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Abstract:

Type |l diabetes mellitus (T2DM) is a chronic multifaceted metabolic condition whose del-
eterious effect requires urgent alternative therapeutic intervention capable of overcoming
conventional oral treatment side effects. This study presents the development of a uniquely
formulated Diosgenin- embedded oil-in-water (O/W) nanoemulsion (DGNe) and its trans-
dermal antidiabetic evaluation. A rat model of T2DM was developed using male Wistar rats
while DGNe was used in the transdermal treatment of infected rats. The low-energy phase
inversion composition method was employed in the DGNe formulation. The effect of STZ and
DGNe on rats were evaluated. Routine histopathological examination of the skin, pancreatic
tissues, liver, heart and kidney including immunohistochemical expression of insulin receptor
and sodium-glucose transporter (SGLT2) were studied. The characteristic surface morpholo-
gy of DGNe was determined using SEM and FESEM. The functional stability of the formulated
DGNe was characterized using FTIR and DLS techniques. An almost spherical nanoemulsion
matrix of the dispersed diosgenin was revealed and the DLS analysis indicated particles with
size ranging from 92 — 265 nm with a PDI between 0.01 - 0.40. In-vitro drug release studies
indicated a slow, continuous and sustained release of drug from 0.5 to 15 h period while signs
of skin irritation from DGNe were negligible. Microscopic histopathological reports showed
alterations in the physical architecture of examined tissues of diabetic rats. Elevated blood
glucose concentration and HbAlc level in STZ-induced rats were significantly reduced in
DGNe-treated rats. This study showed the potential of nanoemulsion as an efficient drug
reservoir and vehicle, capable of promoting the transdermal delivery of a phytodrug towards
treating T2DM.
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