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Statement of Purpose: The use of extracellular matrix 
materials in tissue engineering applications has 
tremendous therapeutic potential. The unique arrangement 
of innumerable cell derived constituents gives these 
materials a level of bio-complexity and biocompatibility 
that synthetic materials do not posses. With this in mind 
we have developed a method to collect material deposited 
by human cells following long term culture on a porous 
foam scaffold. The result is a three dimensional porous 
material consisting of human ECM proteins. Studies in 
progress are examining the usefulness of the materials as 
a tissue engineering scaffold or as a stand alone implant 
material. 
 
Methods Polyurethane Foam Preparation: PU pellets 
(Tecoflex) were dissolved in dimethylacetamide (DMAC) 
overnight at 60°C. Pluronic 10R5 (BASF) was added and 
the solution thoroughly mixed. The solution was cooled to 
46°C, pipetted into molds, cooled on a dry ice/ethanol 
bath for 2.5 minutes, and precipitated overnight in a DI 
water bath. Scaffolds were rinsed and lyophilized. 
Cell Seeding and Culturing: PU foams were coated by 
immersion in a fibronectin (20ug/ml) and then seeded (2 
million cells/scaffold) with human fibroblasts (HF). 
Samples were cultured for three weeks in DMEM F12 
supplemented with 10% FBS, gentamicin, and 1mM 
ascorbic acid. Media was changed every 2-3 days. 
Material Extraction: Samples (n=5) were lyophilized, 
weighed, and then soaked in DMAC for 72 hours at 37°C 
to remove the PU foam (Figure 1). The extracted material 
was rinsed, lyophilized, and weighed. Yield was 
calculated relative to initial PU foam weight .  
Serial Digestion: Extracted samples (n=4) were serially 
digested beginning with 1 unit/ml chondroitinase ABC 
(Acorda Therapuetics), followed by 0.5% collagenase IV 
(Worthington), and finishing with a 0.1% SDS, and 0.2 
mg/ml DNAse (Sigma) solution. Samples were soaked in 
the respective digestion solution for 24 hours at 37°C 
before progressing to the next digestion step. 
Imaging: Samples were resin imbedded, thin sectioned 
(5um) and stained with hemotoxylin and eosin (H&E).  
 
Results: 
Following a three-week culture period, samples yielded 
48 mg of material for every gram of seeded PU foam. 
Subsequent serial digestion resulted in complete 
degradation of the extracted material. Chondroitinase 
ABC and collagenase IV treatment removed 5% and 80% 
of the extracted material respectively. The remaining 15% 
was fully digested following SDS and DNAse treatment. 
Residual PU foam was not observed following digestion. 
 
H&E staining of DMAC extracted sections revealed an 
interconnected porous material consisting of some cell 

remnants and accumulated extracellular matrix (Figure 
2). PU foam remnants were not evident within the 
sections. 
 

Figure 1. To remove the PU foam, samples were soaked 
in DMAC for 72 hours (A). Representative images of pre 
and post DMAC treated constructs (B and C 
respectively).  
 

Figure 2. Lyophilized material extracted from LF seeded 
foams following DMAC treatment (A). H & E staining of 
an extracted material thin section. 
 
Conclusions: Here we describe a method to 1) culture 
cells and accumulate cell derived material within a 
synthetic foam, and 2) extract the accumulated cell and 
extracellular matrix material using a solvent dissolution 
technique. We believe this technique represents an 
altogether new method to create biological scaffolds. 
Ultimately we suspect the complex composition of this 
biomaterial may have widespread use as an implant 
material. Additionally, this method could be used with 
other anchorage dependant cell types, thereby creating 
alternative materials with potentially distinct properties 
and applications. 


