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The aim of this study was to evaluate the effect of polymers to be used as adhesive polymer to
porcine small intestine and controlling the release of morphine sustained release tablet for 24 hr. The
polymers were hydroxypropyl methylcellulose (HPMC), sodium alginate, tragacanth, chitosan,
veegum, sodium carboxymeylcellulose, ethycellulose and carbopol 940. A total tablet weight of 200
mg of 30 mg morphine sulfate as active drug was compressed by direct compression method using
hydraulic controlled press. Avicel PH102 and Starch 1500 were the direct compressible diluents. The
hydraulic press set at the pressure of 2Okgf/cm2 was used for tablet compression. Fifteen formulations
were prepared and evaluated, such as hardness of the tablets, adhesion properties to porcine small
intestine tested with texture analyzer, dissolution rate and drug content uniformity. It was found that
HPMC showed the best results in adhesion to the small intestine. In addition it prolonged the drug
release for up to 24 hr depending on the polymer concentration. Other polymers which showed
comparable results were sodium alginate and tragacanth, whereas those of chitosan, sodium
carboxymeylcellulose, ethycellulose and carbopol gave poor results. It is interesting that the
combination of HPMC and carbopol 940 demonstrated very promising results to give good adhesion

to animal intestine and demonstrated a better controlling of drug release.
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Morphine sulphate (%’a’&]’m ﬂ’mmum\l'ﬁ/mqmwam NITNTNANG1TULE), Hydroxypropy!
methylcellulose (HPMC E4M), Chitosan (Low (80 kDa) and High molecular weight (400 kDa), Carbopol
940, Sodium alginate, Sodium carboxymethylcellulose, Tragacanth, Veegum, Microcrystalline cellulose
pH 102 (AMC Corperation Ltd, Thailand), Starch 1500 (Rama Production, Co, Ltd), Eratab (Erawan

pharmaceutical Research and Laboratory Co, Bangkok, Thailand), Lactose powder (Praporn Darsuit

Ltd), Magnesium stearate



Dissolution test apparatus (Pharma test, Type PWT S111), Single punch tabletting machine,
Hydraulic press, HPLC Pump (Perkin Elmer, model 200, US instrument division, Norwalk, USA),
Injector with 20 LI loop (Rheodyne, model 7125i, California, USA), 4.6X250 mm C,, reversed-phase
column (Zorbax, 5-1um, Agilent technology), - UV-visible detector (Perkin Elmer), Integrator (Perkin
Elmer, model 1022, US instrument division, Norwalk, USA), pH meter (Mettler, Teledo), Hot air oven

(WTBBinder, Type FE240, Germany), Venkel Hardness tester
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Mucoadhesive and drug release study
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Mucoadhesive property study using texture analysis
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