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Construction and Characterization of Epidermal Growth Factor-
Loaded Nanosystem for the skin topical application
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Abstract

Skin is the largest organ in the body that plays a role in the body's immunity, sensation,
and protection. Skin can age and damage for a variety of reasons, and there are several
ways to slow it down or prevent it. Different cosmetics are used for this purpose in
cosmetics. Human growth factors are one of the most effective uses for this purpose.
These factors have low absorption through the skin due to their high molecular weight.
With the help of nanoparticles, effective drug delivery systems can be designed to
increase the absorption and effectiveness of these growth factors. Liposomes are one of
the most widely used materials in the healthcare industry and have shown significant
benefits. Flexible liposomes that have a surface activator (Edge Activator) in their
structure can perform dermal drug delivery in large quantities and with good
biocompatibility. The human epidermal growth factor, which is used as an effective factor
in skin rejuvenation, was recombinantly expressed in E. coli and then purified by affinity
chromatography. Flexible liposomes were synthesized as growth factor nanocarriers by
the thin-layer extrusion method. The lipid composition used in this project was egg yolk
phosphatidylcholine (EPC) and tween 80 (TW80) with a ratio of 1:31 (EPC: TW80).
Synthesized particle size 130 nm, dispersion index less than 0.2, zeta potential -25 mV,
spherical morphology, trapping efficiency 72.12%, loading capacity 1.47%, controlled
release of the 7-day drug, and good stability in 10 days were reported for these particles.
Liposomal nanocarriers containing recombinant human epidermal growth factor were
evaluated for function on fibroblast cells and were completely filled in the scratch test
after 72 hours. In the MTT test, no toxicity was observed for liposomes in the studied
concentrations of liposomes, and liposomes containing growth factor showed a positive
effect on the effect of growth factor.
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