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Aim

Burns affect 11 million people globally each year, with 180,000 fatalities [1]. This study
investigates a multilayer burn dressing combining silk fibroin (SF) fabric with highly-
preserved decellularized porcine small intestine (dPSI) to support tissue regeneration
and wound integration [2]. A silk sericin (SS) hydrogel is included as interface for
structural integrity and anti-inflammatory benefits, enhancing the hybrid dressing’s
biological performance.

Methods

An innovative decellularization protocol was proposed to obtain dPSI, maintaining
submucosa, serosa, and muscle layers, using cycles of decellularizing agents (SDS,
SDC, DMSO), washing agents (upH[1O, PBS), and sterilization (PAA/ethanol). The
serosa and submucosa of dPSI| were integrated with SF-based textiles using HRP-
crosslinked SS hydrogels. Decellularization and integrity were assessed via DNA
quantification and histology, while hybrid dressings’ morphology and mechanics were
evaluated by SEM and tensile tests. Degradation profile was tested in simulated wound
fluid, and biological performance was assessed by culturing human dermal fibroblasts
(hDFs) on the submucosa layer up to 10 days.

Results

The dPSI was successfully achieved (<50 ng/mg dsDNA). SEM images confirmed the
full integration of the dPSI with SF-based textiles, especially when serosa faced the
textile. The presence of the textile structure resulted in an enhancement of the
mechanical strength. dPSI was able to degrade first in the multilayer dressing, and hDFs
adhered and proliferated on the submucosa over 10 days, supporting hybrid structural
integrity.

Conclusions
This study is pioneer in confirming promising results for the first multilayer hybrid
dressing combining medical textiles and dPSI for burn wound applications.
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