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patible nanofiber scaffolds: brief report

Abstract Received: 04 May 2014  Accepted: 27 Dec. 2014 Available online: 09 Feb. 2015

Background: Hematopoietic stem cell transplantation (HSCT) is a therapeutic ap-
proach in treatment of hematologic malignancies and incompatibility of bone marrow.
Umbilical cord blood (UCB) known as an alternative for hematopoietic stem/ progeni-
tor cells (HPSC) for in allogenic transplantation. The main hindrance in application of
HPSC derived from umbilical cord blood is the low volume of collected samples. So,
ex vivo expansion of HPSCs is the useful approach to overcome this restriction. Syn-
thetic biomaterials such as nanofibers is used to produce synthetic niches. The aim of
this study was the ex vivo expansion of hematopoietic stem cells on biocompatible
nanofiber scaffolds.

Methods: This study was done at Tarbiat Modares University from November 2012 to
June 2013 and was a research study. Umbilical cord blood CD133" hematopoietic stem
cells were separated using MidiMacs (positive selection) system by means of mono-
colonal antibody (microbeads) CD133. Flow cytometry was used to assess the purity of
cells. Cell-culture was done on plate (2 Dimensional) and fibronectin conjougated poly-
ether sulfone nanofiber scaffold (3 Dimensional). Colony assay test was used to asses
the ability of colonization of cells.

Results: Cell count analysis revealed the expansion of hematopoietic stem cells in cell
culture plate (2D environment) and on nanofiber scaffold (3D environment) after 2
weeks. Expansion of cells in 2D environment was greater than 3D condition. Colony
assay test revealed that the colonization ability of cells decreased after 2 weeks, but this
decrease was lower in scaffold culture than plate culture.

Conclusion: This study demonstrated that umbilical cord blood CD133" hematopoietic
stem cells can expand on fibronectin conjugated polyether sulfone scaffold and we can

use this system for expanding of cells in vitro situation.

Keywords: Hematopoietic stem cells, nanofibers, polyether sulfone, umbilical cord
blood.
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