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Assessing Innate Immunity in Implant Biointegration Using
URC Surface-Treated, Microporous PDMS Scaffolds

Avery M. Normandin!, Kenan Mazic?4, and Kyung Jae Jeong?

IDepartment of Molecular, Cellular, and Biomedical Sciences, “Department of Chemical Engineering, University of New UnlverSItY O-f
Hampshire, Durham, NH New Hampshlre

In order to devise long-lived, functional implants, it is necessary that the material from which the implant is derived does not conjure destructive immune responses. Innate immune mechanisms, including acute and chronic inflammation and the ensuing foreign body reaction,
dictate whether or not biointegration is successful. Thus, when designing biomaterials, it is imperative to cater to known physiological processes which will not trigger undesirable immunological outcomes, but rather support healing processes. This process, called biointegration,
Involves a seamless physical interconnection between biomaterial and recipient tissue. Many patients who undergo implantation fail to achieve biointegration, cascading to epithelial downgrowth and bacterial infection, subsequent device failure and removal, and in, rare
circumstances, sepsis. With this in mind, there exists a pressing need to further optimize modern implants in order to maintain device stabllity, efficacy, and safety. Because the interaction of host tissue with the biomaterial occurs largely at the material surface, modulation of
surface chemistry is an enticing means for improving biointegration. Here, we generated microporous, PDMS bioscaffolds with altered surface chemistries as a model to assess how well modified implants may assuage host immunity in vitro. Following surface treatment with
polydopamine (PDA) alone or PDA + TiO,—both promising surface modifications for improving implant outcome—, scaffolds were cultured with either macrophages (M®), dermal fibroblasts (DF), or mesenchymal stem cells (MSC) to elucidate how these surface chemistries may
either promote or obstruct successful implantation. Understanding how specific surface chemistry modifications like these dictate innate immune mechanisms and wound healing processes will help inform future design of future immunomodulatory biomaterials.
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Figure 1. Macrophages are the driving force of chronic inflammation (adapted
from X. Wang, 2013).
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Figure 2. Scanning electron microscopy (SEM) images of microporous scaffolds with
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