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       Symposium Overview 

This international symposium brings together leading researchers, engineers, 

clinicians, and industry partners to explore cutting-edge innovations in wound dressing 

technologies. Covering the full spectrum from fundamental biomaterials science to 

clinical translation, the symposium aims to highlight transformative solutions for acute, 

chronic, and hard-to-heal wounds. 

It provides an interdisciplinary platform for discussing next-generation smart dressings, 

antimicrobial strategies, regenerative approaches, and validation pathways toward 

clinical and commercial implementation. 

 

      1. ADVANCED BIOMATERIALS FOR WOUND DRESSINGS 

This session focuses on the design, structure, and function of modern 

biomaterials used in wound management, emphasizing biocompatibility, 

mechanical performance, biodegradation control, and therapeutic loading. 

 



1.1 Natural and Semi-Synthetic Polymers 

• Collagen, gelatin, alginate, chitosan, hyaluronic acid 

• ECM-mimicking architectures 

• Support for cell adhesion and proliferation 

1.2 Synthetic Polymer-Based Dressings 

• PCL, PLGA, PU, PEG 

• Tunable degradation rates 

• High mechanical strength and flexibility 

1.3 Nanofibers, Hydrogels, and Polymeric Films 

• Electrospun nanofiber composites 

• Hydrogels for moisture retention 

• Multilayer protective barrier films 

1.4 Drug- and Bioactive-Loaded Systems 

• Antibiotics, antioxidants, anti-inflammatory agents 

• Growth factor-releasing surface modifications 

• Controlled and sustained release mechanisms 

1.5 Functional Surface Modifications 

• Hydrophilic/hydrophobic tuning 

• Micro/nano surface patterning 

• Biofunctional motifs guiding cell behavior 

 

                 2. ANTIMICROBIAL AND ANTIFOULING TECHNOLOGIES 

This session highlights material-based and physicochemical strategies for 

preventing infection, controlling biofilms, and minimizing microbial 

colonization—major bottlenecks in wound healing. 

 

2.1 Antimicrobial Nanoparticle Systems 

• Ag, Cu, ZnO nanoparticle composites 

• ROS-mediated bactericidal activity 

• Effectiveness against multidrug-resistant pathogens 

2.2 Anti-Fouling and Non-Adhesive Surfaces 

• PEGylated and zwitterionic coatings 

• Reduction of protein adsorption and initial bacterial attachment 

2.3 Photothermal and Photodynamic Antimicrobial Platforms 



• Light-responsive AuNPs, CuS, TiO₂ 

• Local heating or ROS generation with low-power irradiation 

2.4 Antimicrobial Peptides and Enzyme-Based Tools 

• Defensins, LL-37, and other AMPs 

• Enzymatic biofilm disruption (DNase, proteases) 

2.5 Controlled Antibiotic Release Systems 

• Micro/nanocapsules embedded within dressings 

• Time-controlled localized delivery 

• Minimized systemic toxicity 

 

         3. SMART & RESPONSIVE WOUND DRESSINGS 

Sensor-integrated, electrically active, and stimuli-responsive smart dressing 

systems capable of adapting to the wound environment in real time. 

 

3.1 Infection-Sensing Colorimetric Dressings 

• pH-responsive polymers 

• Metabolite-triggered color changes for early detection 

3.2 Electrically Conductive and Active Dressings 

• PEDOT:PSS, carbon nanotubes, laser-induced graphene 

• Micro-electrical stimulation to accelerate healing 

3.3 Intelligent Moisture-Regulating Systems 

• Phase-change materials 

• Self-adjusting hydration/exudate balance 

3.4 Wireless and Sensor-Integrated Dressings 

• Temperature, humidity, and pressure monitoring 

• Bluetooth/NFC-enabled mobile application data transfer 

• Remote wound surveillance 

3.5 Stimuli-Responsive Drug Delivery 

• Heat, light, magnetic field, or electric-triggered release 

• Enzyme-degradable hydrogel networks 

 

      4. TISSUE ENGINEERING & REGENERATIVE STRATEGIES 



Bioengineered solutions that actively regenerate skin tissues rather than 

merely protect the wound. 

 

4.1 ECM-Mimetic Biomimetic Scaffolds 

• Collagen/elastin/fibrin architectures 

• Promotion of angiogenesis and granulation tissue formation 

4.2 Growth Factor-Loaded Dressing Systems 

• VEGF, PDGF, EGF controlled-release technologies 

• Acceleration of transition to the proliferative healing phase 

4.3 Cell- and Stem-Cell-Enhanced Approaches 

• Mesenchymal stem cell-loaded hydrogels 

• Directed cell migration and tissue remodeling 

4.4 Inflammation and Biofilm Modulation 

• Immunomodulatory coatings 

• Anti-inflammatory drug-loaded nanofiber meshes 

4.5 Biodegradable Polymer Platforms 

• PLGA, PCL, PHB, PBS scaffolds 

• Controlled degradation synchronized with tissue regeneration 

 

          5. CLINICAL APPLICATIONS, VALIDATION & TRANSLATION PATHWAYS 

From laboratory development to clinical use, regulatory clearance, and 

commercialization. 

 

5.1 Clinical Application Areas 

• Diabetic foot ulcers 

• Burns 

• Pressure ulcers 

• Surgical wound management 

5.2 Preclinical Validation Methods 

• In vitro cytotoxicity, hemocompatibility, and proliferation assays 

• Animal models for wound closure analysis 

• Anti-infection efficacy studies 

5.3 Clinical Performance Assessment 



• Infection control 

• Pain reduction 

• Exudate management 

• Minimization of scarring and complications 

5.4 Regulatory and Approval Frameworks 

• ISO 10993 biocompatibility series 

• CE Medical Device Regulation (MDR) 

• FDA 510(k) pathways 

• Requirements for clinical evidence 

5.5 Industrial Scale-Up and Commercialization 

• GMP-compliant production 

• Sterilization compatibility 

• Shelf-life and stability evaluation 

• Market translation strategies 

 


