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Background: Our group is developing a regenerative peripheral nerve interface (RPNI) for closed-loop motor and 
sensory control of an artificial limb. Peripheral nerve interfaces can be compromised by neuromas, which are 
painful and cause signal interference.  Our RPNI uses the conductive polymer poly(3,4-ethylenedioxythiophene) 
(PEDOT) to limit biofouling (1). Our null hypothesis is that neuroma formation is unaffected by the presence of 
PEDOT at three and six months. 

Methods: Rat peroneal nerves were divided. The proximal stump was coapted to an acellular small intestinal 
submucosa (SIS). Two formulations of PEDOT were polymerized on the SIS: Dry PEDOT, a firm compound, and 
Wet PEDOT, a softer compound. Study groups were: Sham, Primary Repair, Divided Nerve, SIS, Dry 
PEDOT+SIS, and Wet PEDOT+SIS. Tactile sensitivity was evaluated with von Frey monofilaments at 3 and 6 
months with histomorphometry at 6 months. Compliance of the PEDOT constructs was measured.  

Results: The Divided Nerve group was more sensitive than the Sham group, implying a painful neuroma (2). 
Surprisingly, Dry PEDOT+SIS showed increased sensitivity when compared to SIS (0.013±0.017 vs. 0.22±0.33, 
p<0.05) at 90 days, but this difference diminished at 180 days. Sensitivity for the Wet PEDOT group was not 
increased (power=0.61, α=0.1). The percent neural area of the Sham group was higher than the Divided Nerve 
group (50.2%±5.3% vs. 16.1%±5.7%, p<0.01), but no significant differences were found between the SIS group 
vs. either PEDOT group (Fig 1). Tensiometry indicated that the SIS with Dry PEDOT was significantly stiffer than 
the SIS with Wet PEDOT (11.9±5.9 vs. 3.48±2.1, p<0.05, Fig 2). 



 



 

 

 

Conclusions: Both the von Frey system and the histologic analysis quantitatively stratify rats with and without 
neuromas. Neuroma formation in the presence of Wet PEDOT was not different compared to SIS scaffolding 
alone; the polymer’s mechanical pliability may contribute to this phenomenon. 

 
 
References 
1. Egeland BM, Urbanchek MG, Abidian MR, Kuzon Jr  WM , Cederna PS. A Tissue-Based Bioelectrical 
Interface has Reduced Impedance Compared to Copper Wire and Nerve. Plast Reconstr Surg, June 2009 
123(6S), p 26. 
2. Chaplan, S.R., et al., Quantitative assessment of tactile allodynia in the rat paw. J Neurosci Methods, 
1994. 53(1): p. 55-63. 

Acknowledgements 
The authors have no financial disclosures. This work was supported by the Department of Defense 
Multidisciplinary University Research Initiative (MURI) program (#W911NF0610218), the National Institutes of 
Health T32 Training Grant (#GM0008616-11), and the Plastic Surgery Educational Foundation Pilot Research 
Grant (#174964). 


