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ABSTRACT 

Flocculated and deflocculated suspensions of hydrochloro- 

thiazide stabilized with certain natural stabilizers, some earthy 

silicates and one member of carbomers were submitted for dissolution 

studies in simulated gastric juice. Also ,  the flow rate, PH, sodium 

and potassium content of urine of five human volunteers administering 

the drug suspensions were determined as well. 

between the dissolution rate and the pharmacologic response of the 

drug suspensions was declared. 

The correlation 

INTRODUCTION 

The aqueous suspension as a drug delivery system ( I ) ,  is 

second in efficacy only to the solution dosage form. Usually the 
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66 EL-ASSAY, HAMZA, AND HALAWA 

absorp t ion  r a t e  of a drug from a suspension is  d i s s o l u t i o n  r a t e  

l imi t ed .  However, a l a r g e  su r face  area i s  presented  t o  the  f l u i d s  

at  the  absorp t ion  si te and d i s s o l u t i o n  may be r ap id .  Drug con- 

t a ined  i n  a capsule  o r  a t a b l e t  may never  achieve t h a t  s tate of 

d i spe r s ion  i n  the  g a s t r o - i n t e s t i n a l  t ract  t h a t  i s  a t t a i n a b l e  wi th  

a f i n e l y  subdivided, w e l l  formulated suspension. Severa l  s t u d i e s  

have demonstrated the  supe r io r  b i o a v a i l a b i l i t y  c h a r a c t e r i s t i c s  of 

suspensions compared t o  those  of s o l i d  forms. 

Among the  more c r i t i c a l  f a c t o r s  t o  cons ider  i n  formula t ing  

suspension dosage forms f o r  maximal b i o a v a i l a b i l i t y  are p a r t i c l e  

s i z e ,  i nc lus ion  of we t t ing  agen t s ,  formation of i n s o l u b l e  

complexes, c r y s t a l  form and v i s c o s i t y  ( 2 ) .  When a drug is  given 

o r a l l y  i n  form of a t a b l e t ,  capsule  o r  a suspension ( 3 ) ,  t he  ra te  

of abso rp t ion  is  o f t e n  con t ro l l ed  by how f a s t  t h e  drug d i s s o l v e s  

i n  t h e  f l u i d s  a t  the  abso rp t ion  site. In  o t h e r  words, d i s s o l u t i o n  

rate i s  o f t e n  t h e  ra te  l i m i t i n g  (s lowest)  s t e p  i n  t h e  sequence: 

s o l i d  drug d i s s o l u t i o n  +Drug in  s o l u t i o n  a t  +Drug abso rp t ion  s i t e  i n  

systemic c i r c u l a t i o n .  

When d i s s o l u t i o n  i s  t h e  c o n t r o l l i n g  s t e p  i n  t h e  o v e r a l l  

p rocess ,  abso rp t ion  is  s a i d  t o  be d i s s o l u t i o n  ra te  l i m i t e d .  S ince  

d i s s o l u t i o n  preceeds abso rp t ion ,  any f a c t o r  a f f e c t i n g  t h e  rate 

of s o l u t i o n  a l s o  must a f f e c t  t h e  rate of absorp t ion .  Consequently,  

d i s s o l u t i o n  r a t e  may a f f e c t  t h e  onse t ,  i n t e n s i t y  and d u r a t i o n  of 

c l i n i c a l  response.  
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BIOAVAILABILITY OF HYDROCHLOROTHIAZIDE SUSPENSION 67 

Hydrochloro th iaz ide  i s  an i n h i b i t o r  of t h e  r e n a l  t u b u l a r  

r e a b s o r p t i o n  of sodium. I n  a p p r o p r i a t e  doses  i t  causes  o n l y  a 

s l i g h t  i n c r e a s e  i n  c h l o r i n e  e x c r e t i o n .  I n  l o w  doses ,  b i c a r b o n a t e  

e x c r e t i o n  i s  i n c r e a s e d  as  a r e s u l t  of mild c a r b o n i c  anhydrase 

i n h i b i t o r y  a c t i o n ,  b u t  t h i s  e f f e c t  is  n o t  r e s p o n s i b l e  f o r  t h e  

major e x c r e t i o n  of sodium and c h l o r i n e  ( 4 ) .  Hydrochloro th iaz ide  

i s  u s e f u l  i n  c a r d i a c  oedema a s  w e l l  as oedematous c o n d i t i o n s .  

