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Aloe vera incorporated biomimetic nanofibrous scaffold:
a regenerative approach for skin tissue engineering
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Abstract Aloe vera (AV) is one of the medicinal herbs

with a well-established spectrum of wound healing, anti-

microbial and anti-inflammatory property. AV-mediated

therapeutics present significant tissue regenerative activity

by modulating the inflammatory and proliferative phases of

wound healing. The purpose of the present work was to

combine the biological properties of AV and the advanta-

ges of electrospun meshes to prepare a potent transdermal

biomaterial. The polycaprolactone (PCL) containing 5 and

10 wt % of lyophilized powder of AV was studied for

electrospinning into nanoscale fiber mats and compared

with PCL/Collagen blend for dermal substitutes. SEM

revealed the average diameters of PCL, PCL-AV 5 %,

PCL-AV 10 % and PCL/Collagen nanofiber scaffolds in

the range of 519 ± 28, 264 ± 46, 215 ± 63 and

249 ± 52 nm, respectively. PCL-AV 10 % nanofiber

scaffolds showed finer fiber morphology with improved

hydrophilic properties and higher tensile strength of

6.28 MPa with a Young’s modulus of 16.11 MPa desirable

for skin tissue engineering. The nanofibers were then used

to investigate differences in biological responses in terms

of proliferation and cell morphology of mice dermal

fibroblasts. It was found that PCL-AV 10 % nanofibrous

matrix favored cell proliferation compared to other scaf-

folds which almost increased linearly by (p B 0.01)

17.79 % and (p B 0.01) 21.28 % compared to PCL on

sixth and ninth day. CMFDA dye expression, secretion of

collagen and F-actin expression were significantly

increased in PCL-AV 10 % scaffolds compared to other

nanofibrous scaffolds. The obtained results proved that the

PCL-AV 10 % nanofibrous scaffold is a potential bioma-

terial for skin tissue regeneration.
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Introduction

Skin is the outer covering of the body and it is the largest

organ of the integumentary system, guards the underlying

muscles, bones, ligaments and internal organs. Wound or

injury to skin can be due to burn, accidental trauma or

chronic ulcerations (venous stasis, diabetic wounds and

pressure ulcers) [1]. Wound healing is a complex and

dynamic process comprising four distinct phases namely

hemostasis, inflammation, proliferation and remodeling,

requiring cellular and biochemical interaction of various

cells such as keratinocytes, fibroblasts and endothelial cells

of which fibroblast cells play vital role in initiating angi-

ogenesis, epithelialization and collagen formation [2–4].

The ability of the skin to regenerate itself following minor

epidermal injury is remarkable; however, during bacterial

infection or when the injury is severe, such as loss of

epidermis and dermis in full-thickness skin wounds, the

damaged skin cannot initiate the healing process leading to

life threatening complications. Use of antiseptics and

antibiotics can only prevent or treat infections but fails to
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