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The u t i l i z a t i o n  o f  t e r n a r y  sugar s o l i d  
d i s p e r s i o n  and so lven t  d e p o s i t i o n  systems f o r  i n c r e a s -  
i n g  t h e  d i s s o l u t i o n  r a t e  o f  h y d r o c h l o r o t h i a z i d e  ( h c t )  
were i n v e s t i g a t e d .  The d i s p e r s i o n  systems were pre- 
pared by t h e  f u s i o n  method u s i n g  v a r i o u s  combina t ions  
of mcr? r i i t o l  and s o r b i t o l ,  and ureL and po lye thy lene  
g l y c o l  4000 (peg 4000) were u s e d  f o r  comparison. An 
1 :2  mixture  of sorb i to l -manni to l  was found t o  be an 
e x c e l l e n t  c a r r i e r .  The d i s s o l u t i o n  r a t e  o f  t h i s  
sample was c l o s e l y  comparable t o  t h a t  o f  hct-peg 4000 
s o l i d  d i s p e r s i o n s .  Jkug-urea e u t e c t i c  m i x t u r e s  were 
i n f e r i o r  t o  both t h e  sugar  and polymer d i s p e r s i o n s .  
3olvent  d e p o s i t i o n  systems o f  h c t  with mic ro f ine  
c e l l u l o s e  and po t&to  s t a r c h  gave h i g h e r  d i s s o l u t i o n  
r a t e s  a t  t h e  i n i t i a l  sampling times. I t  is proposed 
t h a t  s o l i d  d i s p e r s i o n  systems of  t h i s  drug  may prove 
t o  be v a l u a b l e .  Table t s  fabr ica ted  f r o m  f a s t - r e l e a s e  
h c t  g r a n u l e s  showed b e t t e r  i n  v i v o  r e s u l t s  than  a 
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1710 PANDIT AND KHAKUREL 

marketed t a b l e t .  A l i n e a r  r e l a t i o n s h i p  w a s  observed 
between i n  v i t r o - i n  v ivo  d a t a  o f  some o f  t h e  products .  

I 1\T T H 0 i) U C T I 0 2  ---- 
Hydr o c h l o r o t h i a z i  de , an import a n t  d i u r e t i c ,  

has a p o t e n t i a l  f o r  poor  g a s t r o - i n t e s t i n a l  a b s o r p t i o n  
due t o  i t s  l i m i t e d  aqueous s o l u b i l i t y .  The United 
S t a t e s  Food and k u g s  Adminis t ra t ion  has  recogriised 
i t s  p o t e n t i a l  f o r  e r r a t i c  b i o a v a i l a b i l i t y  (1).  A 
d i s s o l u t i o n  requirement  a p p e a r s  i n  t h e  U.S.P. - 
Nat iona l  Formulary ( 2 ) .  Although b i o a v a i l a b i l i t y  
problems have n o t  been d e f i n i t e l y  documented f o r  
t h i s  drug,  such a p r o b a b i l i t y  i s  i n d i c a t e d  by Hossie  
e t  a1 (3). On t h e  premise t h a t  h c t  d i s s o l u t i o n  i n  
t h e  g a s t r o - i n t e s t i n a l  t r a c t  c o n t r o l s  i t s  a b s o r p t i o n ,  
f a s t e r  d i s s o l u t i o n  o f  h c t  t a b l e t s  were o b t a i n e d  by 
c o n t r o l l i n g  formula t ion  f a c t o r s  (4,5). Inc reased  
d i s s o l u t i o n  r a t e s  from hct-PVP 11,500 and hct-peg 
6000 a r e  also r e p o r t e d  ( 6 ) .  S imi l a r  r e s u l t s  a re  
r e p o r t e d  by Xonkhouse aiid Lach ( 7 ) ,  who used  h c t  
so lven t  depos i t ed  on fumed s i l i c a .  Recent ly  Deshpande 
and Agrawal ( 8 , 9 )  have r e p o r t e d  b e t t e r  dissolution 
f r o m  s o l i d  d i s p e r s i o n s  o f  h c t  u s i n g  peg 6000, tarta- 
r i c  a c i d ,  s o r b i t o l  and u r e a  ( b o t h  s o l i d  d i s p e r s i o n  
and e u t e c t i c  m i x t u r e s ) .  Ifowever, t h e  t50$ and t75$  
v a l u e s  r e p o r t e d  by them i s  much h i g h e r  t han  r e q u i r e d  
by U.S.P.-N.P. s t anda rds .  The r e s u l t s  o f  t h e  p re sen t  
i n v e s t i g a t i o n  could  n o t  be r e p o r t e d  e a r l i e r  due t o  
s t a t u t o r y  requi rements .  We now r e p o r t  t h e  r e s u l t s  o f  
our  i n v e s t i g a t i o n  on a 1: 2 mixture  o f  sorbi tol-manni-  
t o 1  and pure mannitol  f o r  p repa r ing  h c t - c a r r i e r  s o l i d  
d i s p e r s i o n s ,  and mic ro f ine  c e l l u l o s e  and p o t a t o  s t a r c h  
f o r  p r e p a r a t i o n  o f  so lven t  depos i t ed  systems. No 
r e p o r t  on t h e  biopharrnaceut ical  a s p e c t s  of  t h e  fast 
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FAST RELEASE DOSAGE FORMS 1711 

