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Hypothesis - Aligned fiber scaffolds may guide 
neuronal outgrowth in a directed manner.  

Motivation – Over 11,000 SCI/year 
with loss of function and life-long 
disability 

Strategies for repair 
Remove inhibitory scar tissue. 
A growth permissive bridge (across scar) 
Increase intrinsic growth capacity (stem 
cells) 
Combined strategies may be necessary 

Approach – Electrospin PLLA fibers onto 
rotating collection stages for in vitro studies, 
then implantable conduits for in vivo studies. 

  - 

VV

RotaFng	
  	
  
electrode	
  
(ground)	
  

High	
  
Voltage	
  
~	
  12KV	
  

Polymer	
  
via	
  
syringe	
  	
  
electrode	
  

Electrospinning set-up 

	
  SEM	
  of	
  aligned	
  PLLA	
  
fibers	
  



Acknowledgements:	
  
Han	
  Bing	
  Wan.	
  PhD.	
  
Cho	
  Hui	
  Lim,	
  PhD.	
  
Ryan	
  Gilbert,	
  PhD	
  
Patricia	
  A.	
  Heiden,	
  PhD.	
  	
  
David	
  Clupper,	
  PhD.	
  
Steve	
  Hackney,	
  PhD.	
  
Jared	
  M.	
  Cregg	
  ,	
  Ph.D.	
  
Feng	
  Zhao,	
  PhD.	
  
Andres	
  Hurtado,	
  MD	
  
MarHn	
  Oudega,	
  PhD.	
  	
  
And	
  also	
  
Zichen	
  Qian	
  
Rachel	
  MarHn	
  
Jeong	
  Moon	
  Seo	
  
Owen	
  Mills	
  

In vitro studies – Culture embryonic stage nine 
 chick dorsal root ganglia directly on fibers. 

In vivo studies - Complete transection at the 
thoracic level, with implantation of cylindrical PLLA 
scaffolds containing highly aligned fibers. Fitted for 
length, luminal diameter and shapes and fiber 
orientation. 
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         Results and path forward  
•  Significant regeneration of transected spinal 

cords (~90%), but disappointing Hind Limb 
Motor Function scores. 

 

•  Extend studies to provide chemical or 
electrical stimulus cues for growing axons. 

 

•  Design of new co-axial electrospinning 
technique for core-shell fiber structures. 

 

•  Artificial axons? 
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