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Investigation of Differentiated Embryonic Stem Cells Growth on
Optimized Porous Polymeric Bed with Fuzzy System

Saleheh Shahmoradi', Fatemeh Yazdian™, Amin Janghorbani?, Leila Satarian®, Farnaz Behroozi®,
Fatemeh Tabandeh*, Bibi Fatemeh Haghirosadat®

Introduction: Age-related macular degeneration (AMD) is one of the retina diseases in which retinal
pigment epithelium cells are degraded and lead to blindness. Available treatments only slow down the
progression of it. In this study, human embryonic stem cells (hESCs) differentiated into retinal pigment
epithelium cells were cultured on a polycaprolactone scaffold.

Methods: The optimization of the diameter of the produced scaffolds by electrospinning method was done
using the fuzzy method for the first time. To improve cell adhesion and proliferation, related parameters to
alkaline hydrolysis method were optimized and hydrophaobic surface of scaffold was modified. After in vitro
analysis, cells were cultured on different groups of scaffolds. In vivo analyses were done and cells culture on
scaffolds observed.

Results: The optimal parameters for the scaffold based on the fuzzy model were 18.1 kV for voltage, 0.07 g
/ ml for solution concentration and 115 nm for scaffold diameter, respectively. The immersion time of the
scaffold in alkaline solution and concentration of solution were measured 97 min and 3.7 M, respectively.
The treated scaffold had a higher degradation rate and water adsorption. MTT-Assay results showed that
scaffolds with modified surfaces had a higher amount of cell viability and proliferation after 7 days. SEM
image results confirmed this finding after almost two months. Additionally, the results of ICC test showed
that after passing this time, cells kept their RPE and epithelium.

Conclusion: Based on the results, the hydrolyzed scaffold is a suitable substrate for cell proliferation and can
be a good option for AMD treatment.
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Citation: Shahmoradi S, Yazdian F, Janghorbani A, Satarian L, Behroozi F, Tabandeh F, Haghirosadat B.B.F.
Investigation of Differentiated Embryonic Stem Cells Growth on Optimized Porous Polymeric Bed with Fuzzy
System. J Shahid Sadoughi Uni Med Sci 2021; 29(9): 4106-22.

'Department of Life Science Engineering, Faculty of New Sciences and Technologies, University of Tehran, Tehran, Iran.
2Department of Biotechnology, Faculty of New Sciences and Technologies, Semnan University, Semnan, Iran.

3Department of Stem Cells and Developmental Biology, Cell Science Research Center, Royan Institute for Stem Cell Biology and
Technology, ACECR, Tehran, Iran.

“Department of Industrial Biotechnology and Environment, National Research Institute of Genetic Engineering and Biotechnology,
Tehran, Iran.

®Nanobiotechnology, Department of Nanobiotechnology, Shahid Sadoughi University of Medical Sciences, Yazd, Iran
*Corresponding Author: Tell: 09128267686, email: yazdian@ut.ac.ir

Journal of Shahid Sadoughi University of Medical Sciences Vol 29 | NO 9 | Dec 2021


mailto:yazdian@ut.ac.ir
http://dx.doi.org/10.18502/ssu.v29i9.7911
https://jssu.ssu.ac.ir/article-1-5189-fa.html
http://www.tcpdf.org