r e l e a s e  dosage f o r m s  o f  h c t  a r e  a v a i l a b l e .  Th i s  
prompted u s  t o  s tudy t h e  i n  v ivo  performance o f  t h e s e  
tmepara t ions  i n  comparison t o  a marketed t a b l e t  from 
u r i n a r y  e x c r e t i o n  o f  h c t  f rom t a b l e t s  f a b r i c a t e d  from 
The f a s t - r e l e a s e  g r a n u l e s .  

----I_-- M A T E B I A L S  

Hydrochloro th iaz ide ,  u r e a ,  manc i to l ,  s o r b i -  
t o l ,  po lye thylene  g l y c o l  4000, p o t a t o  s t a r c h ,  micro- 
f i n e  c e l l u l o s e  (Zlcema P100, Degussa),  fumed s i l i c a  
( Cab-0-Sil hi-5, Cabot) and a l l  o t h e r  chemica ls  were 
ob ta ined  commercially and were o f  e i t h e r  U.S.P. o r  
a n a l y t i c a l  r eagen t  grade .  

ET T H 0 

S o l i d  d i s p e r s i o n s  o f  h c t  i n  d i f f e r e n t  c a r r i -  
e r s  were prepared  a t  1 :9  and 1:19 drug-ca r r i e r  l e v e l s  
by a method a l r e a d y  desc r ibed  ( 1 0 ) .  I n  a l l  cases  
except  peg 4000 t h e  congealed n u t e r i a l  was pu lve r i zed  
i n  a mor ta r  and c l a s j i f i e d  t o  o b t a i n  f ree- f lowing ,  
grrznular m a t e r i a l  o f  s i z e  210-250 y m .  The s o l i d i f i e d  
hct-peg 4000 melt  was t r i t u r a t e d  i n  a co ld  m o r t a r  
( c o o l e d  by surrounding wi th  broken i c e )  t o  o b t a i n  
m a t e r i a l  o f  t h e  p r e v i o a s l y  d e s c r i b e d  s i z e  range.  All 
s a m p l e s  vere  t r a n s f e r r e d  t o  amber b o t t l e s ,  capped 
l o o s e l y  and s t o r e d  i n  a vacuum d e s i c c a t o r .  Solvent  
d e p o s i t i o n s  of hc t -po ta to  s t a r c h  and rnicrof ine c e l l u -  
l o s e  were preoared  by a s tandard  method (ll), u s i n g  
ace tone  as so lven t .  The samples vere made f r e e  from 
so lven t  vapour ,  p a s s e d  through 60 mesh s i e v e ,  and 
s t o r e d  its before .  The p r e p a r a t i o n  and c h a r a c t e r i z a -  
t i o n  o f  hc t -urea  e u t e c t i c  mixtures  were done acco rd ing  
t o  t h e  method desc r ibed  by Goldberg e t  a1 ( 1 2 ) .  A 
phase diagram o f  e u t e c t i c  t ype  was ob ta ined  by t h e  
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1712 PANDIT AND KHAKUREL 