The a i m  of t h e  p r e s e n t  work i s  t o  i n v e s t i g a t e  t h e  i n f l u e n c e  

of d i f f e r e n t  suspension s t a b i l i z e r s  and a d d i t i v e s  on d i s s o l u t i o n  

and b i o a v a i l a b i l i t y  of h y d r o c h l o r o t h i a z i d e  suspens ion .  

EXPERIMENTAL 

Hydrochloro th iaz ide  powder (Bonapace, Melano, I t a l y ) ,  

Propylene g l y c o l  (Riedel-De Haenag S e e l z e ,  Hannover, Germany), 

Veegum HV (R.T. V a n d e r b i l t s  Company, I n c .  S p e c i a l t i e s ,  U . S . A . ) ,  

Hydrophi l ic  A e r o s i l  (DeGussa, U.S.A.), Carbopol 934 (Good Rich 

Chem. Co., U.S.A.), Concentrated h y d r o c h l o r i c  a c i d  (PROLABO), 

P a r i s ,  Sodium hydroxide (LAB. Chemical Co. L t d . ,  C a i r o ,  Egypt ) ,  

Pure grades  of potassium dihydrogen phosphate ,  and B e n t o n i t e ;  

Mechanical s t irrer,  Spectrophotometer  Sp. 600 (Unicam, England) ,  

Flame photometer ( t y p e  c a r n i n g  EEL, England),  PH meter (WTW, 

type  D 8 1 2  LF 39, West Germany). 

Methodology: 

P r e p a r a t i o n  of Hydrochloro th iaz ide  Suspension: 

Hydrochloro th iaz ide  powder (250 mg of 50 1-1 average  p a r t i c l e  
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68 EL-ASSAY , W Z A ,  AND HALAWA 

s i z e )  w a s  l e v i g a t e d  w i t h  a s u i t a b l e  volume of propylene  g l y c o l  

e q u i v a l e n t  t o  30 p e r c e n t  of t h e  t o t a l  volume of t h e  drug  suspens ion  

as a w e t t i n g  agent .  Then, t h e  chosen s t a b i l i z e r  w a s  added e i t h e r  

i n  s o l i d  form o r  as  magma fol lowed by t h e  f l o c c u l a t i n g  agent  

( reached i n  a previous  i n v e s t i g a t i o n  (5) i f  any i n  a mor ta r  w i t h  

thorough t r i t u r a t i o n .  

Each suspension w a s  d i l u t e d  w i t h  d i s t i l l e d  water, t r a n s f e r r e d  

t o  25 m l  g l a s s  s toppered  measuring c y l i n d e r ,  completed t o  volume 

w i t h  water. The d e f l o c c u l a t e d  suspension under test are Carbopol 

9 3 4 ,  a g a r  a g a r  s t a b i l i z e d  suspens ions  and t h e  p l a i n  d e f l o c c u l a t e d  

one. The f l o c c u l a t e d  suspens ion  under t es t  are Veegum HV, 

Carbopol 9 3 4 ,  A e r o s i l ,  Bentoni te  s t a b i l i z e d  and t h e  p l a i n  

f l o c c u l a t e d  systems.  These suspens ions  were examined f o r :  

1. Rate of D i s s o l u t i o n  

T h i s  w a s  done a d o p t i n g  t h e  fo l lowing  technique  ( 6 ) :  I n  

a beaker  of 1000 m l  c a p a c i t y ,  600 m l  of 0.1N h y d r o c h l o r i c  a c i d  

(PH 1 .2)  were p laced  and maintained a t  37 C.  Then, 2 5  m l  of 

t h e  suspens ion  under test w a s  added where c o n s t a n t  t o r q u e  

stirrer w a s  dipped n e a r  t h e  bottom of t h e  c o n t a i n e r .  Samples 

of t h e  d i s s o l u t i o n  medium were taken a t  d i f f e r e n t  time 

i n t e r v a l s  w i t h  a p i p e t t e  whose o r i f i c e  conta ined  a s c r e e n  of 

very  f i n e  mesh f a b r i c  and r e p l e n i s h e d  w i t h  a s i m i l a r  p o r t i o n  

of 0 .1  N HCL. Then t h e  samples were f i l t e r e d  and t h e  f i l t r a t e  

was n e u t r a l i z e d  w i t h  1.0 N sodium hydroxide,  then  rendered 

a l k a l i n e  wi th  0.1 N of sodium hydroxide and measured s p e c t r o -  

p h o t o m e t r i c a l l y  a t  2 7 3  nm. (E "lcm of  h y d r o c l o r o t h i a z i d e  a t  

7 2 3  nm. = 507) ( 7 ) .  

