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The wound healing process for acute injuries, including severe burns and lacerations, involve the painful
removal of dressings to ensure surface infection is not present. Without early intervention, infection can spread
and lead to further complications such as increased time of healing, skin regrafting, or sepsis. As a clinically
diagnosed wound infection may present a temperature increase of up to 5°C compared to healthy skin [1],
detection of wound temperature variations may provide an indicator of infection, and so a smart wound
dressing is being developed that utilises fluorescent diamond temperature sensors implanted within silk films
for early detection of infection.

Micron-sized diamonds containing ensembles of negatively charged nitrogen vacancy (NV°) centres have been
implanted within transparent silk-glycerol films to form a biocompatible and transparent dressing that acts as

a detection method for temperature variation without impacting the recovery process.
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Figure 1 Example smart wound dressing (1b), featuring a transparent silk-glycerol film implanted with
temperature sensitive microdiamonds, with 1a showing image of implanted diamonds. 1¢c shows temperature
dependency of ODMR response for temperature monitoring purposes.

Results will be discussed that demonstrates detection of temperature to a sub-degree resolution through use of
optically detected magnetic resonance (ODMR). Additionally, results of testing the smart dressing in an
artificial wound solution will be discussed to explore its robustness and temperature sensitivity in a simulated
wound environment prior to in-vitro testing.
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