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Proposal (250 words): 

Introduction: Chronic wounds, like diabetic ulcers, are a major problem in medicine. They are associated with 

limb-loss (diabetic foot) and morbidity as well as high costs because of the need of constant care. Many 

different wound dressings have been developed, but none of them has shown satisfactory healing combined 

with ease of use.
1,2

 In addition, wounds have to be monitored frequently, increasing health-care costs. The 

main problem of current wound dressings is that they are passive and don’t automatically respond to wound 

status, like infection, increased exudate, inflammation or elevated temperature. 

Hypothesis and Objectives:  Main objective is development of a novel type wound dressing containing three 

different keratin materials: fibers, hydrogel, nanoparticles. The responsive wound dressing will improve wound 

healing by automatic regulated drug release. 

Setting and Methods: Poultry/chicken feathers will be used as feedstock. Isolated keratin will be formed in 3 

different materials: fibers, hydrogels, nanoparticles.
3,4,5

 These three materials will be combined to make a novel 

type wound dressing. Fibers will be used to strengthen and contain the hydrogel, which will adsorb wound 

exudate and release bioactive compounds. Keratin nanoparticles will be incorporated in the hydrogel as drug 

carriers. Using organic chemistry and biochemistry, the hydrogel with nanoparticles will be designed to respond 

to changing wound status (pH, water content, temperature) and hereby regulate drug release to enhance 

wound healing. 

Impact: A wound dressing containing sensing ability coupled to drug release would improve wound healing 

next to diminishing wound inspection frequency and reduce health care and burden for patients. 

 
Requirements candidate: Highly motivated student with good English communication skills and proactive and 

resolute attitude. 
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