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	Abstract2: Results and Discussion
The PSI was effectively decellularized, achieving dsDNA levels below 50 ng/mg dry weight, which meets the accepted threshold for efficient decellularization. Preserving the integrity of the ECM was critical for maintaining the material’s functionality as a wound dressing. Scanning electron microscopy confirmed that the SS-based hydrogel successfully integrated the serosa and submucosa layers of the dPSI component and established a stable connection with the upper SF-based textile layer. The incorporation of the textile structure significantly enhanced the hybrid’s mechanical strength and flexibility, both essential for conforming to the wound environment protecting the healing tissue from external stresses and adapting to natural body movements that typically stretch the skin.In vitro studies demonstrated that hDFs adhered to and proliferated on the dPSI surface over a 10 days of culture, indicating strong potential for future tissue regeneration. 

Conclusions
 This pioneering study presents the first multilayer hybrid dressing that combines the structural advantages of an SF-based textile with the biological activity of dPSI and SS-based hydrogel, representing an advanced solution for burn wound treatment and skin regeneration.
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Introduction

Burn injuries continue to pose a major challenge in medical care, as they demand effective wound coverage to restore the skin barrier and facilitate healing or reconstruction. Although autologous grafts remain the standard treatment for burn wounds and are essential in certain scenarios, hybrid dressings offer a regenerative, low-risk, and scalable alternative, particularly valuable in mass casualty, pediatric, or chronic wound settings [1]. Decellularized extracellular matrices (ECM) such as porcine small intestine (PSI), have recently emerged as promising scaffolds that provide a biologically compatible environment supporting tissue regeneration and integration in wound healing applications [2]. Silk fibroin (SF) fibrous structures have demonstrated excellent biocompatibility, mechanical strength, and the ability to accelerate wound healing by promoting cell proliferation while ensuring wound protection [3]. This study investigates a multilayer hybrid burn dressing combining a SF-based textile with highly-preserved decellularized porcine small intestine (dPSI), capable of providing structural support to the graft and the wound, while supporting tissue regeneration. The embedding of a silk sericin (SS) hydrogel not only connects the external SF and dPSI layers, enhancing the hybrid’s structural stability, but also imparts anti-inflammatory benefits that further elevate the biological performance of the dressing [4].

 

Materials and Methods

A novel protocol for PSI tissue decellularization was developed to obtain dPSI, maintaining its structural integrity across submucosa, serosa, and muscle layers. Various decellularization cycles were applied, using SDS, SDC, and DMSO, followed by washing (upH2O, PBS) and sterilization (PAA/ethanol). The preserved dPSI was embedded into an horseradish peroxidase (HRP)-crosslinked SS hydrogel (HRP-SS) with adhesive properties, enabling to integrate the upper SF-based textile layer for hybrid dressings development (Figure 1). Decellularization efficiency and structural integrity were assessed via dsDNA quantification and H&E staining. SEM and uniaxial tensile tests analyzed ultrastructure and mechanical performance. Degradation profiles were studied in simulated wound fluid (SWF) at wound-mimicking pH levels, while water vapor transmission rate measured permeability. The biological performance of the hybrid dressings was assessed by culturing human dermal fibroblasts (hDFs) in direct contact to the submucosa layer of the dPSI component for up to 10 days. Cell proliferation, metabolic activity, and morphology were evaluated, using plain dPSI as control.





Results

Please describe your main results. 

(text can continue in the next page)

 


	Caption1: Figure 1- Schematic illustration of hybrid dressings development including dsDNA quantification of the dPSI matrix, and hybrid´s mechanical performance. In vitro characterization of hDFs seeded on the submucosa surface of the dPSI component and evaluated by Alamar blue metabolic activity, BrDU cell proliferation and dapi/phalloin.
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