: 22he272200550001

Study of developing a new treatment device for infected foot wounds
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Background of Research and Development

Diabetic foot ulcers (DFUs) are on the rise globally, with an estimated 20 million cases annually.
DFUs often lead to foot deformities, causing concentrated pressure and increased susceptibility to
injury and chronic wounds. The infection rate in DFUs is high, between 40-50%, with infection being
a major risk for lower limb amputations. About 20% of infected DFUs result in major amputations,
highlighting the urgent need for effective treatments to prevent such outcomes. Although early
treatment of infections and wounds theoretically could reduce amputations, no effective treatments
currently exist, leading to the loss of a limb every 30 seconds worldwide. This research aims to
develop a device for treating infected DFUs, a condition for which no effective treatments are
available.

Negative Pressure Wound Therapy (NPWT) is a standard treatment for refractory wounds, promoting
healing through continuous negative pressure that improves blood perfusion, wound contraction, and
reduces edema. However, NPWT has significant weaknesses, especially in treating DFUs. The sealed
environment can promote bacterial growth, increasing infection risk by 20-30%, making NPWT
unsuitable for infected wounds. An enhanced version, NPWT-id, which infuses cleaning fluid into
the sponge, failed to reduce infection risk due to biofilm formation, a bacterial barrier resistant
to most antibiotics and antiseptics.

The device developed in this research combines a new wound treatment mechanism and an innovative
antiseptic mechanism to treat infected DFUs effectively. The device promotes wound healing,
eliminates obstacles to healing, and treats infections and biofilms. These features create an
optimal environment for wound healing, reduce infection risks, and offer a competitive advantage
over existing products for treating foot wounds.

Research and development goals

The research aimed to refine the prototypes of the new wound treatment and antiseptic mechanisms,
verifying their effectiveness and safety. The project also focused on preparing for startup business
development, including intellectual property strategies and creating a business plan.

Research and development content

The efficacy of the prototypes was tested both in vitro and in vivo. In vitro tests confirmed the
device"s effectiveness against biofilm-forming bacteria, while in vivo tests in animal models
demonstrated the device"s safety and effectiveness on non-infected and infected wounds. The
research also included developing a detailed business plan with support from venture capital
experts, addressing team structure, market strategies, and funding requirements. Intellectual
property strategies were developed to protect the device"s innovations, ensuring competitive
advantage and paving the way for commercialization.

This project significantly advanced the development of a device that could reduce the major
amputation rate in patients with infected DFUs, addressing a critical healthcare issue by

effectively managing wound infections.



