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Abstract—This presentation narrates the comparative anabfsis
the dissolution data nimesulide microparticles pred with
ethylcellulose, hydroxypropyl methylcellulose, dsan and
Poly(D,L-lactide-co-glycolide) as polymers. The bs& of release
profiles showed that the variations noted in tHease behavior of
nimesulide from various microparticulate formulasoare due to the
nature of used polymer. In addition, maximum regich in the
nimesulide release was observed with HPMC (floatragticles).
Thus HPMC miacroparticles may be preferably employfer
sustained release dosage form development
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|. INTRODUCTION

IMESULIDE, abbreviated as EC, is a nonsteroidal-ant

inflammatory drug. Sulfonanilide specie is presenits
chemical structure which endow it acidic propeftyM acts
as an excellent analgesic, antipyretic, and aflafinmatory
agent [1].Ethyl cellulose, abbreviated as EC, isdel
employed for the encapsulation of active pharmacaiut
ingredients due to its attractive properties ean-toxic, non-
irritating, biocompatible and non-biodegradabler foral
delivery of drugs. EC microparticles have also &gy to
absorb high pressure which exhibits its capabtiityprevent
fracture induction in its coating during
[2].Hydroxypropyl methylcellulose, abbreviated aPMC, is
an excellent polymer that is widely used for theedlepment
of floating formulations to sustain the releasedofigs for
prolonged time [3].

Poly(D,L-lactide-co-glycolide), abbreviated as PLGA a
biodegradable and biocompatible polymeric substarite
shows excellent characteristics as drug deliveryicés for
various drug molecules [4].Chitosan, abbreviate@€ahl, is a
natural biopolyaminosaccharine having the propeftst weak
base.
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tabletting

Its solubility in dilute agueous acidic solution&el 2%
acetic acid solution has been determined due tpribsence of
free amino group.

This amino group helps in the formation of bondsyeen
NIM and CTN which is responsible for its releasetcolling
characteristic [5].

Our previous research articles [1-5] present tlepgration
and in-vitro characterization of nimesulide (NIM)
microparticles using ethylcellulose (EC) [1,2], hyrlypropyl
methylcellulose (HPMC) [3], chitosan (CTN) [4] and
Poly(D,L-lactide-co-glycolide) (PLGA) [5] as polymse This
short review summarizes the comparison of disswiuti
behavior of NIM from the respective formulationsdescribed
below.

Il. EXPERIMENTAL

NIM-EC microparticles were also prepared via nohweat
addition coacervation technique by dissolving a ghed
amount of EC in toluene (50 mL) using magnetic retir
followed by the addition of NIM. To induce coacetiea by
precipitating EC from solution, non-solvent liqujzbraffin
(100 mL) was gradually added. Microparticles webdaomed
by filtration, washed thrice with-hexane (200 mL) and dried.
Three different microparticulate formulations M12Mnd M3
containing drug: polymer 1:1, 1:2 and 1:3 raticspectively
were prepared [1].

NIM-EC microparticles were prepared via thermal rafe
coacervation by dissolving a weighed amount of BEC i
cyclohexane (30 ml, heated at 70-80°C) stirredd@300 rpm
using magnetic stirrer followed by the dispersidrNdM. To
induce phase separation, polymer-drug mixture waaled
down resulting in the formation of microparticle3he
microparticles were washed thrice with n-hexane (@) and
dried. Three different microparticulate formulattom1, M2
and M3 containing drug: polymer 1:1, 1:2 and 1:3iora
respectively were prepared [2].

NIM-HPMC microparticles were prepared via non-solve
addition coacervation by dissolving a weighed anooh
HPMC in dichloromethane (20 ml) using magnetic ratir
followed by the addition of NIM. To induce coacetioa,
liquid paraffin (50 ml) was added gradually. Micesficles
were obtained by filtration, washed thrice witthexane (200
mL) and dried. Three different microparticulate nfimations
M1, M2 and M3 containing drug: polymer 1:1, 1:2 ah@®
ratio, respectively were prepared [3].
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NIM-PLGA microparticles were developed via non-swit/
addition coacervation by dissolving a weighed anthooh
PLGA in dichloromethane (12.5 ml) using magneticrest
followed by the addition of NIM. To induce coacetiva,
liquid paraffin (non-solvent, 12.5 ml) was addedhdyally.
Microparticles were obtained by filtration and dtieThree
different microparticulate formulations M1, M2 anil3
containing drug: polymer 1:1, 1:2 and 1:3 raticspectively
were prepared [3].

