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Abstract 
Chronic wounds are commonly described as wounds that failed to proceed through the phases of healing in an orderly and timely manner despite standard medical procedures. Recent discoveries have demonstrated that the presence of a conductive biomaterial promoted cellular activities, including fibroblasts and keratinocytes that are highly involved in the overall healing process. However, most of the wound dressings in the current market are generally lacked of this electroactive functionality. Hence, there is a need to incorporate the electroactive into the existing dressings to improve the wound healing process, particularly for chronic wounds. In general, conductive polymers, such as polypyrrole (PPy) have received great interest in that matter due to their excellent biocompatibility and conductivity upon doping. Therefore, the aim of this study was to polymerize PPy onto one of the commonly used dressings (i.e. collagen dressing) to create a biocompatible and electroactive collagen/PPy scaffold. In addition, metal dopant, such as copper(II) chloride (CuCl2) was incorporated to further enhance the overall conductivity. In this study, collagen was successfully extracted from bullfrog (Rana Castebeiana) skin and crosslinked with 1,4-butanediol diglycidyl ether (BDE) to enhance the overall thermal and chemical stability of the extracted collagen for the subsequent PPy polymerization. PPy was then polymerized onto BDE-crosslinked collagen scaffolds via a template polymerization process to produce the electroactive scaffolds (BDE-COL/PPy). The BDE-COL/PPy scaffolds exhibited a conductivity of approximately 4.8 S/cm and demonstrated good cytocompatibility by supporting the attachment and proliferation of human immortalized non-tumorigenic keratinocyte cells (HaCaT). The BDE-COL/PPy was then doped with CuCl2 according to the optimized cytocompatible range of concentrations conducted in this study, and successfully showed an increased in the overall conductivity.
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Figure 21. (a) In vitro cytocompatility studies of BDE-COL/PPy scaffolds using HaCaT cells,
with TCP as a control. (b) Live/dead analysis results showing live HaCaT cells (green
fluorescence) on the BDE-COL/PPy scaffold at day 7. [Scale bar = 100 uM]
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