s  
c o n d it io n  were l e s s  th an  in  d ib a s ic  ca lc iu m  p h o sphate  d ih y d ra te  
system . The p o s s ib le  e x p la n a tio n  was th e  d is s o lu t io n  o f s u r fa c e  
d i lu e n t  led  to  w idening  pore  in  t a b l e t  s u r f a c e .  A lthough th e  
i n i t i a l  r a t e s  o f  a - l a c t o s e  m onohydrate system  seemed to  be h ig h e r  
th a n  th o se  in  d ib a s ic  ca lc ium  pho sp hate  d 5 h y d ra te  b u t th e  
in c re a s in g  r a t e s  were slow ly  due to  th e  v isc o u s  s o lv e n t  produced 
by d is s o lu t io n  o f  d i lu e n t  and d i s i n t e g r a n t . In a d d i t io n ,  
d i s in te g r a t io n  tim e  o f  a - l a c to s e  m onohydrate t a b l e t s  were n o t 
much d i f f e r e n t  among v a r io u s  d i ร in te g r a n ts  u t i l i z e d  as  found in  
d ib a s ic  ca lc ium  phosphate  d ih y d ra te  system . However, th e  
d if f e r e n c e  would be g r e a te r  when t a b l e t s  were com pressed a t  h ig h  
fo rc e .  T h is meant a t  h igh  com pressio nal f o r c e ,  w ater u p take  
s t a r t e d  to  p la y  an im p ortan t r o l e  a lo n g  w ith  d i s s o lu t io n .  The 
s tud y  in d ic a te d  d ib a s ic  ca lc ium  p h o sphate  d ih y d ra te  d i lu e n t  was
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p r e f e r  bo a - l a c b o s e  monohydrabe in  ev a lu ab e  com parabive 
e f f ic ie n c y  among d i ร inb egranb s because ib  i s  in s o lu b le  in  waber 
and has p r a c b ic a l ly  no in b r in s ic  d is in b e g ra n b  p ro p e rb y , bhus bhe 
re s u lb  o f  d is in b e g ra b io n  would occur by b ru e  e f fe c b  o f 
d i ร in b eg ran b .

V arious p ro p e rb ie s  o f  h y d ro c h lo ro b h ia z id e  and p y r id o x in e  
h y d ro c h lo r id e  b ab leb s  such as  weighb v a r ia b io n , b h ic k n e ss , 
h a rd n e ss , f r i a b i l i b y  and percenb la b e l le d  amounb were w ell w ibhin  
accep bab le  lim ib  o f  USP XXI. Corn sbarc-h and Explobab* * ’ , which 
re p re se n b  sbandard  and su p e rd is in b e g ra n b , re s p e c b iv e ly ,  were 
chosen  bo compare e f f i c ie n c y  wibh and D due bo bhe mosb 
commonly used d is ib e g r a n b s . T h is p resenb  sbudy inbended bo use 
concenbrab ion  o f  d is in b e g ra n b  a s  low as p o s s ib le .  A ccord ing  bo 
D1 and D„ ab 0.5% concenb rab io n  seemed bo be in e f f e c b iv e ,  bhus 1 
and 2% con cenb rab io ns were chosen . As was expecbed, 
d is in b e g ra b io n  bime o f  h y d ro c h lo ro b h ia z id e  b ab leb s  were improved 
s ig n i f ic a n b ly  excepb fo r  fo rm ula co n b a in in g  co rn  sb a rch  which was 
c o n s id e red  in e f fe c b iv e  ab low co n cenb rab io n . C orresp ond in g  bo 
bhe re s u lb s  o f  d is s o lu b io n  o f  d rug , Explobab'*53 app eared  bo be 
bhe mosb e f f i c ie n c y  d is in b e g ra n b  fo llow ed  by D1 and D2 which were 
n e a r ly  bhe same, and co rn  sb a rc h . D1 o r D_, ab 2% concenbrab ion 
cou ld  be c o n s id e red  as  e f fe c b iv e  in  such waber in s o lu b le  sysbem.

The d if f e r e n b  b eh a v io rs  were found in  p y r id o x in e  
h y d ro c h lo r id e  b ab leb s  which acb iv e  in g red ien b  a re  f r e e l y  s o lu b le  
in  w aber. A 1% concenb rab io n  o f  D1 o r D_1, d is s o lu b io n  o f  drug  
mighb cau se  b en e fib  by w idening  pore w all bhus enhanced waber 
penebrab ion  in  bo bab leb  and re su lb e d  in  sh o rb e r d i ร in b eg rab io n  
bime compared wibh h y d ro c h lo ro b h ia z id e . Ab bobh 1 and 2% 
con cenb rab io ns d is s o lu b io n  o f  d ru gs c o n b a in in g  D , D2 and 
E x p lo b a b '* 3 were n e a r ly  bhe same a c co rd in g  bo d is s o lu b io n
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property o f  drug. In t h is  c a s e , d ésin tég ra n t needed on ly  to  
produced hydrophi 1 i c i ty  o f  t a b le t  and both co n cen tra tio n s employed 
were considered  e f f e c t iv e  in such water so lu b le  system.On th e
con trary , corn starch th at p ossessed low water uptake and
swe11i ng s t i l l showed no improvement in d is in te g r a t io n and
d is s o lu t io n .