t h a w n e l t  method ( 1 3 ) .  All sam?les t h u s  ob ta ined  
were sub jec t ed  t o  a t h i n  l a y e r  chromatographic  proce- 
du re  ( 1 4 )  f o r  d e t e c t i n g  p o s s i b l e  drug decomposition 
dur ing  sample p r e p a r a t i o n .  I t  ivas observed tha t  some 
of t h e  f a s t - r e l e a s e  dosage f o r m s  could  be compressed 
d i r e c t l y  i n t o  t a b l e t s .  The r e q u i r e d  q u a n t i t y  o f  t h e  
g r a n u l e s  !vere mixed w i t h  p o t a t o  s ta rch  576, magnesium 
s t e a r a t e  1% and fumed s i l i c a  0.1%, and compressed t o  
con ta in  25 ng of  hc t  i n  each t a b l e t  on 8 Manesty E2 
machine, u s ing  a 9/32'l o r  3/16" die-punch s e t .  The 
d i s s o l u t i o n  r a t e s  of  the  f a s t - r e l e a s e  dosage forms 
and t h e  t a b l e t s  prepared  from them were determined i n  
1 : l O O  H C 1 ,  u s ing  t h e  beaker method o f  Levy and Hayes 
(15)  with s l i g h t  mod i f i ca t ion .  For s tudying  t h e  
s o l u b i l i z i n g  a c t i o n  of u rea ,  the  d i s s o l u t i o n  o f  p l a i n  
h c t  powder was t e s t e d  i n  1: 100 H C 1  contd in ing  v a r i o u s  
concen t r a t ions  o f  u r e a .  A l s o ,  p h y s i c a l  mix tu res  o f  
h c t  and u r e a  i n  e u t e c t i c  p r o p o r t i o n s  viere prepared  
and t h e  d i s s o l u t i o n  r a t e s  determined a s  before.  All 
samples were assbyed f o r  h c t  con ten t  spectrophotome- 
t r i c a l l y  by a pharmacopoeia1 method ( 1 6 ) .  

For t h e  i n  v i v o  s t u d i e s  f i v e  h e a l t h y ,  a d u l t  
male v o l u n t e e r s  w i th in  t h e  age  group 23-25 y e a r s  and 
weighing 52-63 X g s  were dosed, a t  l e a s t  two weeks 

apart ,  wi th  25 mg o f  h c t  as a )  Esidrex t a b l e t  
(Hindustan Ciba-Geigy), b )  200 ml aqueous s o l u t i o n ,  
c )  h c t - s o r b i t o l  1:9 s o l i d  d i s p e r s i o n  t a b l e t ,  d )  hct -  
manni tol  1: 9 s o l i d  d i s p e r s i o n  t a b l e t ,  e )  hct -urea  
e u t e c t i c  mixture  t ab l e t ,  and f) hct -  peg 4000 s o l i d  
d i s p e r s i o n ,  f i l l e d  i n  capsu le ,  i n  a completely rando- 
mized des ign .  No o t h e r  drugs  were taken  by t h e  volu-  
n t e e r s  i n  t h e  preceding  week or dur ing  t h e  t e s t .  The 
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FAST RELEASE DOSAGE FORMS 1713 

v o l u n t e e r s  were n o t  i n  t h e  h a b i t  o f  consuming any i n -  
t o x i m n t .  All experiments  were begun a t  d a . m . ,  when 
t h e  s u b j e c t s  t o o k  t h e  p r e p a r a t i o n  on empty stomach. 
Table t s  o r  capsu le s  were consumed with 200 m l  o f  t a p  
water ,  and t h e  s o l u t i o n  was drunk as such. U r i n e  
samples were c o l l e c t e d  a t  0 ,  1, 2 ,  3, 4 ,  6, 8, 1 2  and 
24 hour s  pos t - admin i s t r a t ion .  The v o l u n t e e r s  consu- 
med 200 ml o f  water  a f t e r  each vo id ing  t o  main ta in  
adequate  u r i n e  ou tpu t .  No o t h e r  f o o d  o r  l i q u i d  was 
allowed u n t i l  6 hours  h f t e r  dosing,  vinen a s t a n d a r d  
non-Pat, l o w  p r o t e i n  lunch  ( p r e p a r e d  by t h e  I n s t i t u t e  
o f  Technoloqy c a f e t e r i a )  was ea t en  by t h e  s u b j e c t s .  
The s u b j e c t s  inainly sat o r  s t o o d  dur ing  t h e  exper ine-  
n t s .  Urine sttm_oles were andlyzed f o r  i n t a c t  h c t  by 

t h e  method of Rehm and Smith ( 1 7 ) .  Pharmacokinet ic  
parameters  were c - l c u l a t e d  t ising cdnvent iona l  equat- 
i o n s  (18, 1 9 ) .  

