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INTRODUCTION: Synthetic biomaterials have 
many convenient qualities (mechanical strength, 
low cost, sterilizable, etc.), but are also recognized 
as foreign materials and can trigger inflammatory 
responses such as scarring, encapsulation, 
calcification, etc.  Similarly, biological scaffolds 
composed of purified proteins or decellularized 
tissues will also trigger an inflammatory and/or 
immune response leading to a 
degradative/remodeling process.  In the case of 
small blood vessels, scarring can critically reduce 
the lumen and aggressive remodeling can lead to 
aneurism formation.  Extracellular matrix 
assembled by cultured human cells (CAM) have 
the potential to avoid immune and inflammatory 
responses and to provide a stable scaffold for tissue 
engineering. 

RESULTS: Over the last two decades CAM-base 
tissue engineering has emerged as a promising 
approach to build completely biological and human 
tissue engineered constructs.  Rolled sheets of 
fibroblast-synthesized CAM have been used to 
create living, autologous, small diameter tissue-
engineered blood vessels (TEBV) for hemodialysis 
access and have shown reduced complication rates 
in patients with advanced end-stage renal disease.  
Non-living, allogeneic, sheet-based grafts have 
also been implanted in patients and without signs 
of degradative or immune responses. A new 
generation of CAM-based grafts is under 
development.  These TEBVs will be built from 
threads of CAM and a use a textile assembly 
approach to create TEBV 3 times faster and with 
highly tunable mechanical properties.  Finally, 
particles of CAM can provide an injectable form of 
the material for use as a tissue filler for aesthetic or 
reconstructive applications.   

 
Fig. 1: Cell-Assembled Extracellular Matrix 
produced in vitro from normal human cells 
represent a platform technology that can produce 
a wide array of structure using various assembly 
approaches and delivery strategies.  From sheets 
to threads to particles, this truly “bio”-material 
can provide mechanical strength and remarkable 
tissue integration. , 

DISCUSSION & CONCLUSIONS: The CAM, 
under its various forms, is a true “bio”-material 
with tremendous clinical potential. 
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