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Wound healing is a very complex process, which can be divided into hemostasis and inflammation, tissue growth, 

called proliferation and tissue remodeling [1]. Usually wound contractions result scarring, which can result different 

consequences, ranging from body disfigurement to organ dysfunction [2]. There are a lot of complex scar treatment 

methods, but these therapies often result in inadequate results like relapses or side effects. Therefore, non-invasive 

treatment methods, such as compression therapy, silicone gel films, and the  herbal extracts (Table 1) are becoming very 

popular.  

 

Table 1. Some topical non-invasive hypertrophic scar and keloids therapies [3] 

Therapy Preparation method Use Pros Cons Efficacy 

Compression 

therapy 

Custom-made elastic 

compression garment 

of different shape 

Worn all day until scar is 

mature; new garment 

made very 6–8 weeks 

Low cost 

Limited use on face and high-

motion areas; low patient 

compliance; subjective 

pressure measurements; side 

effects of local skin maceration 

+ 

Silicone 

sheeting 

Soft, extensible tacky 

or nontacky gel or 

soft rubber sheets 

12–24 h/d for 2–4 

months 

Easy to use, more 

effective than 

silicone gel alone 

Cumbersome application, 

especially in areas of 

movement; side effects of 

superficial maceration 

+ + 

Herb extracts 
Transparent gels and 

creams 

3–4 times/d for 8 weeks 

on new scars (after 

wound closure) and 2–6 

months on old scars 
 

Good for exposed 

areas, widespread 

availability 

Few documented effects on 

scars 
+/– 

 

The goal of this investigation is to create textile compression means with silicone and medical plants extract 

composite layer for complex scar treatment. 

3D knitted structures must ensure compression higher than capillary pressure (about 24 mmHg) to decrease blood 

flow and hypoxia [4]. Compression fabric of high tensility in all directions, permeability, and durability, could be used. 

These properties was ensured by compression means knitted from elastomeric yarns – polyurethane core double wrapped 

with polyamide 6.6 yarn that generated pressure of 25 mmHg.  

Meanwhile, silicone relieves scar redness, paint, improves elasticity [5]. Prosthetics, highly biocompatible, cross-

linked polydimethylsiloxane (PDMS) with 2 methyl groups, from Wacker Chemie AG, was used for scar treatment. This 

silicone has low hardness (Shore 00 – 25) and strength, is hydrophobic, viscoelastic (elongation at break – 550%), and 

repels water and dust. PDMS layer of 2 mm thickness can be easy formed and adhered to knitted compression textile 

surface with biocompatible silicone adhesive (adhesion strength – 390 N/m with cohesive failure mode). 

Medicinal plants show several different effects on hypertrophic scars: proliferation inhibition of fibroblasts, 

promotion of apoptosis, suppression of mitosis, decrease of scar tissue fibrosis [6]. The antihypertrophic scar activity of 

medical plants results from a variety of components (i.e., bioflavonoids) contained in these plants. Red onion (Allium 

cepa) extract shows antiproliferation of hypertrophic scars fibroblast activity due to the presence of quercetin, cepalin, 

kaempferol, and other flavanoids. Addition  of Allium cepa extract freeze-dry particles reduces the PDMS composite 

surface wettability in 1-3 %. Onion extract blocked PDMS cross-linking, therefore, additionally silica nanoparticles were 

added. Low amount (1%) of onion extract/silica nanocomposite increases mechanical properties at tension up to 26 %, 

though 4 % of additive decrease tensile strength and elongation. 
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