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Abstract: A major trend in medicine development today is thesign of suitable vehicles for controlled
release of drug in patients. Delivery vehiclestfm@rapeutics must be biocompatible and benign gbigmer
films have also been employed for colonic drugweli. High molecular weight Chitosan based micreses
were prepared in order to deliver mebendazole msdel drug specifically into the colon. Microsplekeere
prepared by an emulsion and crosslinking method. prepared microspheres are characterized by FSHERI,
and XRD, swelling studies investigated for contdlirelease of mebendazole as a model drug.if kigro
releases in pH 7.4 are reported. The results ef ghidy suggest that the microspheres could bentaltg
useful for colon drug delivery of mebendazole avere than 12 hours.
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Introduction

Chitosan is the generic name of a linear randonolgarer of 3-(1-4) linked —D-glucosamine whose molecular
structure comprises a linear backbone linked thmoglycosidic bonds. The basic amine groups of this
polysaccharide are protonated and thus positiiedyged in most physiological fluids. These charssties of
chitosan have attracted many scientists workinthé biomedical field, particularly drug delivéyAmong
many methods of modifying the original structurégpolymers, graft copolymerization is an easier hoeft
Enteric nematodes are among the most common arelywdistributed animal-parasites of humbrkhe most
common intestinal roundworms are those transmittedugh contact with the soil (for example Ascaris
lumbricoide$, several polysaccharides are being investigatedaasers for colon specific drug delivéfy
Mebendazole (MBZ), methyl-5-benzoyl benzimidazolea?Zbamate, a broad-spectrum antihelmintics drug of
the benzimidazole class, The present paper desciiieedevelopment and evaluation of colon targdted
delivery systems for mebendazole using high mobroukight chitosan as a carrier.
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Material and Experimental:

Mebendazole (98-101% purity), High molecular weighttosan poly(D-glucosamine) was purchased from
Sigma—Aldrich, Belgium; acryl amide was purchaseahf Qualigens Mumbai, India; while polyethylene
glycol 4000, hydrochloric acid, glutaradehyde, @catid and sodium hydroxide were purchased fronF8i2
Chemicals, India. All other chemicals used in thicgk were of analytical reagent grade.

Synthesis of polyethylene glycol grafted—acryl amit Polyethylene glycol 4000 was dissolved in watesat
-65°C and treated with acryl amide under nitrogen dasosphere followed by addition of trace quantity of
potassium persulfate under continuous stirringtatrgperature of 6%C for 5 h have been reported elsewhere

Drug loading: Approximately 2 g of the polymer blend obtainedwd was dissolved in 2 % acetic acid
containing 100mgof Mebendazole and was disperst#degiual quantities of light liquid paraffin stidat high
speed and the resulting water-oil emulsion wasilstad by addition of 1 % Tween 80 solution, haveeb
reported elsewhete

Result;

The FTIR spectra of plain PEG, PEG-grafted copolyarad hydrolyzed PEG-grafted copolymer, The broad
band appearing at 3495.09 trmorresponds to the associated —OH stretching tidimsaof the hydroxyl group
of the grafted copolymeiThe FTIR spectrum of plain chitosan showed twokpesround 836 and 1020 ¢m
corresponding to saccharin structure in the spet@tna spectrum of chitosan blend with acrylamidaftgd
with PEG hydrolyzed complex was observed at ard62B cni and corresponds to —NHyroup(Figure not
shown).

Swelling of microgels:The % equilibrium swelling for blend microspheffechitosan and PEG are higher than
plain chitosan microspheres, formulation of C-PHEGt® C-PEG-100, % equilibrium swelling increasear
245-258% in pH 7.4.

X-ray diffraction: Mebendazole showed characteristic intense peakBaatd 30° due to its crystalline nature.
However, these peaks were not seen in the drugtbathtrix complex, placebo microgels and drug-ldade
microgels which indicates that the encapsulated decame amorphous as indicated in figure 1.

Differential scanning calorimetry: Thermogram of the pure drug exhibited an endothepeak at 202C,
corresponding to its melting point, but this peakswabsent from the thermogram of the drug-loaded
microspheres which suggests that most of the dagywell dispersed within the matrix as shown infibere
2.Drug content and entrapment efficiency of diffégreoncentration. Mebendazole formulation are shimithe
Table 1.

Scanning electron micrographs (SEM):SEM indicates that the microspheres were fairlyesighl in shape
and that polymeric material surrounded the micresgh are shown in the figure 4. The type and blend
polymeric used in microsphere formulation did atterface properties.

Drug release:The release data for the various formulationsshoavn in Figure 4. In both the pH media release
was much faster in plain Chitosan microspheresirfstance, only 83% drug was released at 11.5 Cfor
grafted copolymer 50 in pH 7.4 media On subjectiregdrug release data to Higuchi model (Q = Kt¥griter

to asr%ertain the drug release mechanism, a lirdatianship was observed with a regression coefiicclose

to 1 (= 0.990).

Discussion:

Chitosan exhibits a pH-sensitive behavior as a wedbasic due to the large number of amino graup#s
chairf The ionization of the carboxylic groups resultsaimepulsive interaction between the PEG chains and
acrylic acid molecules at high pH. pH—dependentyssuggests that swelling ratio at pH 7.4 was highan
that of micro gels at pH 6. Increase in the amaafylutaraldehyde incorporated in the matrix lovaere
encapsulation efficiency. XRD and DSC results iathcthat there were no interactions between diutgnsan

and other ingredients used in preparing the midrexsgs. Thus, it suggests that the prepared miceosptould

be stable. Sustained drug release over a peria@ bfwas achieved by cross linking chitosan with riflease
data fitting well to the Higuchi modelt suggests that the drug released by diffusion haesm. The
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carboxylic groups of chitosan become graduallyzediat pH 7.4Thus, the collapsed polymeric matrix played
an important role in hindering drug diffusion, effigely contributing to sustained release at pH 7.4

Table 1: Encapsulation efficiency and equilibrium swelloigMebendazole formulation.

Formulation (%) Swelling

code Drug Encapsulation Particle pH 7.4
loading (%) efficiency (%)* size (um)

C-50 50 76.42+0.2 56 +0.2 185

C-100 100 79.02+0.8 76.3+£0.5 190

C-PEG-50 50 83.96+0.4 89.9+0.4 245

C-PEG-100 100 85.06+0.1 103+0.4 258

C-grafted copolymer 50 50 87.03+£0.3 105+0.2 265

C-grafted copolymer 100 100 89.28+0.5 113+0.2 270

C-grafted copolymer 50 50 91.04+0.2 119+0.5 273

(hydrolyzed)

C-grafted copolymer-100 100 93.01+0.9 124+0.1 283

(hydrolyzed)

C-grafted copolymer-100 100 90.4+0.5 122+0.1 294

(hydrolyzed)(2.5GA)

C-grafted copolymer-100 100 85.9+0.2 114+0.1 292

(hydrolyzed)¢(5.0G A)

C-grafted copolymer-100 100 78.9+0.2 104+0.11 289

(hydrolyzed)-(7.5GA)

SD = standard deviation; *mean = SD (n = 3); GAlataraldehyde crosslinked; C = chitosan.
Drug concentration used was 50 mg and 100 mg in fmlmulation
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Figure
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4: Percentage cumulative release of drug

The hydrophilic nature of polyacrylamide-modifieB® has been successfully utilized to develop clioksd
chitosan microspheres The resulting pH-sensititerpenetrating network of the microsphere matrotitated
sustained release of Mebendazole . Further wockjdimgin vivo evaluation, is however, required to ascertain
the suitability of the procedure used on a largdesc
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