CONCLUSION
The d is in te g r a t in g  p ro p e r tie s  o f  durian rind e x tr a c t  by 

alcoh o l ID 1) and a c id -a lc o h o l e x tr a c t io n  (D2 ) e x h ib ite d  superior  
to  corn starch  and sta rch  1500CR5 at th e same co n cen tra tio n  in 
both water so lu b le  and in so lu b le  base d ir e c t ly  compressed 
t a b le t s .  However, th ey  were in fe r io r  than th ose
su p erd iร in tegran ts such as A c -d i-S o l'* ’ , E xp lo tab 'R> ,
K ollidon  CLtS) and Nymcel

The important c r i t e r ia  to  e lu c id a te  e f f ic a c y  o f  
d is in te g r a n ts  such as hydration  c a p a c ity , sw e llin g  index, water 
p en etra tio n , d is in te g r a t io n  property and r e le a se  o f  drugs, th ese  
r e s u lt s  showed s a t i s f a c t io n  fo r  both and อ2 as compared w ith  
other d is in te g r a n ts  in t h is  stud y. E valuation  o f  th e  r e s u lt in g  
t a b le t s  showed th a t even a t very low d is in te g r a n ts '  con cen trâ t ion 
s ig n if ic a n t  redu ction  in d is  in tég râ t ion tim e took p la ce  except
for corn starch  and sta rch  1500tS) which required  rath er high  
con cen tra tion . D1 a ls o  showed s l ig h t ly  su p erior on p h ysica l 
p ro p er tie s  ( i . e .  hydration  c a p a c ity  and water p en etra tio n ) than  
D2 , however the e f f ic ie n c y  to  improve d iร in tég râ t ion tim e o f  
ta b le t s  were approxim ately th e  same. The r e s u lt s  obta ined  from 
d i ร in tég râ t ion s tu d ie s  in d ica ted  th a t th e  water p en e tra tio n  for  
d ib a s ic  calcium  phosphate d ih yd rate system , appeared to  be the  
ra te  l im it t in g  step  for  d is in te g r a t io n  p ro cess . It i s  apparent
th a t com pressional fo rce  had s ig n if ic a n t  e f f e c t  upon water
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p en etra tio n  by e ith e r  reducing pore s iz e  or producing continuous  
con ta ct between d is in te g r a n ts  p a r t ic le s  during the d iร in té g r â t io n .

In th e  case o f  O r-la c to s e  monohydrate system , s in c e  th e  
d is s o lu t io n  took p lace by ero sio n  a t th e su rfa ce , th e requirem ent 
o f  d is in te g r a n t only to  a s s i s t  in drawing water in s id e  th e  
compact. In th is  ca se , the combining r o le s  between water 
p en etra tio n  and d is s o lu t io n  are somewhat important fo r  ta b le t  
d is in te g r a t io n . For water so lu b le  d ilu e n t , t h is  su ggested  
th a t th e  lim ite d -sw e llin g  d iร in teg ra n ts  should work as w ell a s , 
and or even b e tte r  than th e  stro n g ly  sw e llin g  m a te r ia lร . Thiร 
was confirm ed by d is in te g r a t io n  and d is s o lu t io n  o f  p yridoxine  
h yd roch loride, a water so lu b le  drug, in d ib a s ic  calcium  phosphate 
dih yd rate system , which D1 and e x h ib ited  e f f ic ie n c y  n ea r ly  the  
same as E xplotabCR5.

On th e  other hand, in water in so lu b le  base fo rm u latio n s, 
the d is in te g r a n t was capable o f  d evelop in g  i t s  maximum sw e llin g  
fo r c e , b es id es  drawing water in s id e  th e compact. T herefore, not 
only  h ig h ly  h yd ro p h ilic , but a ls o  s tro n g ly  sw e llin g  d i ร in teg ra n ts  
are to  be preferred  as confirm ed by the r e s u lt s  from 
d is in te g r a t io n  and d is s o lu t io n  o f  h yd roch loroth iazid e  t a b le t s .

In con c lu sion , both durian rind e x tr a c ts  seem to  be 
p o ss ib le  d i ร in tegran ts for  d ir e c t ly  compressed ta b le t s  and can be 
used a t low con cen tra tion . Both have an e s s e n t ia ]  d is in te g r a t in g  
p ro p er tie s  such as sw e llin g  o f  primary p a r t ic le s  which were 
s im ila r  to  A c -d i-S o lc R1, E xp lotab1'"5 and Nym cel'*3 and enhancing  
water p en etra tio n  which were s l i g h t l y  le s s  than th o se  o f  th ree  
su p erd is in teg ra n ts . The e f f ic ie n c y  o f  both fr a c t io n s , however, 
are b e tte r  than corn starch  and sta rch  1500CR5.
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