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Higher d i s s o l u t i o n  r a t e s  of indoraethacfn were 

aoted in gly cerin-wates mixtures, maarose solutions1 

~ L - o ~ c  muoilage, from a fabricated capsule oontai- 

nlng a buffer and also from drug orgrtelr obteinud 

by precipitation in presence of a physlologioal sax- 

faetant aolutlon. Ikgs fed with  the drug along with 

these additives and In the form of a l i p i d - c o n t a i n i n g  

dosage form showed signi i icently increased plasm-  

lndomaethaoin levels. The magnitude of plawma-drug 

levels from aqmous and oily suspensions and from th6 

pr8pared capsule was found to be signiffctantly grea- 

ter than t h a t  obtained from t h e  marketed preparoltlone 
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86 PANDIT ET &. 

Limited so lub l l l t y  of drugs baa always prs- 

sented a problem in  pharmaceutiocal formulation of 

a druxg. The extent of b ioava i l ab j l i t y  of 811 inao- 
luble drug I s  controlled by its disso lu t ion  r a t e  in 

the  Of f l u i d  ( 3 ) .  The bioavai lab i l i ty ,  moreover, 

can vary widely between d i f f e r e n t  dosage forma o i  

the  ame drug (8-8). Art lo les  of food and dosage 

form var i ab le s  considerably &feat the  bioavallabi- 

l i t g  of a drug (9-15). The absorption of indometha- 

cin, a non-steroidal anti-inflammatory drug with a 

very low aqueous s o l u b i l i t y  (0.03 aag/aal) I s  reported 

t o  be formulation dependent and t h i s  drug has been 

classif led unUer drug8 showing e l in lca l  lnequ1va3.~aue 

among Its formulations (t6,17). 

lndomethaoin i n  PEXh 400 and 600 is reported by Kra- 

sowska et  al (18) t o  be the bes t  out of same seieoted 

solvents, and i t s  s o l u b l l i t g  has been reported t o  bm 
dependent on t he  mw of the  PEG used (Pa# 400,600,100@ 

(re), The possihle effect, if  any, on t h e  plasma 

levels of lndornethaoln isd in presence of PEG 400 vas 

studied, Physiological surf ac tan t s  suoh 88 bile s a t 8  

and l e c i t h i n  play 811 Important role i n  t he  intestin& 

absorption of poorly soluble drugs (20-24). Thercr I s  

no report descrlbZng the  effect of exogenous b i l e  on 

the absorption of indomethaain. The d i s s o l u t i o n  and 

The s o l u b i l i t y  of 
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THE ORAL ABSORPTION OF INDOMETHACIN a7 

abblorptta oharaoterirtfos of the  dpug preoipitatsd in 

presenee of a b l l e  salt (sodium trUro@hohto, rto)  VIS 

studied. 

tion and absorption of drugs  is iniluencred by pol)altw,- 

trolptes l i k e  sodim-opc and water-plisolble or aqueour 

vehicles e.g-, g lyoer ln  and syrup. These two eategori- 

41s of suspensloa-additives ver. studied for the12 poss- 

i b l e  effect on lndolaethaoin absorption, 

It has been reported (25) that the diarolu= 

The absorption of indomethaoin has been reported 

to be enhanoed in pressnoe of ti buffor (28). Moreover, 

there are regortar (11,lb) that  for a l ipophll lo ,  poor- 

l y  water mluble drug, the bloavriZabllfty can Incrrease 

l f  I t  I s  administered i n  a lipid-containing dosage form. 

Oa theaa, premises, two dosage forms, ons a aagsule, ma- 
tainlng indometbacln and triwdfm phosphate, and ano- 

ther, an oil suspension, were fabricated and the plrr~na 

levdls  evaluated in  oomparlson to the p l s m a  I s l e l a  

attaLnw3 by a marketed aagsule (Idtoin, IDBL, cmntainlng 

88 mg of fndometheoin BPlcap.), and UI aqueous s u p  

pmslon, respecrtfvdy. 
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88 PANDIT ET AL. 

o ther  a h m i c a l s  were of a n l l p t i o a l  grade, 

otherwise stated, t h e  drug was sieved to y i e l d  parti- 

cles i n  t h e  range of t00-150bm* 

Unless 

w l u t l o n  rate date  rminlat_konl 

!be dfsaolut ion r a t e s  were determined aceorcling 

t o  the method of Levy and Bays8 (231, w i t h  alight mdl-  

fication, i n  SO0 m l  of the  respeative d i s so lu t ion  msdi- 

tgn a t  37+,0.SoC, An appropriate amount of the powder 

sample equivalent to 100 mg of indomethacin was used 

for d i s so lu t ion  r a t e  studies.  Samples were vithdrstvrt 

through a f i l t e r  as a funct ion of time and anatlysed fo r  

drug eontent, 

after each sampling t o  maintain a uonstant volUllte. 

