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ABSTRACT 

The aim of the present investigation was to formulate and evaluate topical calcineurin inhibitor loaded transfersomal drug delivery for vitiligo 
using rota evaporator followed by thin film method. Tacrolimus can restore the melanocytes if given in transfersomal gel. Fourier transform 
infrared spectroscopy (FTIR) had employed to study drug-excipients incompatibility. Analytical method was performed using UV 
spectrophotometer. Topical calcineurin inhibitor loaded transfersomal gel was evaluated for particle size, zeta potential, percent drug 
entrapment, surface morphology, in-vitro drug release study, in vitro permeability study and stability study. Optimization of process parameter 

was done by 32 
full factorial Design Expert software. Topical calcineurin inhibitor was successfully prepared with drug:lipid(1:10), 

lipid:surfactant(9:1), water as hydration medium, chloroform:methanol(9:1) as solvent, HPMCK100 as mucoadhesive agent and extract of 
catechu powder to provide colour on skin. Optimization study of process parameter shows that batch prepared with hydration time 55 
min,evaporation time 15 min, hydration temperature is 50°C and temperature to form thin film is 60°C as optimum condition for rota evaporator. 
Particle size, zeta potential, percent drug entrapment were found to be 155.5 nm, -49 mV, 80% respectively for optimized batch. 
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INTRODUCTION  

Vitiligo is an autoimmune disorder observing with 
progressive loss of skin pigmentation.  Vitiligo is a cutaneous 
disease in which the melanocytes are damaged in discrete 
patches, resulting in lightened areas of variable size and 
location distributed throughout the skin of the body. 
Melanocytes are cells located in the stratum basale (bottom 
layer) of the skin's epidermis. The lightened lesions of the 
skin are immune-compromised and generally have greater 
susceptibility to the injurious effects of the sun, premature 
aging and possible cancer of the skin. The disease strikes 
about 1% of the world population, generally during 
adolescent years. The progressive loss of melanocytes from 
depigmenting vitiligo skin is accompanied by cellular 
infiltrates containing T lymphocytes. Infiltrating cytotoxic T 
cells with elevated similarity T cell receptors have likely 
escaped clonal removal in the thymus, allowing such T cells 
to enter the flow It is thought that through the appearance of 
cutaneous lymphocyte antigen, these T cells home to the 
skin where they express type 1cytokine profiles and 
mediate melanocyte apoptosis via the perforin pathway. As 
this state affects the skin and is readily visible to the public 
eye, there are many psychological and social trouble that can 

result1,2. 

Tacrolimus is first new topical drug for the treatment of 
moderate to severe vitiligo since the advent of topical 
corticosteroids. The mechanism of action of tacrolimus in 
vitiligo is not known. It has been demonstrated that 
tacrolimus inhibit T-limphocytes activation by first binding 
to an intracellular protein, FKBP-12. Tacrolimus is found to 
be effective in skin treating vitiligo with main side effect 
burning and irritant on skin. 

Transfersomes are ultra-deformable vesicles, elastic in 
nature, which can squeeze itself through a pore which is 
many times smaller than its size due to its elasticity. 
Transfersome have been reported to enhance the 
transdermal delivery of drugs, when applied onto the skin 
non- occlusively biocompatible, biodegradable, posses high 
entrapment efficiency, act as depot so releasing their 
contents slowly and gradually, ability to deform and pass 
through narrow constriction, can be used for systemic as 
well as topical drug delivery. Apart from their benefits, 
transfersomes are associated with some drawbacks such as: 
chemical instability, expensive to formulate and purity of 
natural phospholipids. 
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