0 

17 
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BIOAVAIIABILITY OF HYDROCHLOROTHIAZIDE SUSPENSION 

60% were Finally, the percentage of dissolution and t 

calculated. 

2 .  Bioavailability of Hydrochlorothiazide Suspension: 

This was determined in terms of urine flow rates resulted 

from the administration of the suspensions under test by human 

volunteers in comparison with the plain drug. In this 

technique (8), five healthy, middle aged subjects were chosen 

for the purpose where they received controlled diet without 

any factor causing diuresis. A blank experiment was carried 

out for these five subjects for their urine flow rate, PH, 

sodium and potassium content of urine. 

This was achieved by giving every volunteer 240 ml water 

and collecting the total combined urine for all subjects after 

the first hour for the determination of the aforementioned 

parameters to be considered as a blank. Then, the drug either 

as a powder or as a suspension was given together with 

another 240 ml of water and collecting the urine after every 

half an hour and up to three hours intermitted with the drinking 

of 240 ml water every one hour. The increase in urine volume, 

rate of increase of urine, PH, sodium and potassium content of 

urine (determined as milli-Eq./litre) were estimated. 

RESULTS AND DISCUSSION 

69 

1. Rate of Dissolution of Hydrochlorothiazide: 

A. Table 1 and Table 2 compile the data for the dissolved 

amount of hydrochlorothiazide (mg/600 ml) in 0.1 N HCL 
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70 EL-ASSAY, W A ,  AND HALAWA 

Table I: Dis so lu t ion  Rate P r o f i l e  of Deflocculated Hydrochloro-  
t h i a z i d e  Suspension a t  pH 1.2 ( I n i t i a l  = 10 mg/ml). 

DISSOLVED PERCENTAGE 
CONC. SAMPLING AMOUNT OF OF DIS- PREDICTED 

(% TIME DRUG SOLUTION t60% 
STABILIZER W/V) (MIN.) @G/600 a (W/V) (MIN . ) 

30 136.3 54.5 
60 158.0 63.2 

N i l  (P l a in  - 90 165.5 66.2 57 
def l occu -  120 180.0 72.0 
l a t e d )  150 196.1 78.4 

180 208.3 83.3 

30 131.5 52.6 
60 153.8 61.5 
90 171.5 68.6 

190.1 76.0 Agar agar  0.5 120 

150 203.5 81.4 
180 219.3 87.7 

59 

30 146.0 58.4 
60 165.4 66.2 
90 180.3 72.1 

9 34 150 210.8 84.3 
180 222.0 88.8 

Carbopol 0.2 120 194.8 77.9 40 
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B I O A V A I L A B I L I T Y  O F  JIYDROCHLOROTHIAZIDE SUSPENSION 71 

Table 2: D i s s o l u t i o n  R a t e  P r o f i l e  of F l o c c u l a t e d  H y d r o c h l o r o -  
t h i a z i d e  Suspension a t  p H  1.2.  ( I n i t i a l  = 10 m g / m l ) .  

DISSOLVED PERCENTAGE 
CONC. SAMPLING AMOUNT O F  O F  D I S -  PREDICTED 

( X  T I M E  DRUG SOLUTION t60% 
S T A B I L I Z E R  W/V) (MIN.) (MG/600 MI.) (W/V) (MIN. ) 

30 155.1 62.0 
60 182.5 73.0 
90 186.4 74.6 

120 205.1 82.0 1 7  
150 221.3 84.5 

N i l  (Plain - 
f loccu la t ed  

180 231.5 92.4 

30 152.0 60.8 
60 178.2 71.3 

V e e g u m  90 180.4 72.2 
H.V.  2 .0  2 . 0  120 187.9 75.2 23 

150 198.7 79.5 
180 211.3 89.5 

30 154.0 61.6 
60 168.1 67.2 

120 198.8 79.6 
150 209.1 83.6 
180 221.7 88.7 

A e r o s i l  4 . 0  90 186.4 74.6 17 

30 147.1 58.8 
60 157.5 63.3 

120 186.4 74.6 
150 198.5 79.4 
180 208.1 83.2 

B e n t o n i t e  4.0 90 178.0 71.2 35 

30 153.0 61.2 
60 174.2 69.7 

C a r b o p o l  90 192.5 77.0 

150 219.7 87.9 
180 234.4 93.7 

9 34 0.4 120 205.0 82.0 23 D
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72  EL-ASSAY , HAMZA, AND HALAWA 

and i t s  percentage of d i s s o l u t i o n  a f t e r  30, 60, 90, 120, 

150 and 180 minutes.  

p red ic t ed  from t h e  obta ined  d a t a  s i n c e  t h e  s p e c i f i c a t i o n s  

i n  U.S.P. (9) states t h a t  ' h o t  less than 60 percent  of  t h e  

l a b e l l e d  amount of t h e  drug i n  t a b l e t s  d i s s o l v e s  i n  30 

minutes". 