Mssolut ion r a t e  from ctapsules was studied by the  method 

o? Goodhart et  al (28). Each experiment was performed 

in tripllaate,  

The d isso lu t ion  medium was replenished 

Q y s t P l l w  of Indomethrob In Presence o f stg 

To a sa tura ted  solution of indomethacin in ethr- 

no1 10, 20 and 30 aX aqueous so lu t ions  o f  sto were 

added till  there was no f u r t h e r  p r e c i p i t a t i o n  of the 

drug crysta ls ,  The recrystall lsed drug was recovered 

by f i l t r a t i o n ,  hlotted to remove excess l i q u i d  an8 

dried i n  v a m w  desiccetor ,  

obtained when assayed for drug-wntent were found to 

The dmg c r y s t a l s  thua 
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THE ORAL ABSORPTION OF INDOMETHACIN 89 

oonfona to phenaroopoelel llraits. No shift i n  the  mp 

of the  treated drug was obsem8d. 

25 nag each of indomethacln and trisodim p b o e  

pbate were mimed Intimately and f i l l e d  in hard gelatia 

capsules In a hand o q a u l e  f i l l i n g  m8chll16jr 

aapaules conformed to weight and content unlfomity teats, 

For the aqueous and l i p i d  containing dosage forms, 100 

mg lndomethacirt was trfturated gently either w i t h  O,* 

sodium-ole muoilaga OE sesame o i l ,  snd t h e  volume mad* 

up t o  83 m l ,  

I0 mg of polgsorbate-80 as dispersing agent. 

The iUled 

The suklgenilions were formulated to  m n t a l n  

'Fhe d i g l ~ l u t l o n  rate SsrpipleS V8S8 aSSafr8d for 
indomethacin In a 139 mixture of 1 19 HCL and spsctro- 

sooplo methanol a t  318 m In a spectrophotometer, A l l  

plasma levels -re determined by the speatrofluarome- 

trPc method of Hueker e t  ail (16). 

Healthy mongrel dogs of either sex weighing 10-12 

kgs were c o n d i t i o n ~ d  for 72 hsa to the animal hous8,and 

were maintained on a stauldacdised animal food, 

animals were f a s t e d  with water ad Ifbiturn, for 12 t o  

The 
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90 PANDIT ET AL. 

14 hrS pr%or t o  e x p e r b e n t s  and 12 hrr post-experlment. 

Indomethacln (100 mg) along wlth 25 m l  of the respect - 
ive medium (& w/r soln.oi PPPO 400, M suurose solu- 

t ion ,  95% glycer in  solution or sod. ~ l s o  0.6%), or four 

capsules (f abrfaated and marketed), or  the stu-treated 

drug (equivalent to tOO lag of indomethacia) or  25 ral 

of either aqU60Us or oi ly  suspension, was fed t o  the 

mimrrls. For the control, t00 mg of drug powder was 

fed direetlg. P V t y  ml of lukewarm tap water was 

then given t o  the animals. The anilaels were observed 
oonstlantly t o  make sure t h a t  there was no vomiting. 

A t  l e a s t  f ive  anlmalg were used for  each parameter. 

Blood sampler (3 ml) were a o l l e o t d  a t  O,+,t,2,4,8 

md 12 hrs post-admln%stratian, end usa.yed for plasear- 

drug mntent .  The doting with adUitivea was dons in 8 

mmpletelg r a n d m i m d  manner, Tbdre was a 2 week 

i n t e r v a l  between doses of t he  dryg, during Orbioh time 

the  drug plrsana l e v e l s  fell t o  undetectable levels. 

It I s  evident tha t  Indont8th&kU%n precipi ta ted In 

presence of all the  the. coneentretlonr (lo,= and 

30 EM) of stcr showed signuioantly (P(O.08) Inoreared 

d isso lu t ion  rate, with 8 l i n e a r  lnerease with sto 

concentration. 

adhering to  the drug crystals enhancer t he  di8lsalution 

The minute guantitg of the  b i l e  r a t  
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THE ORAL ABSORPTION OF INDOMETHACIN 91 

r a t e  by better wetting, and not by micellar so lub i l i -  

sation, The drug obtained with 30 mM s t c  as preoipi- 

tant shows a very f a s t  dissolution r a t e  betwesa20 and 

40 mln, with a sudden fall thereafter, 

a mioro-lcsnP.lronmental effect ,  in t ha t  i n  the  i n i t i a l  

stages of dissolution the drug c;rrgstds are surrounded 

b3 81 oonettntrated layex of drug-solution, dissolved 

due t o  the adhering surfactant. 

the medium removes the solubi l i ted drug layer snd 

some of the  drug is thrown out of solutian. 