RESULTS & D I S C U S 3 I O N  

Di s so lu t ion  r a t e s  o f  h c t  from i t s  s o l i d  
d i s p e r s i o n s  a r e  g iven  i n  t a b l e  1 as t h e  t ime  taken  f o r  
d i f f e r e n t  pe rcen tages  o f  t h e  drug t o  d i s s o l v e .  The 
d i s s o l u t i o n  r a t e s  o f  hct-peg 4000 d i s p e r s i o n s  o b t a i n e d  
i n  ou r  experiments  a r e  much h i g h e r  t han  t h o s e  r e p o r t e d  
by Deshpande and llgrawal ( 8 , 3 ) ,  and are  c l o s e r  t o  
t h o s e  r e p o r t e d  by Hoelgaard and Idoller ( 6 ) .  From our  
experiments  i t  seems t h a t  t h e  fastor d i s s o l u t i o n  i s  
due t o  r e l e a s e  o f  h c t  f r o m  t h e  c a r r i e r  i n  a minuscular  
form,  with consequent fast  d i s s o l u t i o n .  Th i s  assump- 
t i o n  i s  s t r eng thened  by t h e  slower d i s s o l u t i o n  ra%e 
o f  t h e  d isperd ion  con ta in ing  a h i g h e r  p ropor t ion  o f  
t h e  polymer, wiiicn i s  due t o  two f a c t o r s  : a )  t h e  
Dolymer h a s  l i t t l e  s o l u b i l i z i n g  a c t i o n  on l i c t ,  and 
b )  a t  h ighe r  polymer concen t r a t ion  t h e  c a r r i e r  l each -  
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1714 PANDIT AND KHAKTJREL 

m s s o l u t i o n  R a t e  o.f n c t  from peg 4000 and Sugar  S o l i d  
3i sp  e r  s i o n  s . 

1 1  \ 1: 19) 

I I  (1: 19) 

(1 - 2) 
h c  t- sor’:)i t 01-manni t 0 1  ( 1 : 9 I 

11 (1: 19) 

3.0 

Q.5 

2.0 

0.5 

u . 7 5  

2 .u  

1.3 

1.0 

1.0 

~ 

10.0 21.5 

1.0 2.0 

3.0 4.0 

1 . (1 2.0 

1.5 5.0 

3.5 6.5 

3.0 6.0 

1.5 3.5 

1.5 16.0 

A11 va . lues  b r e  mean o f  at l e a s t  3 r e a d i n g s .  

e s  o u t  d u r i n g  d i s s o l u t i o n  and forms a c o n c e n t r a t e d  
l a y e r  o f  s o l u t i o n  a r o u n d  t h e  d r u g  p a r t i c l e s ,  which  
may e i t - i e r  be f r e e  o r  embedded i n  t h e  c a r i e r ;  t h e  
m i g r a t i o n  of  t h e  r e l e a s e d  h c t  p a r t i c l e s  t o  t h e  bulk  
o f  t h e  d i s s o l u t i o n  medium i s  s lowed down, a n d  t h e  
f a l l  i n  d i s s o l ( i t i o n  rate i s  due t o  a v i s c o s i t y  e f r e c t .  
The d i s s o l a t i o n  r a t e  o f  h c t  f rom solid d i s p e r s i o n s  
c o n t a i c i n g  s o r b i t o l  a n d  m: tnni to l  o r  1 : 2  m i x t u r e  o f  
t h e s e  two a re  comparab le ,  but m a n n i t o l ,  on o v e r a l l  
a z s e s s m e n t ,  g i v e s  b e t t e r  r e s u l t s .  S o r S i t o l - h c t  d i s -  

p e r s i o n s  . e r e  h y g r o s c o p i c  and u n s u i t a b l e  f o r  r o u t i n e  
i n v  e s t  igiL t i o n  s . P l a i n  h c t -manni t o l  d i  3 p e r  s ion  s were 
p r e f e r a b l e  f o r  t a b l e t t i n g  also. I t  ivas o b s e r v e d  t h a t  
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FAST RELEASE DOSAGE FORMS 1715 

h c t  i s  only p a r t i a l l y  m i s c i b l e  w i t h  s o r b i t o l  and  
s o r  b i  t o  l-manni t o l  mixture , but m i  s c i  b l e  w i t h  manni t o l  
i n  t h e  mol t en  s t a t e .  Thus h c t  seems t o  form e i t h e r  
glass d i s p e r s i o n s  o r  p a r t i a l  s o l i d  s o l u t i o n  with these  
s u g a r s ,  which e x p l a i n s  t h e i r  fast  d i s s o l u t i o n .  

