Optimizing Polycaprolactone Electrospun Nanofiber Dressings Thickness (Loaded with Lipophosphonoxin) for Partial-Thickness Skin Wound Repair
Dr. Peter Gál, East-Slovak Institute of Cardiovascular Diseaes and Department of Pharmacology, Pavol Jozef Šafárik University, Košice, Slovak Republic
Dr. Hubert Šuca, Department of Burn Medicine, Charles University and University Hospital Kralovske Vinohrady, Prague, Czech Republic
Dr. Jana Sabová, Department of Pharmacology, Faculty of Medicine, Pavol Jozef Šafárik University, Košice, Slovak Republic
Dr. Dominik Rejman, Institute of Organic Chemistry and Biochemistry, Czech Academy of Sciences v.v.i., Prague, Czech Republic
Dr. David Lukáš, Faculty of Science, Humanities and Education, Technical University of Liberec, Liberec Czech Republic


 (
T 
Furuta
 et al., J 
Pai
 n Relief 2016, 5:3(
Suppl
) 
http://dx.doi.org/10.4172/2167-0846.C1.006
) (
International Conference on
Fibromyalgia and Chronic Pain 
(June 15-16, 2016   Philadelphia, USA)
)

 (
J Pain Relief
ISSN: 2167-0846 JPAR an open access 
journa
) (
Fibromyalgia 2016
June 15-16, 2016
) (
Volume 5, Issue 3(
Suppl
)
Page 40
)
Abstract (300 word limit)
Statement of the Problem: Active wound dressings are attracting extensive attention in soft tissue repair and regeneration, including bacteria-infected skin wound healing. As the wide use of antibiotics leads to drug resistance we present here a new concept of wound dressings based on the polycaprolactone nanofiber scaffold (NANO) releasing second generation lipophosphonoxin (LPPO) as antibacterial agent. Our study aimed to optimize the thickness of polycaprolactone (PCL)-based nanofiber dressings loaded with lipophosphonoxin for the repair of partial-thickness skin wounds. Methodology & Theoretical Orientation: We first evaluated different thicknesses of the dressing using both full and partial-thickness wound models in two male porcine subjects, recognizing the limitations of murine models in reflecting human wound complexities. Subsequently, we conducted a clinical study involving two human patients to validate the findings from the porcine model. Findings: Our results demonstrated that thinner nanofiber dressings (20 and 10 g/m2) exhibited superior efficacy in promoting wound healing compared to thicker ones (30 g/m2). Further refinement through clinical evaluation revealed that a thickness of 15 g/m2 significantly improved wound healing outcomes in human patients, while the thicker dressing (30 g/m2) delayed healing, reflecting observations in the porcine model. Conclusion & Significance: These findings highlight the importance of optimizing dressing thickness for effective wound management and emphasize the translational potential of PCL-based nanofiber dressings in clinical practice. By bridging preclinical experimentation with clinical application, our study contributes to advancing wound care strategies and improving patient outcomes in wound management.
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Figure 1 :On the right side of the back of both pigs a partial-thickness skin wound was created using a dermatome as a donor area after harvesting split thickness skin graft (STSG). In parallel, on the left side of the back of both pigs a full-thickness skin wound was inflicted using a scalpel. Wounds were treated with three types of polycaprolactone-based nanofibrous dressing (NANO) of three thicknesses (30, 20 , and 10 g/cm2) either loaded with lippophosphonoxin generation II (DR-6180) or not. Aquacell Ag+ dressing was used as positive control and Jelonet as standard control dressing.
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