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ABSTRACT:

Objective: The aim of this study is to formulate microspondelarithromycin capsule

dosage form and evaluate the release profile inpemimg with marketed clarithromycin
(Clamycin)

Methods: clarithromycin microsponge was prepared by quasHsion solvent diffusion
method by using polymers Eudragite RL100 in orgasatution as internal phase and
aqueous solution of polyvinyl alcohol as externbage. The compatibility of the drug
with formulated components was established by [eoufransform Infra-Red (FTIR)
spectroscopy. The prepared microsponge powder wakliaged for angle of repose,
Carr's Index ,particle size, floating time prodantiyield, drug loading efficiency of
microsponges and release profile in comparison mihketed drug.

Results: Formulation F4 with a ratio 8:1 drug to polymer,daf.25% polyvinyl

pyrrolodine solution was the best formulation shayvihe highest degree of sustained

release that was 79.59% at the end of 12 hours avifloating time capsule 12 hr.
Eudragit RL 100 could control drug release in stdma
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1.INTRODUCTION:

Clarithromycin (CLR) is a macrolide antibiotictvia broad spectrum of activity. It is
be given for treatment of respiratory tract infen8 and skin and soft tissue infections.
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CLR may be given to eradicalte pylori for treatment regimens of peptic ulcer diseases.
[1] CLR is rapidly absorbed from the gastrointestitract and undergoes first pass
metabolism. The bioavailability of the drug is ab66%. It is be given in a dose of 250
mg or 500 mg as tablets or suspension dosage fdrhesterminal half-life of CLR is
reportedly about 3-4 hours. Thus, CLR has all thguisites of gastro retentive drug
delivery system. [2]
Eudragit polymers have an ability to resist thedamnvironment of stomach and retain
there for prolonged period. [3]

Hence, an attempt was be made to develop floaticgos- pong of CLR using eudragit
polymers with an aim to retain the microspongethenstomach for prolonged period.

Microsponges are highly cross linked patented, y&rgolymeric microspheres that
acquire the flexibility to entrap a wide variety aftive ingredients that are mostly used
for prolonged topical administration and recently éral administration. They are tiny,
sponge like spherical particles that consist ofyaiaad of interconnecting voids within a
non-collapsible structure with a large porous stegfaMoreover, they enhance stability,
reduce side effects and modify drug release. [4]

2.MATERIALS AND METHODS

Materials:

Clarithromycin (gifted by Samarra Drug Industri€dD(), Iraq), Evonik Degussa Ltd.,
India provided Eudragit RL 100 as gift sampl@lamycin ® provided by julphar
company, All other chemicals used were of analyicade.

Methods

Clarithromycin floating microsponges were prepdgdjuasi- emulsion solvent
diffusion method. The internal phase was eudra§itlRO dissolved in 10 ml mixture of
dichloromethane and ethanol (1:1) at room tempegailnis was, followed by addition
of drug with sonication for 15min. The internal phavas then poured into polyvinyl
alcohol (PVA) solution in water, the external phasth stirring, and the microsponges
then washed and filtered, then dried at 40°C fohdars.

The composition of the prepared formulations amshin table (1).

Tablel: Composition of all the formulations (BatchF1 — Batch F7)

Formulation Drug: polymer ethanol:dichloro- PVA (%w/v) Water(ml)
cod ratio methane volume
F1 1:1 10 0.25 200
F2 2:1 10 0.25 200
F3 4:1 10 0.25 200
F4 8:1 10 0.25 200
F5 12:1 10 0.25 200
F6 2:1 10 0.5 200
F7 2:1 10 0.75 200
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Microsponge Characterization:

Particle size analysis.

The patrticle size and size distribution of the prep microsponges were determined by
using optical microscopy method .approximately 2803 microsponge were counted for
particle size using a calibrated optical microsc@mpus Pvt. Ltd., India) .[5]

Drug-excipients compatibility studies

Fourier transform infrared (FTIR) spectroscopic

Drug-excipient interaction is one of the most intpat compatibility studies, FTIR study

used for this purpose on samples of pure claritgoomand the blend powder of selected
formula. Spectra obtained by using (Shimadzu 83ipan) according to KBr disk

method. About 2-3 mg sample were mixed with dri&d grade potassium bromide

powder and the spectra were in between the wavdeurange of 4000-400 e¢m

Production yield and loading efficiency

Asample of microsponge which equivalent to 100 mgIoR was dissolve in 100 ml of
0.1 N HCL. The absorbance was measured spectrapetiolly at 275 nm. Then
Percentage yield can calculated using the equétioas following :

Production yield (PY) = (Final obtained mass of mgponge / initial mass of polymer
and drug) x 100. --------- eg. (1)

The drug loading efficiency of the microsponge bancomputed using equation (2) as
following:

Loading Efficiency (LE %) = (Actual drug contentheoretical drug content) x 100 ---

eq. (2). [6]

Determination the flowability of powder
A. Bulk density and tapped density.