This i s  due to 

h r t h a r  agi ta t ion 02 

me r a t e  and extent of lnitomethrroin d i s s o l u t i o n  

was signif  ioantly higher  (pCO.05) In g l y c e r i n ,  sucrose 
and sod.cmo. "phe better dlssolution I s  rhougbt to  be 

due t o  bettep wettllng of the drug par t ic les ,  As ear- 
lier reported by Paruta and Sbeth (29) t h a t  suorose 

s o l u t i o n s  differ in t h e i r  dielectrlu omstants ,  t h i s  

fac tor  mw be acesounted for the better dissolution In 
8ucsose solutions. IB examination o f  t h e  drug part%- 

ales reaovered from the  d isso lu t ion  medium ruled oat 

anfr poasibl l i tp  of soluble drug-rddltlve complex for- 

mation. A f i v r f o l d  Increase In dissolution is noted 

from the buffered capsules over the marketed capsule8 

a t  60 lain. 

sule d i d  not &feet the  pX of t he  dissolution medim, 

the increased dissolution being effeoted by t he  buffer 

mponen t  o n l y *  

The mount of buffer prsarent I n  t h e  ~ e g -  
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THE ORAL ABSORPTION OF INDOMETHACIN 93 

I n  the absorption studies a better ava l lab l l l ty  

L e o ,  lncrreased ra te  snd extent of absorption is obser- 
ved with 20% PEG 400 solution, whi0l.l I s  due t o  a 

solvent die& of the polymer 011 ths tirug .ad 

also due to  precipi ta t ion of the drug i n  mioru- 
form in the stoma&. 

P significant increaw {P<Oe05) i n  the h a x  

for Pm 400 was observed In  mmparfmn to  the mn- 
t ro l ,  The ste-treated drug although showed an in- 
creased r a t s  of absorption, the  extent of absorption 

i s  essent ia l ly  Iden t lml  t o  tha t  of the oontrol (P>O.Ob), 

AS h e l l o  and Levy (30) hme reported that  pr8-wcS of 

surface-active agents enhance drug t ransfer  by ta direct 

effect on the biolaglo teembramcr and not by interacting 

with t h e  drug, t he  minute quantity of s t c  present in 
the drug crystals d i d  not affect t h e  i n t e s t ind l  muOOse 

signifloantlg, hence there W 8 B  no rigniiicsant differen- 

ae In tbe extent of rbeosption from the stc-trsated 

drug. The avai lab i l i ty  from glycterol, sucrose and sod- 

llan-a~a I s  not different  from the control ( p ) O . O S ) .  

The higher v i s c o s i t y  of 0.5$ sctdium-oao delagr gastrier 

emptying and hence it mag be rsisly ancludsd t h a t  the 

obsemed &lower absorption r a t e  I s  due t o  the $lover 

r a t e  of movement of drug molecrttes to  the abaorblng 

mmbr8neb. The low sna i l ab i l i t y  from the marketed 
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94 PANDIT ET AL. 
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95 THE ORAL ABSORPTION OF INDOMETHACIN 

capsule seems to  be due to delayed deagregation and 

d i s s o l u t i o n  of t h e  ctapsule uontents.  

The prepared suspension i s  bet ter  in performance 
than both the marketed capsule and the  wntrol, this 

e f feo t  be- due to a better dispersal  of the drug i n  
the suspension, The o l l g  dosage form shows aonsider- 

ably improved absorption, whioh l a  in conformity wlth 

almilar f inding by other workers (31-33) i n  that  high 

f a t  oonaentratlons stimulate the bile flow i n t o  the 

mall intestine, which enhances the dissolution and 

absorption of the poorly soluble drug, Althougb high 

f a t  diets  are reported to  &ow down gastric  a n p t y m ,  

the %ax observed wfth the oily suspension is the same 

a s  with the aqueous suspension. 

due to quick passage of the lowbulk  dosage form from 

the f a s t e d  stomaoh. 

This  i s  presumably 

Since the toxic effect8 are dependent on the gut- 

retention time, adalnlstration of indolglethacin dong 

with a buffer or in ths form of a l i p i d - c r o n t a l n ~  

preparation w i l l  result In a quicker disappearance of 

the  drug from the gastric environs, d l c h  mag lm#SSn 

the serious tox ic  effects of t h i s  drug. As a r e s a t  

of this study i n  dogs, the effect of concurrent ad- 

ministration of the addit ives  on the absorption of 

indornethacin In humaas are being investigated. 
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