Pharmaceutical Sciences,2010, Vol. 16, No. 1, Page 57-68 57-68 1o,z 16 6,55 1389 ¢ 55,05 p5le

S PR 9 Gl Bol Bleess s Sl sas (5 00 b)) g O g s b
S e
s sl deme & sy e Gl (b e
Lolal e 0l S Ol S Gloys = rdlig ot 5 S pske o8l (Kb ol ¢ o g L3]Sl IS
200l 0l S OlS lass - il Sl 5 (S ke olS15 ¢ S gl Sl 5550 ¢ oS elesll 03,5 LS
B0l S Ol S s = il ot 5 S oo oSl (Kb 00Kl ¢ and g 05,8 sl
BB/I/1T ¢ o pdy 26 (8812113 5 il s

3

gt

Formulation and in vitro characterization of niosomes containing insulin and
aprotinin for oral administration
Talebi Bakhshayesh M.', Pardakhty A.”> and Sabet Jahromi M.J.?

'MSc. of Biochemistry, Department of Biochemistry, Faculty of Medicine, Kerman University of Medical Science,
Kerman,Kerman, Iran.

2Associate Professor, Pharmaceutics Research Center, School of Pharmacy, Kerman University of Medical Science, Kerman,
Kerman, Iran.

3 Assistant Professor, Department of Biochemistry, Faculty of Medicine, Kerman University of Medical Science, Kerman ,
Kerman, Iran.

Received: 3 May. 2009, Aceepted: 6 Feb. 2010

Obijectives: The delivery of protein pharmaceuticals to the systemie. circulation through oral administration is the goal of many
research groups. This route of administration is hindered by numerous barriers. New drug delivery systems such as vesicles can
overcome this barriers. Methods: Different niosomal formulations’composed of sorbitan monoesters (Spans®)/ polyoxyethylen
sorbitan esters (Tweens®)/cholesterol were prepared for encapsulation of insulin with or without aprotinin. In vitro
characterization of vesicles were carried out including size distribution analysis, microscopic observation, insulin release
measurement and SDS-gel electerophoresis. The protection of proteinragainst three enzymes was evaluated. Results: Span/Tween
80 did not form niosomes, but the other surfactant combinations formed stable niosomal suspensions. Insulin was protected from
proteolytic effects of enzymes efficiently (p<0.05). the mean volum diameter of prepared lipid vesicles was related directly to
hydrophilicity of surfactants indicated by hydrophilicic-lipophilic balance (HLB) of the used amphiphiles. The maximum
encapsulation of insulin 48.9+13.08, was seen in Span/Tween 60 formulations. The release profile of insulin was tow-phasic in
both simulated gastric and intestinal fluids¢ Aprotinin had no significant effect on the protection of insulin (p<0.05). Conclusion:
these results indicated that niosomes could be'developed as oral dosage forms for delivery of proteins such as insulin.
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