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Non-healing foot ulcers 
•  Advanced peripheral 

artery disease in 
diabetic patients can 
result in breakdown of 
the skin  leading to 
ulcers that do not heal 

•  Opportunistic 
infections and 
gangrene can set in, 
leading to amputation 



Need 

•  3 million people in the US have diabetic 
foot ulcer (DFU).  

•  Numbers exceed 55-91 million worldwide.  
•  Limb loss occurs in 25% of all DFU. 
•   Current treatments can heal only 50% of 

DFU.  



Impact 

•  Improved healing in DFU could prevent up 
to 80,000 limb amputations yearly and 
save $1.1 billion in medical costs. 



If We Fail! 



Amputation Facts 
•  80,000 Americans undergo major lower 

extremity amputations every year 

•  As few as 25% will be able to walk 
outdoors afterwards. 50% will be unable to 
return to work 

•  Life expectancy averages 6 months after 
amputation 



Biological bandages for dermal repair 

Matrix and stem cell-based patches for skin wounds  



Human stem cells seeded in scaffolds for dermal regeneration 

Fierro, Nolta, Machens, Egana MS submitted June 2010	




Full skin defect model for scaffold dependent 
tissue regeneration using human cells 

Skin is surgically removed and replaced by 
tissue engineered skin.  

(Egana/Nolta/Isseroff labs) 



Regeneration of the vascular networks is 
quantified by trans-illumination (upper panel) 
and digital segmentation (lower panel) 



Need 

•  Better matrices to retain stem cells 

•  Better growth factors and cell retention 
molecules 

•  Better ways to monitor healing 

•  Improved understanding of the wound 
microenvironment, especially in diabetes 



UC Davis Institute for 
Regenerative Cures 

Opened March 2010 

- UC Davis has over 145 basic, translational, and clinical 
faculty working together in teams 
- Developing stem cell therapies to treat tissue damage and a 
variety of diseases 
- Comparing adult, postnatal and induced pluripotent stem cells.  



Good Manufacturing Practice 
(“clean room”) Facility 

•  Novel Facility  

•  Talented Director 
- Gerhard Bauer: two 

decades of experience 
with cell therapy trials 

We will grow stem cells for clinical trials at 	

Stanford, Industry, and other Institutions	




Cell harvest from patient 

Stem Cell expansion 
And place on scaffold 

 Clinical trial with UC 
Davis GMP Facility  

GMP Facility 

Quality Control 
and Quality 
Assurance 

Transplantation 
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