
Pogr 
 

 
The Final Oral Examination  
for the Degree of 
 
DOCTOR OF PHILOSOPHY 
(Department of Mechanical Engineering) 
 
Nima Khadem Mohtaram 
 
2008 Iran Polymer and Petrochemical Institute   MSc. 
2006 Tehran Polytechnic                                                    BSc. 
 

“Development of Multiscale Electrospun  
Scaffolds for Promoting Neural Differentiation of  

Induced Pluripotent Stem Cells” 
 

Tuesday, December, 2, 2014  
3:00 PM 

Engineering Office Wing, Room 106 
(IESVic Design Room, located inside EOW-108) 

 
Supervisory Committee: 

Dr. Stephanie Willerth 
Department of Mechanical Engineering, UVic (Supervisor) 

Dr. Martin Byung-Guk Jun 
Department of Mechanical Engineering, UVic (Member) 

Dr. Bob Chow 
Department of Biology, UVic (Outside Member) 

Dr. Alex Brolo 
Department of Chemistry, UVic (Outside Member) 

 
External Examiner: 

Dr. Rizhi Wang, Department of Material Engineering, UBC 
 

Chair of Oral Examination: 
Dr. E. Paul Zehr 

School of Exercise Science, Physical and Health Education, UVic 

   
      PROGRAMME  
 
 
 



Abstract 
 
Electrospun biomaterial scaffolds can be engineered to support 
the neural differentiation of induced pluripotent stem cells. As 
electrospinning produces scaffolds consisting of nano or 
microfibers, these topographical features can be used as cue to 
direct stem cell differentiation. These nano and microscale 
scaffolds can also be used to deliver chemical cues, such as small 
molecules and growth factors, to direct the differentiation of 
induced pluripotent stem cells into neural phenotypes. Induced 
pluripotent stem cells can become any cell type found in the body, 
making them a powerful tool for engineering tissues. Therefore, a 
combination of an engineered biomaterial scaffold with induced 
pluripotent stem cells is a promising approach for neural tissue 
engineering applications. As detailed in this thesis, electrospun 
scaffolds support the neuronal differentiation of induced 
pluripotent stem cells through delivering the appropriate chemical 
cues and also presenting physical cues, specifically topography to 
enhance neuronal regeneration.  
 
This thesis seeks to evaluate the following topics: multifunctional 
electrospun scaffolds for promoting neuronal differentiation of 
induced pluripotent stem cells, neuronal differentiation of human 
induced pluripotent stem cells seeded on electrospun scaffolds 
with varied topographies, and controlled release of glial cell-
derived neurotrophic factor from random and aligned electrospun 
nanofibers. 
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