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Introduction:

In tissue engineering, e.g. repair of abdominal wall defects, ideal regeneration efficiency cannot always be
obtained by using both biodegradable synthetic polymer and biological-derived materials such as decellularized
extracellular matrix (ECM). The crucial reason is that there is still lack of deep understanding of the relation
between the function and structure of the used materials.

Hypothesis and Objectives:

Collagen has always been used to promote the regeneration of tissue, however, the reasons why the collagen
can work effectively are not clear. We speculate that the type and sequence of amino acids in collagen can
promote the growth of cells as well as the fibrous structure of collagen. Herein, biodegradable amino acid or
tripeptide-based poly(ester urethanes) (PEU) will be designed and synthesized in order to mimick the structure
of collagen fiber as closely as possible. The PEU will be further electrospun into a film and used to evaluate its
biocompatibility, efficacy in promoting the growth of fibroblasts and consequent regeneration of abdominal
wall. The underneath PEU structure-function relationship will be disclosed.

Setting and Methods:

At Maastricht University: PEU monomers and polymers will be synthesized via innovative routes free of
traditionally used toxic isocyanates or (tri)phosgenes.

At Southeast University: use fibroblast to evaluate the biocompatibility of the synthesized PEU, such as
viability, proliferation and migration, if time allows regeneration efficacy of abdominal wall defect in SD rat
model.

Impact:

This research will provide beneficial insights into the design and construction of high-performance biomaterials
for repair of abdominal wall defect.

With our new approach towards PEU free of toxic isocyanates and (tri)phosgenes, we can make a positive
impact on environment and health.

Requirements candidate: Highly motivated student with good English communication skills and proactive and
resolute attitude. The student should have skills in organic and polymer synthesis/characterization, as well as
biomedical skills related to tissue regeneration and cell studies.
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