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Abstract

Introduction: Type 1 diabetes is commonly associated with sudden clinical symptoms
of insulin deficiency and the need for injectable insulin throughout life. Also, researches
show that the prevalence of type 1 diabetes has increased over the past decades and for a
long time subcutaneous injection has been the only way to provide insulin for diabetic
patients. In the following, studies have been conducted on other methods of systemic
administration of insulin such as skin, oral, inhaled, etc. However, each of these routes
faced problems such as low absorption, lack of proper carrier and variable
bioavailability. In this study, we investigated on development of suitable formulations
for ocular drug delivery using carriers based on non-ionic surfactants (niosome). Since
the particle size of niosomes is of great importance in ocular formulations, a
mathematical model was prepared to prepare the formulations based on particle size and
was used to make the best formulations.

Methods: After designing the experiment by Design of Expert software, non-ionic
surfactants from Span® family and its polyoxyethylene derivatives (Tween®) and
cholesterol were used in different molar ratios to prepare niosomes assisted by thin film
hydration method. After making niosomes, the quality of niosome formation was
investigated using light microscopy. Also, particle size distribution was investigated by
Malvorn's device with laser light scattering technique one day, one week, one month

and seven months after construction and storage at 4-A 00. 0000, O mathematical model

was designed based on experimental design software and according to its results, the
best formulation was selected. The percentage of entrapped drug was calculated after
seperation of free drugs from drugs entrapped in neosome structure by centrifuging at
V¢+++ 000 000 O00OOOOOOOOOO OO0 0OO0OO0 0000000000000 0000 000000000000000
methods. The release rate was assessed using Franz diffusion cell

Results: formulations with Cholesterol range between 40% and 50% had the best
particle size stability and have been observed little changes in their particle size
diagrams during 7 months. According to the model that has been approved with final
tests. Cholesterol percentage, insulin concentration and sonication time had a significant
role in particle size of niosomes.

Conclusion: According to the studies and by investigation of particle size stability and
release data, the prepared niomal insulin formulations have theoretically been able to be

used as a suitable ocular formulation.



Keywords: Niosome, Insulin, Diabetes, Experimental Design
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