Both loose bulk density (LBD) and Tapped bulk signwere determined. Powder of
microsponge was taken in a 10ml measuring cyliraeher initial volume was write and
tapped at height of 2.5cm at 2-second intervald ot further change in volume was
noted after tapping.

LBD and TBD calculated using the following formula.

LBD = Weight of the powder/volume of the packing

TBD= Weight of the powder/Tapped volume of the pagk[7]

B. Determination of carr's index:

The compressibility index of the powder determibgdhe Carr's Compressibility index
as shown in equation (3)

Carr’'s index (%) = (TBD-LBD) x100/TBD. --------- ed3). [8]

C. Determination of the angle of repose

Angle of repose was measured for the microspgmgeder, to observe the flow
properties of powders. The Funnel method was udedpowder was allowed to pass
freely through a funnel and poured onto a horiabptane, fixed base diameter, free of
vibration petri dish to form a cone. The funnelditiwas maintained at approximately 2-
4 cm from the tip of the powder pile in order tonimize the impact of the falling powder
on the tip of the cone.
The tan of angle of repos®)(was calculated after measuring the height (Hhefcone
of the powder utilizing equation no. (4):
Tan© = h/r ... equation (4)
The accepted limit of good flow properties is (AD-39]
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Optimization of formulation parameters and procesdactors:

The effect of drug: polymer ratio, concentratioinemulsifying agent and volume of
solvent was determined and show effect on parsite, production yield and drug
loading efficiency
In vitro buoyancy study:

Buoyancy test was determined by using USP typ@plaeatus at 50 rpm maintained at
37+0.5°C. The capsules were be placed in 900 ndgataining 0.1N HCI as dissolution
medium. The time required the capsule to rise ¢ostirface and float was determined as
floating lag time, while the time during which tleapsules remained buoyant was the
floating time. [10]

In vitro dissolution studies.

The release rate of CLR from floating microsporgg@sules (n=3) was determined
using USP dissolution test apparatus Type |l (padakthod). The dissolution test was
carried out by using 900 ml of 0.1NHCI at 50 rpnheTtemperature of the medium
maintained at 37+£0.5°C and the study carried outlfbhrs. Samples of 5 ml were be
withdrawn at an interval of every hour; the withadrasamples were replaced with fresh
dissolution medium. The samples filtered through aiifiran filter paper, and then
analyzed spectrophotometrically at 275 nm. [11]

3. RESULTS AND DISCUSSION:

Evaluation of clarithromycin microsponge formulation:

The clarithromycin floating microsponge was pneqal by quasi-emulsion solvent
diffusion method. This method found to be very eagproducible, rapid and avoid
solvent toxicity. [12]

The microsponges found to be uniform in siParticle size of prepared microsponges
was in the range of 78.3 + 12.5 um to 39.4 £+ 12.Fjiable 3 the sizes of microsponges
affect the encapsulation efficiency and the releate of the drug. It observed that as the
ratio of drug to polymer was increased, the partgize decreased. This could probably
be due to the fact that in high drug to polymeiorahe amount of polymer available per
microsponge was comparatively less. Probably i kligig-polymer ratios, less polymer
amounts surround the drug were obtained which eethe thickness of polymer wall and
microsponges with smaller size. [13]

The effect of concentration of PVA on size of rogponges was studies for optimized
formulation. The selected concentration of PVA We25% (F2) since 0.5 % of PVA
(F6) the particle size increased from 60.3 £ 1th8to77 + 12.5um. Further increasing
the concentration to 0.75 % of PVA (F7) the pagtisize increased to 83.3% jiB.

The dispersion of the solution of the drug and pway into droplets affected by the
concentration of PVA in the external phase. Whendbncentration of PVA increased,
the size of microsponges increased which may béaievgul to be due to the increased
viscosity wherein larger emulsion droplets formesuiting in larger microsponges.[14]

Fourier transform infrared (FTIR)

Fourier transform infrared (FTIR) spectral studysvdmne to find out the chemical
stability or interaction of the excipients. In FT#udies, the prominent peaks in the FTIR
spectrum of pure drug CLR (figurel) at 1730.180e€=0 stretching vibration in a
lactone ring, characteristic peaks of C=0 strefgibration from ketone group in a
lactone ring at 1691.03 cm-1 , 3468.85 for TertiaNystretching, which are the same as
the reported one. Hence, it can be concluded hieat twas no interaction between drug
and excipients, since similar peaks of specificfiomal groups were be obtained as
shown in figure (2). [1
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Fig. 1: FTIR spectrum of pure clarithromycin
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Fig. 2: FTIR spectrum of clarithromycin microsponge