Bates e t .  a l .  equat ion  (10) .  

The t60% f o r  t h e  medicament is  

The obta ined  d a t a  were co r rec t ed  accord ing  t o  

B. It i s  ev ident  from Table 1 t h a t ,  t h e  chosen suspensions 

under test can be  arranged i n  an ascending o rde r  as 

regards  t h e i r  p red ic t ed  t as fo l lows:  Carbopol 9 3 4 ,  

p l a i n  de f loccu la t ed  and a g a r  agar  s t a b i l i z e d  suspensions.  

60% 

C.  The s h o r t e s t  t reached wi th  t h e  de f loccu la t ed  suspension 60% 

s t a b i l i z e d  wi th  0.2 percent  of carbopol  934 is  40 minutes  

where as t h e  longes t  one, 59 minutes,  is d isp layed  wi th  

t h e  drug suspension s t a b i l i z e d  wi th  0.5 percent  of aga r  

agar .  Furthermore, t h e  maximum percentage of drug 

d i s s o l u t i o n ,  58.4  percent ,  recorded a f t e r  30 minutes  is 

shown by t h e  de f loccu la t ed  drug suspension s t a b i l i z e d  wi th  

0.2 percent  of carbopol  934 while  t he  l eas t  percentage of 

d i s s o l u t i o n ,  52.6 pe rcen t ,  i s  evidenced wi th  t h a t  suspension 

s t a b i l i z e d  wi th  0.5 percent  agar  agar .  

D. Table 2 d e c l a r e s  t h a t  t he  f l o c c u l a t e d  drug  suspensions 

(except  Bentoni te  s t a b i l i z e d  one) e x h i b i t  more than 60 

percent  drug d i s s o l u t i o n  a f t e r  t h e  f i r s t  30 minutes  and 

hence, comply wi th  t h e  pharmacopoeial l i m i t .  

E. Only, t h e  suspension s t a b i l i z e d  wi th  4 percent  of 

Bentoni te  dev ia t e s  from pharmacopoeial l i m i t s  as i ts  t60% 
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BIOAVAILABILITY OF HYDROCHLOROTHIAZIDE SUSPENSION 7 3  

is  35 minutes .  On t h e  o t h e r  hand, t h e  o t h e r  t e s t e d  

f l o c c u l a t e d  systems show s h o r t e r  d i s s o l u t i o n  t i m e  f o r  

60 p e r c e n t  d i s s o l u t i o n  than  t h a t  s p e c i f i e d .  

The h i g h e r  e x t e n t  of d i s s o l u t i o n  of t h e  drug  formula ted  

i n  f l o c c u l a t e d  suspension and s t a b i l i z e d  w i t h  0.4 p e r c e n t  

of carbopol  934 than  t h e  d e f l o c c u l a t e d  one u s i n g  t h e  

same s t a b i l i z e r  could  be a t t r i b u t e d  t o  t h e  b e t t e r  

s c a t t e r i n g  of t h e  drug  f l o c c u l e s  on s t i r r i n g  i n  t h e  

d i s s o l u t i o n  medium than  t h e  p e p t i z e d  p a r t i c l e s  i n  t h e  

d e f l o c c u l a t e d  system. Also,  t h i s  s c a t t e r i n g  e f f e c t  l e d  

t o  a s h o r t e r  per iod  of d i s s o l u t i o n  f o r  a t t a i n i n g  60 

p e r c e n t  f o r  t h e  f l o c c u l a t e d  system than  t h e  d e f l o c c u l a t e d  

one. 

The d e v i a t i o n  from t h e  pharmacopoeia1 requirement  

concerning t 

suspens ion  might b e  r e s o r t e d  t o  a d s o r p t i o n  of t h e  drug  on 

Bentoni te  p a r t i c l e s  o b l i t e r a t i n g  drug d i s s o l u t i o n .  