The sugar s o l i d  d i s p e r s i o n s  d e m o n s t r a t e d  a 
fas t  i n i t i a l  r e l e a s e ,  f o l l o w e d  by a much s l o w e r  pro-  
l o n g e d  r e l e a s e .  The i n i t i a l  phase  i s  a t t r i b u t e d  t o  
t h e  r e l e a s e  o f  h c t  i n  a m i n u s c u l a r  form; t h e r e  i s  a 
p r o b a b i l i t y  of t h e  d rug  b e i n g  s o l u b i l i z e d  d u r i n g  p re -  
p a r a t i o n  by t n e  mol t en  ca r r i e r .  No wet t ing  of t h e  
d rug ,  e i t h e r  by t h e  polymer o r  t h e  sugar c a r r i e r s ,  
seems t o  h a v e  c o n t r i b u t e d  t o  t h e  h i g h e r  d i s s o l ! l t i o n  
r a t e s ,  as h c t  d i s s o l u t i o n  i s  r e p o r t e d  t o  be min ima l ly  
a f f e c t e d  by a s u r f a c t a n t  ( 2 0 ) ,  and i s  n o t  hydrophob ic  
(10). 

The e f f ec t  o f  u r e a  on h c t  d i s s o l u t i o n  i s  
shown i n  t a b l e  2 a n d  f i g u r e  1. The i n c r e a s e  i n  d i s s o -  
l u t i o n  r a t e  i s  s e e n  t o  b e  independen t  o f  u rea  concen- 
t r c i t i o n  ( p  > 0 . 0 5 ) ,  t h e r e  be ing  o n l y  a srnull i n c r e a s e  
i n  t h e  d i s s o l u t i o n  r a t e  due  t o  t h e  a d d i t i o n  o f  u r e a ,  
dnd an  o p t i m a l  c o n c e n t r a t i o n  o f  u r e a  cLppears t o  be  
e f f e c t i v e  (is a s o l u b i l i z e r  ( f i g u r e  2 ) .  I t  was o b s e r -  
v e d  t h a t  drug u r e a  e u t e c t i c s  OP 9:1, 8:2, 7 :3 , and  6:4 
r a t i o s  have  s i g n i f i c a n t l y  lower  d i s s o l u t i o n  r s t e s  
t h a n  o t h e r  s amples  a:id t h e  c o n t r o l .  I n  f ac t  t h e  t 7 5 6  
c o u l d  no t  b e  o b t i i c i e d  w i t n i n  60 m i n u t e s  f o r  t h e  
iormer g r o u p  of samples, a d  a l s o  f o r  1:9 and 1:19 
h c t - u r e a  s o l i d  d i s p e r s i o n s .  The s o l i d  d i s p e r s i o n s  
had  v e r y  fast  i n i t i a l  d i s s o l u t i o n  r a t e s ,  a n d  we 
o b t a i n e d  v e r y  small t50$  v a l d e s  t h a n  r e p o r t e d  ( 9 ) .  
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1716 PANDIT ANI, KHAKUREL 

TABLE 2 
Disso lu t ion  Rates  o f  h c t  f r o m  S o l i d  Dispers ion ,  
3 u t e c t i c  l!!ixturcs :-nd P h y s i c a l  l i l ixtures with Urea, 
And i n  Urea Solu t ions .  

