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ABSTRACT

Higher dissolution rates of indomethacin were
noted in glycerin-water mixtures, sucrose solutions,
sod.~cme¢ mucilage, from a fabricated capsule contai-
ning a buffer and also from drug crystals obtained
by precipitation in presence of a physiological sur~
factant solution. Dogs fed with the drug along with
these additives and in the form of a lipid-containing
dosage form showed significantly increased plasma-
indomethacin levels. The magnitude of plasma-drug
levels from aqueous and oily suspensions and from the
prepared capsule was found to be significantly grea=

ter than that obtained from the marketed preparation.
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ZNIRODUCTION

Limited solubility of drugs bas always pre-
sented a problem in pharmaceutical formulation of
a drug. The extent of bioavailability of an inso~-
luble drug is controlled by its dissolution rate in
the GI fluid (1). The bioavailability, moreover,
can vary widely between different dosage forms of
the same drug (2-8). Articles of food and dosage
form variables considerably affect the biocavailabi~-
lity of a drug (9-15). The absorption of indometha-
e¢in, a non-steroidal anti-inflammatory drug with a
very low aqueous solubility (0.0t mg/ml) is reported
to be formulation dependent and this drug has been
classified under drugs showing olinical inequivalence
among its formulations (16,17). The solubility of
indomethacin in PEGs 400 and 600 is reported by Kra-
sowska et al (18) to be the best out of some seiected
solvents, and its solubility has been reported to be
dependent on the mw of the PEG used (PEG 400,600, 1000)
(19). The possible effect, if any, on the plasma
levels of indomethacin fed in presence of PEG 400 was
studied. Physioclogical surfactants such as bile salts
and lecithin play en important role in the intestinal
absorption of poorly soluble drugs (20-24). There is
no report describing the effect of exogenous bile on
the absorption of indomethacin. The dissolution and
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abgsorption characteristies of the drug precipitated in
presence of a bile salt (sodium taurocholate, stc) was
studied., It has been reported (25) that the dissolu-

tion and absorption of drugs 1s influenced by polyelec~
trolytes like sodium—-omc and water-miscible or aqueous
vehicles @.g., glycerin and syrup., These two categori-
es of suspension-additives were studied for their poss-

ible effect on indomethacin ebsorption.

The absorption of indomethacin has been reported
to be enhanced in presence of a buffer (26), Moreover,
there are reports (11,13) that for a lipophilie, poor-
ly water soluble drug, the biloavailability can increase
if it i1s administered in a lipid-containing dosage form,
On these premises, two dosage forms, one a capsule ocon-
taining indomethacin and trisodium phosphate, and ano-
ther, an oil suspension, were fabricated and the plamaa
levels evaluated in comperison to the plasma levels
attained by a marketed capsule (Idicin, IDPL, containing
28 mg of Indomethsein BP/cap.), and an agueous sus~

pension, respectively,

MATERIALS AND METHODS

Indomethacin (Lot 437/AIM, IDPL, Hyderasbad,
India), PEG 400, ste, sucrose, glycerin and sodium=
am¢ (Nymcel ZSB~16, Nyma b.v., Holland) were obtained

from commercial sources snd used as received. All
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other chemicals were of analytical grade. Unless
otherwise stated, the drug was sieved to yield parti~
cles in the range of 100«150 Um.

The dissolution rates were determined according
to the method of Levy and Hayes (27), with slight modi-
fication, in 500 ml of the respective dissolution medi-
um at 37:0.5°C. 4An appropriate amount of the powder
sample equivalent to 100 mg of indomethacin was used
for dissolution rate studies. Samples were withdrawm
through a filter as a function of time and analysed for
drug oontent. The dissolution medium was replenished
after each sampling to maintain a constant volume,
Dissolution rate from capsules was studied by the method
of Goodhart et al (28). Each experiment was performed
in triplicate,

Crys

To a saturated solution of indomethacin in etha~-
nol 10, 20 and 30 mM aqueous solutions of ste were
added till there was no further precipitation of the
drug crystals., The recrystallised drug was recovered
by filtration, blotted to remove excess liquid and
dried in vacuum desiccator. The drug crystals thus

obtained when assayed for drug-~content were found to
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conform to pharmacopoeial limits. No shift in the mp

of the treated drug was observed,

25 mg oach of indomethacin and trisodium phos=
phate were mixed intimately and filled in hard gelatin .
capsules in a hand capsule £1illing machine. The filled
capsules conformed to weight and content uniformity tests,
For the aqueous and lipid containing dosage forms, 100
mg indomethacin was triturated gently either with 0.2%
sodium~cme muc¢ilage or sesame oil, and the volume made

up to 26 ml. The suspensions were formulated to contain
10 mg of polysorbate-80 as dispersing agent.

Asagy procedures

The dissolution rate samples were assayed for
indomethacin in a 129 mixture of 1 N HCL and spectro-
scopic methanol at 318 mm in a spectrophotometer. All
plasma levels were determined by the spectrofluorome-
tric method of Hucker et al (16).

BErotogol in dog gstudies

Healthy mongrel dogs of either sex welghing 10-12
kgs were conditioned for 72 hrs to the animal house,and
were maintained on a standardized animal food. The

animals were fasted with water ad libitum, for 12 to
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14 hrs prior to experiments and 12 hrs post-experiment,
Indomethacin (100 mg) along with 25 ml of the respect —
ive medium (20% w/v soln.of PEG 400, 20X suorose solu-
tion, 15% glycerin solution or sod. emec 0.5%), or four
capsules (fabricated and marketed), or the stc~treated
drug (equivalent to 100 mg of indomethacin) or 25 ml
of elther aqueous or olly suspension, was fed to the
animals. For the control, 100 mg of drug powder was
fed directly. Fifty ml of luke-warm tap water was
then given to the animals. The animals were observed
constantly to make sure that there was no vomiting.