Production yield:

The production yield of the prepared microsporgfedarithromycin was in the range of
(53 % to 90.1 %). The loss of product may be dutaé¢ formation of some agglomerates
and polymer adherence to the container becauseadus nature of slurry.[16]

Drug loading efficiency:

Drug content in different formulations estimated Uy spectrophotometric method.
Loading of the drug depends on the successful miaeassociation of the drug with the
polymers. The drug loading efficiency of the miggosges found in the range of (37% to
91.1 %). The best drug encapsulation efficiencyébfor the formulation F4 and F5 with
the drug polymer ratio of 8:1 and 12:1 respectivily|]
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Table 2: production yield, particle size and drug dading efficiency of
Prepared micros pong.

Formulation code Production Yield Particle sizefm)  Drug loading
(%) efficiency (%)

F1 53 78.3 37

F2 68.5 69 64.2

F3 74 58 73.4

F4 88.2 50.2 90.3

F5 90.1 39.4 91.1

Determination of the angle of repose:

The results of angle of repose were shown in té@)lethe angle of repose were ranged
between 25.10 +1.12 to 24.10 + 2.12, which indsaeod flow properties of powder.
[18]

Determination of carr's index:

The result of the carr’'s index are show in tablg if8 indicted that the carr’s index of all

the formulation were less than 20 from (14.347 &0t@ 12.90+0.12 ) which indicate

good flow properties and good compressibility.[19]

In vitro buoyancy study:

The in vitro floating test showed that the floatitag time observed in case of all

formulation was zero. After placing of the CLR cales in 0.1N HCI acid, the capsules
did not reach even in the bulk of the floating nuediand they showed to remain at the
surface. The capsules also showed a total floaimg greater than 12 hours. These
results exhibited satisfactory floatable abilitychase of their low density and internal
voids. [20]

Table 3: Bulk density, tapped density, angle of repse andcarr’'s index % of
batches (f1-5).

Formlua Bulk density Tapped Angle of Carr’'s index Flow
no. density repose % character

FI 0.462+0.006 0.528 £0.008 24.02+ 1.72 14.347+0.25 Good
F2 0.472+0.0065 0.571+0.0102 25.34+1.15 12.32+0.99 Good
F3 0.512+0.007 0.527+0.0144 26.60+2.02 13.723%0.13 Good
F4 0.463+0.0113 0.583+0.0109 24.64+1.15 12.32+0.87 Good
F5 0.430+0.0061 0.517+0.0086 24.10+2.12 12.90+2.12 Good

In-vitro drug release studies:

In-vitro drug release studies were carried ioud.1N HCI for 12 hours. The release
profiles obtained for the formulation (F4, F5 andrketed clarithromycin) shown in
Figure (3). It was observed that the drug releaseeases with increase in drug polymer
ratio. This may be due to the fact the polymer eotr@ation was be kept constant for each
formulation while the concentration of drug molexilas increasing which results in
reduced thickness of polymer coat surrounding mpendicles.

The in-vitro performance of CLR floating microspengF5) showed prolonged and

controlled release of CLR in predictable manneth@spolymer concentration increases
the drug release from the floating microsponge etes®s. This may be explained to be
due to the less water permeability of eudragit RLA@d increase in polymer thickness
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will increase in diffusion and erosion pathwaylso it observed thathere was

insignificant differences between marketed CLR (Glein °) release and the other two
formulas P<0.05) [21]
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Fig. 3: The dissolution profile of formulas (F4F5 and marketed drug
(Clamycirf))at 37°C + 0.5°C in 0.1N HCI.

CONCLUSION:

Floating microsponges of clarithromycin succesgfptepared by quasi-emulsion solvent
diffusion method using eudragit RL100. As the dtagholymer ratio was increased, the
percentage yield of clarithromycin floating microsgge was also increased. The average
particle size of clarithromycin floating microsp@nfgas decreased with an increase in its
drug to polymer ratiBuoyancy time more than 12 hr. Microsponge comgireudragit
RL100 in the ratio of 8:1 show high drug loadingaéncy with particle size 50.2m. In-
vitro release studies showed that microspongesacong eudragit RL100 in formulation
F4 showed a good degree of sustained release.eApdlymer, concentration increases
the amount of drug-released decreases.
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