So l id  
d i s p e r s i o n ,  

1 : 9  
1: 19 

u rea  So lu t ion ,  
5$ 
107: 

20$ 
15;’. 

hc t :u rea  a 
9: 1 4.0 
8 : 2  12.0 
7: 3 1.3 
6: 4 1.6 
5: 5 1 .o 
4: 6 0.75 
3: 7 0.75 
2:8 0.75 
1: 9 0.75 

1 .o 
1.0 

1.5 

1.5 
1.5 
1.5 

b 

4.3 
15.0 

6.3 
2.0 
2.3 
1.3 
1.0 
1.0 
0.6 

a 
18 .O 
31.0 

30.0 

9.3 
3.3 

2.0 

2.0 

2.0 

2.0 

2.0 
2.3 

6.0 

3.5 
4.0 

5.75 
b 

50.0 
40.0 

15.6 
13.0 

6.0 
4.3 
2.0 
2.0 
1.6 

15.0 
8.75 
8.0 
12.5 

a b 

- 44 .O 
- 19.0 

17.0 - 
12.3 20.0 

7.3 10.0 
7.3 8.6 
7.3 3.6 

A l l  v a l u e s  a r e  t h e  average o f  a t  l e a s t  t h r e e  
obse rva t ions .  *, - i n d i w t e s  t h a t  t h e  t75$ v a l u e s  
were n o t  a t t a i n e d  wi th in  60 minutes .  
a = Phys ica l  mix ture ;  b = E u t e c t i c  mixture .  

Th i s  discrepancy could  n o t  be expla ined  s a t i s f a c t o -  
r i l y ,  due t o  t h e  r eason  t h a t  t h e  e u t e c t i c  composition 
i s  n o t  mentioned i n  t h a t  r e p o r t .  ‘Je had ob ta ined  an 
e u t e c t i c  composition o f  30s by weight o f  h c t  and 7 0 s  
by weight o f  u rea .  I n  t h e  l i g h t  o f  an e a r l i e r  p u b l i -  
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FAST RELEASE DOSAGE FORMS 1 7 1 7  

20 40 

TIME (MIN.)  

60 

FIG. I - 
DISSOLUTION PROFILES OF HYDROCHLORO- 
THlAZlDE POWDER IN DIFFERENT CDNCEN- 
TRATION OF UREA IN I :  100 HCI .  

9- 0 % (CONTROL I , @ -  5 % UREA, 0- 10% UREA, 
0- 15%UREA, a- 20Y. UREA 

ca t ion  ( 2 1 )  i t  seems probable t ha t  by i n c r e a s i n g  t h e  
concen t r a t ion  o f  u r e a  t h e  water bound t o  hjrdronium 
i o n s  would be removed, and t h i s  w i l l  i n c r e a s e  t h e  
amount of  water a v a i l a b l e  f o r  d i s s o l u t i o n  o f  t h e  drug.  
There i s  a l i m i t  t o  t h i s  i n t e r a c t i o n ,  hence t h e  d i s s -  
o l u t i o n  r a t e  l e v e l s  o f f  a f t e r  some t ime.  The a d d i -  
t i o n  of  t h e  e u t e c t i c  mixture o r  t h e  solid s o l u t i o n  
( l o $  h c t  - 90; ;  u r e a )  t o  water r e s u l t e d  i n  a quick 
d i s p e r s a l  of t h e  m a t e r i a l ,  and t h e  n i c r o c r y s t a l l i n e  
h c t  s o  r e l e a s e d  remained i n  suspension f o r  a long 
time. These p a r t i c l e s  were measured microscopica l ly  
and found t o  be between 0.5-2 y ,  whereas t h e  commer- 
c i a l  drug had a s i z e  range o f  75-87 ( 9 0 s  o f  t h e  
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I oc 

6f 

8 
a 6a 

2 
z z 

> 
..I 

c 

W 40 a. 

20 

PANDIT AND KHAKUREL 

10 20 30 4 0  50 
TIME ( M I N . )  

FIG. 2 - 
DISSOLUTION RATE PROFILE OF PHYSICAL MIXTURE 

OF HYDROCHLOROTHIAZIDE AND UREA. 

O @ O O @ @ e Q @ @  

DRUG 5 3 I 2 4 1 0 7  8 9 6 
UREA 5 7 9 8 6 0 3 2 1 4  

p a r t i c l e s )  ; this sugges t s  t h a t  t h e  faster d i s s o l u t i o n  
is due mainly t o  a r educ t ion  i n  p a r t i c l e  size t o  t n e  
submicron l e v e l ,  and, t o  a l e s s e r  degree,  t o  t h e  solu- 
b i l i z i n g  e f f e c t  o f  urea.  The slower d i s s o l u t i o n  from 
e u t e c t i c s  prepared with lower p r o p o r t i o n s  o f  u r e a  may 
a l so  be due t o  t he  hardening e f f e c t  brought about by 
hea t  t rea tment  during sumple  p r e p a r c t i o n ,  o r  t h e  occ- 
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FAST RELEASE DOSAGE FORMS 1719 

TABLE 3 

Disso lu t ion  S a t e s  o f  h c t  Solvent  Depos i t ed  on P o t a t o  
S ta rch  and Microf ine  Cel lu lose .  

