New Material Helps Diabetic Wounds Heal Quickly

by Jane Icke, University of Nottingham

Credit: University of Nottingham
Scientists have discovered a new material that can be applied to diabetic wounds to
heal them faster with just one application.

Researchers from the University of Nottingham have discovered a new class of polymer
that can provide instructions to both immune and non-immune cells to aid healing in
hard-to-treat diabetic wounds. The findings have been published in Advanced Materials.
Wound healing is a complex biological process that involves various cell types working
together, with a cell type called fibroblasts playing a critical role in forming new tissue
required for healing. Diabetes can disrupt these processes in cells making wound
healing slow and difficult to treat. This can lead to infection and in extreme cases the
need for amputation.

Experts from the School of Life Sciences and Pharmacy screened 315 different polymer
surfaces, examining the different chemical makeup of each until they identified a
polymer type that actively drives fibroblasts and immune cells to promote healing. A
team from the School of Engineering made small particles that are decorated with this
polymer on their surface. These particles could be directly applied to the wound area.

A polymer is a chemical compound made up of molecules bonded together in long,
repeating chains. This structure gives polymers unigue properties that can be tailored
for different uses. Using polymer microparticles the team showed how this new material,
when delivered to a wound on an animal model, produces three times more fibroblast
activity for up to 96 hours and achieved more than 80% wound closure.

This new polymer could be applied as a coating to standard wound dressings to provide
a fast and effective treatment.

"This research is a significant step towards being able to create a new, low-

cost, effective treatment for diabetic wounds. The results we saw were achieved in just
one application, which could be transformative for patients whose current treatment
often involves repeated treatments delivered by trained health professionals," says
Professor Amir Ghaemmaghami, School of Life Sciences.

Professor Morgan Alexander from the School of Pharmacy at the University of
Nottingham added, "We have shown the medical potential of novel polymers in previous
work; our bacterial biofilm-resistant materials are used on urinary catheters in the NHS,
showing how this can prevent infection by changing the bacterial cell behavior at the
polymer surface. These polymers also have the potential to be easily applied to
dressings, and we are already working with industry partners to develop ways to help
wound healing in this way."
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