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Statement of Purpose  Clinical islet transplantation 
(CIT) has shown significant promise in the treatment of 
Type I diabetes; however, the intraportal infusion of islets 
into the liver has been shown to lead to significant islet 
loss, primarily attributed to inflammatory responses, 
immune attack, and mechanical stresses during 
engraftment into the liver microvasculature. Numerous 
researchers have investigated the feasibility of using a 
device for housing transplanted pancreatic islets within an 
alternative site.  Placing islets within biomaterials, 
however, requires the selection of materials with high 
biocompatibility and stability.  In this study, we evaluated 
the capability of poly (styrene-b-isobutylene-b-styrene) 
(SIBS)-based devices for housing islets within an 
alternative site. SIBS-based scaffold were fabricated to 
allow for distributing islets throughout the device. The 
biocompatibility and biostability of the SIBS-based 
chambers were evaluated in vivo in Lewis rats and non-
human primates over the course of 2months. SIBS 
implants were compared to polyetheretherketone or PEEK 
mesh, Dacron and Collagen. 

Materials and Methods   
SIBS-based devices were assembled by “winding” the 
SIBS monofilament, 0.01805 inches in diameter, along 
the width and length of a laser cut Delrin sheet, 0.033 
inches in thickness.  The assembly was then heat bonded 
at 150�C±5�C for 12 seconds on each side. A piece of 
Teflon was placed on both surfaces to avoid any 
contamination when in contact with the heater or base of 
the lever press. The samples were punched to 4 mm, 
washed in IPA, packaged and autoclaved.  Scanning 
electron images were collected of the device.  Dacron 
punches of similar diameter was used, as well as a 2% 
collagen gel.  PEEK devices were made from 0.033 inch 
thick sheets, laser cut with 500micrometer holes. Samples 
were implanted subcutaneously on the back of Lewis rats.   
Discs and the surrounding material were removed to 
undergo histopathological assessment on Day 3, 14, 30, 
and 60.  Materials tested were SIBS, PEEK, Collagen, 
and Dacron.  Pilot experiments in 2 baboons (Papio
hamadryas) were performed to test SIBS and PEEK. 
Discs of each material were placed in each of 4 sites: 
subcutaneous, intramuscular (rectus abdominus), kidney 
subcapsular space and omental pouch of an animal 
destined to ultimately be an islet donor. Discs and the 
surrounding material were removed to undergo 
histopathological assessment after 2 weeks in one animal, 
and after 4 weeks in the other animal.  Histological 
samples were H&E stained and evaluated using a 1-5 
grading scale for biocompatibility and 1-4 for biostablity,.  

Results   
Results evaluated the biocompatibility and biostability of 
the implants within the two animal models.  For all cases, 
no infection or abscess was observed at the implantation 
site.

For the rodent models, during the first 14 days, SIBS 
implants exhibited an inflammatory response on the same 
scale as the PEEK and collagen-based implants, while the 
Dacron implants exhibited a significantly higher degree of 
inflammatory response.  The biostability of the SIBS 
implants were similar to PEEK and highly superior to the 
collagen.  Following the 14 day implantation point, the 
overall biocompatibility scale of the SIBS and PEEK 
materials declined and stabilized until the final 2 month 
time point.   

In the preliminary non-human primate experiments, 
the subcutaneous site yielded the highest scale to all 
materials with the strongest overall reaction to the 
implant. OP, IM and renal subcapsule sites gave similar, 
lower reactions, with IM being the cleanest.  PEEK and 
SIBS materials performed similarly at Day 7.  By Day 14, 
the SIBS implants exhibited a reduced response, with a 
graded a point lower than the PEEK.  The biostability of 
the PEEK and SIBS implants were of similar grade. 

Discussion and Conclusions   
These results suggest that the SIBS provides a strongly 
biocompatible and biostable material for the development 
of a device for islet implantation, on the order of PEEK.  
Given the multiple fabrication methods for the device and 
the drug-releasing capabilities of the material, SIBS-based 
devices could have strong potential for the development 
of novel devices for islet transplantation. 
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