~ 

Sample 

in c t  -Po t a t  o s t ar ch 
1: 9 1.5 
1: 19 1 .o 
1: 32 1.25 
1:49 1 .25  
1: 99 1.0 

hct-micro fine c e l l u l o s e  
1: 9 1.0 
1: 19 1.25 
1: 99 1.0 

3.75  40.0 
4.0 13.0 
2.75 13.5 
2.0 15.0 
2.0 11.5 

3.0 -* 
2.0 9 .o 
1.5 4.0 

All v a l u e s  a re  ave rage  o f  t n r e e  o b s e r v a t i o n s .  
* l e v e l  n o t  reached i n  60 minutes.  

u rence  i n  some c a s e s  o f  s u p e r s n t u r a t i o n  of  u r e a  dur ing  
coo l ing  process  by which e f f e c t i v e  s i z e  r e d u c t i o n  will 
be h indered .  

Table 3 l i s t s  t h e  d i s s o l u t i o n  r a t e s  o f  h c t  
so lven t  depos i t ed  on f i n e l y  subdiv ided  c a r r i e r s .  I t  
i s  observed t h a t  i n  all c a s e s  t h e  d i s s o l u t i o n  r a t e  i s  
l a r g e l y  a f f e c t e d  by t h e  p ropor t ion  o f  t h e  car r ie r .  
The d i s s o l u t i o n  r a t e  was q u i t e  fast u p t o  t h e  first 
20-30 minutes ,  t hen  e i t h e r  l e v e l l e d  o f f ,  o r  s t a r t e d  
decreas ing .  T h i s  may p o s s i b l e  be due t o  d r u g - c a r r i e r  
i n t e r a c t i o n .  The cornpar-tively l a r g e  t ime taken  t o  
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FAST RELEASE DOSAGE FORMS 1721 

S i g n i f i c a n c e  o f  D i f f e r e n c e  i n  t h e  Cumulative Amount 
of  h c t  Ekcre ted  a t  D i f f e r e n t  S3mpling Times. 

----- --------- 
P r o d u c t  

I_-_.__-- -- Hour -- 
C h1 P S 3 U 

S= Contro l  So Illti on ; LI=;X.ug-rnanni t o  1 s o l i d  d i  s p e r  s i o n  
t a b .  ; P=i)rug-peg 4000 s o l i d  d i s p e r s i o n  c a p s u l e ;  
S=Dru - s o r b i t o l  solid d i s p e r s i o n  t a b .  ; E=Cornmercial 
t a b .  t; Esidrex) ; 
5kSignifican.t  d i f f e r e n c e  ( p (  0 . 0 5 ) ;  ITS=No s i g n i f i -  
c a n t  d i f f e r e n c e  ( p )  0.05); 
t h a n  c o n t r o l ;  Q = S i g n i f i c a n  t l y  h i g h e r  t h a n  E. 

U=i)rug-urea e u t e c t i c  m i x t u r e  t a b .  

* = S i g n i f i c a n t l y  lower 

u t t a i n  t75$ v a l u e s  f o r  p o t a t o  starch c o u l d  be expla in-  
ed s a t i s f a c t o r i l y  on t h e  basis o f  a d s o r p t i o n  p l b y i n g  
an  impor tan t  r o l e  : t h e  outermost  l a y e r  o f  t h e  depos-  
i t e d  h c t  c r y s t a l s  d i s s o l v e  out  r a p i d l y ,  l e a v i n g  behind 
a l a y e r  of c r y s t a l s  weekly bound t o  t h e  c a r r i e r ,  hence  
t h e  l a r g e r  t?5$ v a l u e s .  