F. 

G. 

shown by t h e  f l o c c u l a t e d  h y d r o c h l o r o t h i a z i d e  
60% 

H. The f l o c c u l a t e d  drug suspens ion  s t a b i l i z e d  w i t h  4 p e r c e n t  

This  of A e r o s i l  e x h i b i t e d  t60% of drug a f t e r  1 7  minutes .  

w a s  s h o r t e r  t h a n  t h e  pharmacopoeial  requirement  and than  

t h a t  reached w i t h  o t h e r  s t a b i l i z e r s .  T h i s  f i n d i n g  might  

b e  a t t r i b u t e d  t o  t h e  i n c r e a s e  i n  t h e  s u r f a c e  area of  t h e  

drug i n  presellce of A e r o s i l  as  t h e  la t ter  p o s s e s s e s  

e x t e n s i v e  s u r f a c e  area. This i s  i n  agreement w i t h  Monkhouse 

e t .  a l .  (12)  working on t h e  i n f l u e n c e  of fumed s i l i c o n  

d i o x i d e  on t h e  ra te  of d i s s o l u t i o n  of  h y d r o c h l o r o t h i a z i d e .  
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74 EL-ASSAY, HAMZA, AND HALAWA 

I. The s h o r t e s t  t and t h e  h ighes t  percentage of d i s s o l u t i o n  

of t he  drug formulated as p l a i n  f l o c c u l a t e d  suspension 

a f t e r  30 minutes than  o t h e r  t e s t e d  systems might b e  mainly 

due t o  the  bu i ld ing  up of hydrogen bonds between t h e  

drug and propylene g lyco l  used as  wetter. 

bond formation w a s  s l i g h t l y  suppressed i n  presence of 

t h e  t r i e d  suspension s t a b i l i z e r s .  This  f i n d i n g  is  i n  

concordance wi th  t h a t  reached by Monkhouse e t .  a l .  (13 )  

working on t h e  use  of adsorbents  i n  enhancing hydrochloro- 

t h i a z i d e  d i s s o l u t i o n .  

60% 

This  hydrogen 

2 .  B i o a v a i l a b i l i t y  of Hydrochlorothiazide:  

A .  It is  remarkable from Tables  3 and 4 t h a t  t h e  powdered 

drug given t o  human vo lun tee r s  produced a g r e a t e r  e x t e n t  

of i nc rease  i n  u r i n e  volume than produced by t h e  i n t a k e  

of  f l o c c u l a t e d  drug suspension,  a l though t h e  reverse w a s  

no t i ced  f o r  d i s s o l u t i o n  da ta .  This  is  i n  concordance wi th  

t h e  r e s u l t s  of Hossie  e t .  a l .  (14) working on t h e  b ioava i l -  

a b i l i t y  of hydrochloro th iaz ide  t a b l e t s ,  who showed tha t ,  

t h e  d i s s o l u t i o n  d a t a  do n o t  appear t o  r e f l e c t  absorp t ion  o r  

b i o a v a i l a b i l i t y .  Furthermore,  t h e  de f loccu la t ed  suspension 

s t a b i l i z e d  wi th  0 .2  percent  of Carbopol 934 exh ib i t ed  a 

g r e a t e r  i nc rease  i n  t h e  e x t e n t  and rate of u r i n e  than 

produced by t h e  f l o c c u l a t e d  suspension s t a b i l i z e d  wi th  t h e  

same s t a b i l i z e r .  

The lower b i o a v a i l a b i l i t y  of f l o c c u l a t e d  drug suspension B. 
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7a EL-ASSAY, HAMZA, AND HALAWA 

s t a b i l i z e d  wi th  e i t h e r  2 percent  of Veegum HV o r  4 percent  

of Bentoni te  magma than  o t h e r  t e s t e d  s t a b i l i z e d  f loccu-  

l a t e d  suspensions might be a t t r i b u t e d  t o  a l k a l i n i t y  of 

t hese  ea r thy  s i l i c a t e s  caus ing  p a r t i a l  hydro lys i s  of 

hydrochloro th iaz ide  t o  i n a c t i v e  disulphonamide. This  

f i n d i n g  is i n  agreement wi th  t h e  r e s u l t s  of Dobrecky 

e t .  al .  (15) working on t h e  s t a b i l i t y  of t h i a z i d e s  and 

a n t h r a n i l i c  a c i d  d e r i v a t i v e s  used as d i u r e t i c s .  

