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Burn injuries affect over 11 million people annually, 
causing around 180,000 deaths worldwide [1]. We 
present a multilayer burn wound dressing that 
promotes wound healing and skin regeneration. The 
construct integrates silk fibroin (SF) fabric for 
structural support, decellularized porcine small 
intestine (dPSI) for bioactivity [2], and a silk sericin 
(SS) hydrogel as an intermediate layer, enhancing 
cohesion and providing anti-inflammatory effects.
Together, the SF textile, dPSI matrix, and SS hydrogel
create a bioactive hybrid dressing with strong
potential as an advanced solution for burn wound
treatment and skin regeneration.
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dsDNA of 40 ng/mg dry weight,
which is is below the accepted
threshold for effective
decellularization (< 50 ng/mg dry
weight) [3]. 

dPSI presents nuclei reduction.
ECM components exhibit self-
crosslinking across the different
layers of the decellularized
tissue.

The hybrid dressings exhibit structural stability, strength and flexibility, enabling adaptation to the wound environment and supporting healing. In vitro assessment reveal a
superior performence from SerCT hybrid dressing in hDFs proliferation, induced by the combined bioactivity of SS-based hydrogel and dPSI. This study is pioneer in 
confirming promising results for the first multilayer hybrid dressing combining medical textiles, SS-based hydrogel and dPSI for burn wound applications. 

Human dermal fibroblasts (hDFs) seeded on the SerCT
dressing showed a significant increase of cell
proliferation (*p<0.05) up to 10 days of culture, and
significantly higher (#&p<0.01) than that observed on dPSI.

Confocal imagens of DAPI (blue) and phalloidin (green)
confirmed cell adhesion and spreading, especially on the
hybrid constructs.

The simulated wound fluid (SWF) at diferent pHs did not affect sample
degradation, indicating suitability for all healing stages.

SerCT conditions
showed significantly
higher mechanical
properties (*p<0.05,
(**p<0.01)
compared to MuCT

Scanning Electron Microscopy (SEM) SF-based Textile Characterization

SF-based textile shows fibers with uniform thickness
and density. A slight roughness resulted from
weaving and degumming preocesses.

Hybrid dressings reached ~271%
absorption, suitable for partial-
thickness burns.
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Peaks confirm high β-
sheet crystalline
structure in SF.
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PSI decellularization:
-Decellularization solution

(SDS/SDC/DMSO)
-Washing cycles : 

CLO/upH2O; CLO/PBS
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Hybrid dressings (SerCT and MuCT) and
the dPSI follow a similar degradation
pattern, with 90% degradation by the end
of the test period.
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