The t o t a l  u r i n a r y  recovery  o f  h c t  and o t h e r  

p e r t i n e n t  da t a  a r e  l i s t e d  i n  t a b l e  4. The mean cumu- 
l a t i v e  p e r c e n t  o f  hc t  e x c r e t e d  i n  24 hours  v a r i e d  from 
54.5% t o  64.5); of t h e  a d m i n i s t e r e d  dose.  This i s  i n  
c l o s e  approximi ty  t o  t h e  v a l u e  r e p o r t e d  (22). S t a t i -  
s t i c a l  a n a l y s i s  ( S t u d e n t ' s  p a i r e d  t - t e s t )  o f  t h e  data 
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1722 PANDIT AND KHAKUREL 

90 95 100 

PERCENT DISSOLVED IN 20 MIN. 

FIG. 3 

CORRELATION BETWEEN DISSOLUTION RATE AND 
TOTAL HYDROCHLOROTHIAZIDE EXCRETION IN 24 HOURS 

0 - DISPERSED, HCT- PEG 4000 

0 - DISPERSED, HCT- SORBITOL 

@ - DISPERSED, HCT-MANNITOL 
0 - COMMERCIAL TABLET (ESIDREX) 

i nd icd ted  no s i g n i f i c a n t  d i f f e r e n c e  ( P  > 0.05)  between 
any of the s i x  p r e p a r a t i o n s  t e s t e d .  S t a t i s t i c a l  ana- 
l y s i s  o f  t h e  cumuliltive per cent of h c t  excre ted  
between 1-6 hours a r e  shown i n  t a b l e  5 : i t  i s  obser- 
ved t h a t  t h e  cumulztive amouiit o f  h c t  exc re t ed  from 
t h e  commercial t . lo le t  was s i g n i f i c a n t l y  lower t h w  
the  drug s o l u t i o n ,  drug-sorb i to l  and drug-sorb i to l -  
m a n n i t o l  t - i b l e t s .  The t o t ' J  u r i n e  voided by t h e  
s u b j e c t s  i n  24 h o u r s  d id  no t  d i f f e r  s i g f i i f i c m t l y  
( p >  0.05).  
rved i n  t h e  t ime f o r  maximum exc re t ion  fo l lowing  t h e  
a b i n i s t r a t i o n  o f  t h e  coin~;c:.c.al t a b l e t .  The e u t e c t i c  

Large i n t e r - s u b j e c t  v a r i a t i o n s  were obse- 
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FAST RELEASE DOSAGE FORMS 1723 

composi t ion i n  t a b l e t  form showed a r e l a t i v e l y  low i n  
v i t r o  d i s s o l u t i o n  r a t e ,  but  i t s  b i o a v a i l a b i l i t y  was 
n o t  lower than t h e  c o n t r o l  s o l u t i o n .  l i n e a r  c o r r e -  
lation between tile cumula t ive  h c t  e x c r e t e d  i n  24 h o u r s  
a n d  r i i s s o l d t i o n  '*t 20 m i n u t e s  is observed  f o r  some o f  
the p r e p m a - t i o n s ,  and i s  s h o w  i n  f i g u r e  3. 

The p r e s e n t  s tudy  b r i n g s  o u t  t h e  u s e f u l n e s s  
of some fac:t-release p r e p a r a t i o n s  o f  h c t  i n  augmenting 
i t s  t h e r a p e u t i c  e f f i c a c y .  Uoreover,  t h e  s u g g e s t i o n  of 
Beernan e t  sl ( 2 2 )  t h a t  u r i n a r y  r e c o v e r y  s t u d i e s  are 
p r c 1 e r a b l e  for a s s e s s i n g  t h e  performance of  h c t  pre-  
p a r a t i o n s  i s  supnor ted  by t h e  i n  v i t r o - i n  v i v o  c o r r e -  
l a t i o n  o b t a i n e d  i n  our s t u d i e s .  

9 x ~'i 0 WI, E ij G $J E N  T S 

Ae a r e  t h a n k f u l  t o  Degussa (3'.  Germany) and 
Hindustan Ciba-Geigy f o r  g i f t  samples o f  Elcema P-100 
and h c t  pozder ,  r e s p e c t i v e l y .  'tie a lso thank t h e  
v o l u n t e e r s  Yor  t h e i r  p a r t i c i p a t i o n  i n  t h e  s t r i c t  
p r o t o c o l  o f  u r i n a r y  r e c o v e r y  s t u d i e s .  
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