C. It is  evident  t h a t  t h e r e  is  a diminut ion i n  the  e x t e n t  

and ra te  of i nc rease  i n  u r i n e  volume shown by t h e  

de f loccu la t ed  suspension s t a b i l i z e d  wi th  aga r  a g a r  r e l a t i v e  

t o  t h a t  produced by t h e  powdered drug. This might be 

due t o  t h e  p r o t e c t i v e  a c t i o n  of agar  aga r  o r  due t o  

p a r t i a l  f l o c c u l a t i o n  of t h e  drug i n  presence of t he  

nega t ive  charges  on aga r  aga r ,  thereby ,  h inde r ing  

drug absorp t ion .  

The f l o c c u l a t e d  drug suspension s t a b i l i z e d  wi th  4 percent  

of Aeros i l  e x h i b i t s  t h e  g r e a t e s t i n c r e a s e  i n  e x t e n t  and 

ra te  of u r i n e  volume comparable t o  the  p l a i n  f l o c c u l a t e d  

one and t h e  o t h e r  t e s t e d  f l o c c u l a t e d  suspensions.  This  

might be  a t t r i b u t a b l e  t o  t h e  s c a t t e r i n g  e f f e c t  of f i n e  

p a r t i c l e s  of Aeros i l  t h a t  increased  t h e  s u r f a c e  area of 

t he  drug and hence, increased  i t s  b i o a v a i l a b i l i t y .  The 

l a t t e r  assumption i s  i n  agreement wi th  Monkhouse e t .  a1 (12) 

working on t h e  use  of adsorbents  i n  enchancement of drug 

d i s s o l u t i o n .  

D. 
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B I  OAVAI LABILITY OF HYDROCHLOROTHIAZIDE Su SPENSI ON 79 

E.  The decrease  i n  t o t a l  u r i n e  volume wi th  about  20 percent  

produced by t h e  admin i s t r a t ion  of p l a i n  f l o c c u l a t e d  drug 

suspension than  t h a t  reached wi th  powdered drug a f t e r  

180 minutes might be  due t o  s i z e  enlargement of hydro- 

ch lo ro th i az ide  p a r t i c l e s  by f l o c c u l a t i o n .  However, t h e  

smaller change i n  u r i n e  PH no t i ced  wi th  p l a i n  f l o c c u l a t e d  

drug suspension than  t h a t  achieved by t h e  powdered drug 

a f t e r  3 hours  might be a t t r i b u t e d  t o  t h e  a c i d i c  n a t u r e  

of potassium dihydrogen phosphate,  used as f l o c c u l a t i n g  

agent .  Furthermore,  i t  might be t h e  reason f o r  t h e  

inc rease  of exc re t ion  of potassium ion  v i a  u r ine .  

CONCLUSION 

From the  aforementioned arguments, t h e  fo l lowing  can be  

concluded: 

1. The de f loccu la t ed  hydrochloro th iaz ide  suspension s t a b i l i z e d  

with 0.2 percent  of Carbopol 934 exh ib i t ed  both t h e  

s h o r t e s t  t and t h e  maximal percentage of  drug d i s s o l u t i o n  

than t h e  o t h e r  t e s t e d  de f loccu la t ed  suspensions.  Also, 

t h i s  suspension w a s  shown t o  be more b i o l o g i c a l l y  

a v a i l a b l e  than t h e  f loccu la t ed  one s t a b i l i z e d  wi th  t h e  

same s t a b i l i z e r .  

60% 

2 .  Floccula ted  hydrochloro th iaz ie  suspension s t a b i l i z e d  wi th  

4 percent  of Aeros i l  dec la red  t h e  s h o r t e s t  t and t h e  

maximal b i o a v a i l a b i l i t y  comparable t o  t h e  o t h e r  t e s t e d  

e a r t h y  si l icates s t a b i l i z e d  suspensions and t h e  p l a i n  

f l o c c u l a t e d  suspension.  

60% 
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3. There is a direct relationship between the dissolution rate 

and the bioavailability of hydrochlorothiazide in 

deflocculated suspensions. The deflocculated drug suspen- 

sion stabilized with 0.2 percent of Carbopol 934 showed 

both maximum dissolution and maximum bioavailability 

of drug after 180 minutes. 

4. No correlation exists between the dissolution rate and 

the bioavailability of hydroclorothiazide in flocculated 

suspensions as the plain flocculated one exhibited maximum 

dissolution but not with a maximum bioavailability. 
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