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Statement of Purpose:   
A scalable, closed system, hypoxic bioreactor has been 
developed to support the production of human 
extracellular matrix (hECM), which closely resembles 
embryonic ECM.  This matrix was used as a surface 
coating on a commonly used biomaterial -- polypropylene 
mesh.  The hECM was covalently bonded using a 
proprietary commercial UV mechanism to attach hECM 
to polypropylene. Biocompatibility of the surface-coated 
versus uncoated polypropylene samples were evaluated in 
the murine model. 
 
Methods:  
Coated and uncoated 6mm biopsy punches of 
polypropylene were sterilized utilizing E-Beam or 
Ethylene Trioxide (ETO). Polypropylene implants were 
subcutaneously implanted following aseptic techniques in 
the dorsal lumbar position.  Samples were explanted at 
two weeks (E-beam with hECM n=5; ETO with hECM 
n=12, E-beam without hECM n=6; ETO without hECM 
n=4) and five weeks (E-beam with hECM n=22; ETO 
with hECM n=8, E-beam without hECM n=13; ETO 
without hECM n=8) for subsequent evaluation.        
 
Results:  
Surface coating of polypropylene meshes with ECM was 
confirmed using anti-fibronectin immunofluorescent 
staining.  Qualitative evaluation of the staining confirmed 
that the hECM was bound to the coated polypropylene 
samples.  
 
Foreign body giant cell (FBGC) formation was evaluated 
at the two and five week time point using hematoxylin 
and eosin stained samples. For FBGC analysis samples 
were blind-coded, evaluated using morphometry, 
separated into groups, statistically evaluated, then 
decoded. At the two week time point the mean FBGC 
count per sample was determine to be statistically higher 
(p<0.05) for untreated polypropylene (9.20 +/- 2.03) 
versus treated polypropylene (4.53 +/- 0.89).  At the five 
week time point the mean FBGC count per sample was 
determined to be higher, although not statistically 
significant, for untreated polypropylene (10.95 +/-2.14 ) 
versus treated polypropylene (8.17 +/-1.41).  As 
anticipated the mean FBGC count per sample in treated or 
untreated polypropylene was not statistically different 
between samples sterilized by either E-beam or Ethylene 
Trioxide.     
 
 
Conclusions:   
One reported mechanism of FBGC formation is the result 
of macrophage fusion in an immune response to 
implantable biomaterials such as polypropylene. These 
large multinucleated cells provide an effective means to 

quantitatively assess the inflammatory response to 
implantable biomaterials.  A significant reduction in 
FBGC count per sample with hECM-coated versus 
uncoated polypropylene was observed at the two week 
time point (p<0.05). This trend was also seen at the five 
week time point, although not statically significant. These 
data suggest that the hECM surface coating may serve as 
an application for a variety of implantable devices.   

 
 
Historically the effectiveness and longevity of 
implantable devices have been challenged by specific 
immune responses including FBGC and fibrous capsule 
formation. Specifically FBGCs can excrete degradative 
agents such as superoxides and free radicals. These 
negative effects are especially significant since FBGCs 
are known to remain localized immediately around the 
implant for the duration of their presence. Fibrous capsule 
formation, which arises as a firm vascular collagen 
encapsulation around an implant, is designed to isolate 
foreign implantables from the host or host tissue. This 
response not only may cause discomfort for the patient in 
certain cases, but may shorten length of device viability 
and even diminish device effectiveness. Thus a coating 
that reduces FBGC and fibrous encapsulation is a highly 
desirable outcome for the longevity and function of 
implantable devices.  
   
Future evaluation of the unique hECM surface coating 
will include evaluation of fibrous encapsulation and CD-
68 immunohistochemistry (specific to activated tissue 
macrophages) to corroborate the preliminary results 
reported here. Future polypropylene studies will be 
powered statistically to appropriately determine sample 
sizes. Finally, these data suggest that this hECM coating 
may be applicable to many other types of biomaterials 
such as PTFE, Dacron, Nitinol, stainless steel and other 
common biomaterials used in medical devices.  
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