The release behavior of NIM from all formulationsasv
biphasic which meant an early swift release folldvimy the
sustained release of NIM. An early swift releasedssidered
due to the release of NIM molecules attached astinface of
microparticles or in its periphery. The sustainelase could
be due to the release of NIM present in the corethef
microparticles through the channels formed in toé/meric
matrix. All the formulations with 1:1 drug to polynshowed
a maximum early swift release which decreased \ilitd

NIM-CTN microparticles were fabricated via pH chang increase in polymer concentration, ultimately lesestly swift

coacervation by dissolving a weighed amount of G %
vlv aqueous acetic acid using magnetic stirreofedd by the
addition of NIM. To induce coacervation, polymerution
was added slowly into 2 M sodium hydroxide soluti@®»0
ml) resulting in the formation of microparticlesh@h, 3% w/v
aqueous glutaraldehyde solution was added to hatden
microparticles. Microparticles were obtained byrdition and
dried. Three different microparticulate formulattoM1, M2
and M3 containing drug: polymer 1:1, 1:2 and 1:3ota
respectively were prepared [3].

All the microparticulate formulations were analyzsuysic-
chemically. Dissolution testing was performed usib&P
dissolution apparatus Il and water as dissoluti@uliom (900
ml).

Then the dissolution data was analyzed using vanodel
dependent and independent approaches like zera, dict
order, Highuchi and Korsemeyer-Peppas models. Hhees
of tgge, Were also determined from zero order equation.
Results and discussion

It is noted from the results that the release d#lNiom all
microparticulate formulations is affected by thelypger
guantity. Comparison between the dissolution datzibited
that 60% of NIM release was achieved in 2.73, #:2, 2.14
and 3.30 h from EC (Non-solvent addition coaceorgti EC

(Thermal change coacervation), HPMC, PLGA and CTNThermal

microparticles having 1:1 drug to polymer ratio.n@marison
between the dissolution data exhibited that 60%No¥

release was achieved in 3.82, ----, 7.0, 5.0 aB8 B.from EC
(Non-solvent addition coacervation), EC (Thermalargpe
coacervation), HPMC, PLGA and CTN microparticlesihg

1:2 drug to polymer ratio. Comparison between tlssalution
data exhibited that 60% of NIM release was achignesi25, -
---, 12,2, 8.0 and 8.0 h from EC (Non-solvent addit
coacervation), EC (Thermal change coacervation)M8P
PLGA and CTN microparticles having 1:3 drug to podr
ratio. It is seen that there is a rapid releas®idfd from all

microparticles with 1:1 drug to polymer ratio aneverse
behavior is observed with 1:3 drug to polymer ratibich is

confirmed by theghy, values (Table 1). The reason for this .

rapid release could be due to the wall thinness
microparticles having 1:1 drug to polymer ratio @his not as
efficient in retarding NIM dissolution as micropiahts having
1:3 drug to polymer ratio. It can also be attriloute the quick
formation of high number of pores in hydrated padyim
matrix resulting in the swift release of NIM wheawl quantity
of polymer is used [1-4].
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release was seen with 1:3 drug to polymer. Baseaasly
swift release, formulations can be ranked as fatoivl > 1:2
>1:3.

It is evident from results that Higuchi model wassbfit to
the dissolution data in the basis of highest liitgar
Subsequently, the zero and first order models Wwess fit to
the release profiles. Higuchi model elaborates udiéfn
controlled drug release. Diffusion controlled dretease from
all these formulations is further ensured by thpliaption of
Korsmeyer-Peppas model to the dissolution dataalputating
the value of release exponenn).( It is observed that
anomalous mode (non-Fickian, a combination of tiffeigion
and erosion mechanism) of NIM release is followsd altl
microparticles except in case of NIM-PLGA that ochegase |
transport i.e. same as zero order release.

TABLE |
RELEASE PROFILES OF DEVELOPED FORMULATIONS
Microparticles Drug ts00e (D) Best — fit
Polymel ° mode
NIM-EC (Non- 1:1 2.73 Higuchi 0.52
solvent addition 1:2 3.82 Higuchi 0.49
coacervation)  1:3 6.25 Higuchi 0.49
NIM-EC 11 2.27 Higuchi 0.42
1:2 3.19 Higuchi 0.46
change . .
coacervatior 1:3 5.98 Higuchi 0.49
1:1 7.21 Higuchi 0.50
NIM-HPMC 1:2 10.10 Higuchi 0.50
1:3 12.20 Higuchi 0.7
11 2.14 Higuchi >90
NIM-PLGA 1:2 3.3¢ Higuchi >90
1:3 8.01 Higuchi >9(0
11 3.30 Higuchi 0.50
NIM-CTN 1:2 5.00 Higuchi 0.50
1:3 8.00 Higuchi 0.50
CONCLUSION

of This comparative analysis of previous studies amtes that
the variations noted in the release behavior oesimtide from
various microparticulate formulations are due te tature of
used polymer. In addition, maximum retardation ime t
nimesulide release was observed with HPMC (floating
particles). Thus HPMC miacroparticles may be padibr
employed for sustained release dosage form developm
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