At least five animals were used for each parameter.
Blood samples (3 ml) were collected at O,%,1,2,4,8

and 12 brs post-administration, and assayed for plasma-
drug content. The dosing with additives was done in a
completely randomized manner. There was a 2 week
interval between doses of the dryg, during which time
the drug plasma levels fell to undetectable levels.

RBESVLIS AND DISCUSSION

It is evident that Indomethacin precipitated in
presence of all the three concentrstions (10,20 and
30 mM) of stc showed significantly (P€0.05) increased
dissolution rate, with & linear increase with ste
concentration. The minute quantity of the bile salt
adhering to the drug crystals enhances the diassolution
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rate by better wetting, and not by micellar solubili-
gation, The drug obtained with 30 mM stc as precipi-
tant shows a very fast dissolution rate betweam20 and
40 min, with a sudden fall thereafter. This 1s due to
a micro-environmental effect, in that in the initiel
stages of dissolution the drug crystals are surrounded
by a concentrated layer of drug-solution, dissolved
due to the adhering surfactant. Further agitation of
the medium removes the solubilized drug layer and

some of the drug 1s thrown out of solution.

The rate and extent of indomethacin dissolution
vas signifiocantly higher (PC0.05) in glyeerin, sucrose
and sod.cme¢. The better dissolution is rhought to be
due to better wetting of the drug particles. As ear-
lier reported by Paruta and Sheth (29) that suerose
solutions differ in their dlelectric constants, this
tactor may be accounted for the better dissolution in
sucrose solutions, IR examination of the drug parti-
cles recovered from the dissolution medium ruled out
any possibility of soluble drug=-additive complex for-
mation. A five-fold increase in dissolution 1s noted
from the buffered capsules over the marketed capsules
at 60 min. The amount of buffer present in the cap-
sule did not affect the pH of the dissolution medium,
the increased dissolution being effected by the buffer

component only.
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In the absorption studies a better availability
i.ee, increased rate and extent of absorption is obser-
ved with 20% PEG 400 solution, which 1is due to a
solvent effect of the polymer on the drug and
also due to precipitation of the drug in miero-

form in the stomach.

A significant increase (P<0.05) in the Cmax
for PEG 400 was observed in comparison to the cone
trol, The ste~treated drug although showed an in-

creased rate of absorption, the extent of absorption

is essentially identical to that of the control (P>0.03).

As Anello and Levy (30) have reported that pre-CMCs of
surface~active agents enhance drug transfer by a direct
effect on the biologic membrane and not by interacting
with the drug, the minute quantity of ste present in
the drug crystals did not affect the intestinal mucosa
significantly, hence there was no significant differen-
ce in the extent of absorption from the stc-treated
drug. The avallsbility from glycerol, sucrose and sod=-
jum-cmo is not different from the control (P>0.08).

The higher viscosity of 0,58 sodium=-cmc delays gastrilc
emptying and hence it may be safely concluded thast the
observed slower absorption rate is due to the slower
rate of movement of drug molecules to the absorbing

membranes. The low availability from the marketed
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JABLE 11

PANDIT ET AlL.

Bielogic svailability parameters of Indomathaein

abeorption from Jdiffezent systems

AUC,

O=12hrs,

ag- h/L

Systoms c'.x*.mgx :s.c.
Contrel 0.3!1: 0.019
PEGA00,20% 0.520¢ 0.023
Orug ppted
by stc, 3iaN o.us; 0,008
Glycerin, 15% 0,321 0,011
5“9@“.000" 005553 D.Dl?
swtﬂ'.’zo, 0032‘: 0,009
Parketed

capsule 0.225: 0.009
Febriceated

capsule 0.340+ 0,020

Aqueous sus-

pansion 0.569¢
oclly sus~-
p.ﬂs‘m 0.8 10:

0.016

0,031

103.7

167.7*

124.1°

148.8°

150,4°

119,.1°
6.5

117.3°

186.7

193,3°

. b
Average of 5 readingss s,p< 0,053 b,p> 0,053

dyp < 0,05 batween agquessus and olly suspensiong

Cyp 0,05 botween marketed and fabricated capsule.
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capsule‘seema to be due to delayed deagregation and

dissolution of the eapsule contents.

The prepared suspension is better in performance
than both the marketed capsule and the control, this
effect being due to a better dispersal of the drug in
the suspension. The olly dosage form shows consider-
ably improved absorption, which is in conformity with
similar f£inding by other workers (31-33) in that high
fat conoentrations stimulste the bile flow into the
small intestine, which enhances the dissolution and
absorption of the poorly soluble drug. Although high
fat dlets are reported to slow down gastric emptying,
the Tmax observed with the oily suspension is the same
as with the aqueous suspension, This 1s presumably
due to quick passage of the low-bulk dosage form from

the fasted stomach.

Since the toxic effects are dependent on the gut-
retention time, administration of indomethacin along
with a buffer or in the form of a lipid-containing
preparation will result in a quicker disappearance of
the drug from the gastric environs, which may lessen
the serious toxic effects of this drug. As a result
of this study in dogs, the effect of concurrent ad-
ministration of the additives on the absorption of
indomethacin in humans are heing investigated.
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