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ABSTRACT - A kind of hydration degree adjustable 

artificial skin model (ASM) was developed by the using 

of interpenetrating network of hydrophilic and 

hydrophobic polymers. The developed ASM has been 

applied as skin model for studying the tribological 

interactions between skin and wound dressing, skin and 

cosmetics.  

 

1. INTRODUCTION 

Skin friction is influenced by many factors, 

including the hydration status of skin, the surface 

roughness and surface chemistry of skin and contacting 

materials, the skin anatomic area, test environment, test 

conditions and test equipment, which result in highly 

variable skin friction values and make the comparison 

of data from different research very difficult [1].  

The use of artificial skin model could partially 

solve this problem. There are various kinds of 

commercial artificial skin model available already. But 

most of them are tissue engineered skin model for 

biomedical applications, which usually do not have the 

similar mechanical and tribological property of real 

human skin. Some of them are for industrial application, 

like Lorica for textile research, Silicon rubber for 

artificial grass research. While these kind of artificial 

skin models can only represent skin in dry situation, not 

in hydrated situation [2].  

In this study, a new kind of artificial skin model 

was developed, which can not only have similar 

mechanical and tribological properties to dry human 

skin, but also have similar properties to hydrated skin. 

And their tribological interactions with wound dressings 

and cosmetics were studied.  

 

2. THE TRIBOLOGICAL INTERACTIONS 

BETWEEN ASM AND WOUND DRESSINGS 

The aim of this study was to find out the design 

uidelines for the development of friction reducing 

wound dressings for the prevention of decubitus, based 

on the understanding of the tribological behavior of 

wound dressing. 

 

2.1 Test methodology 

The tribological interaction of wound dressings 

with skin was studied by using the UMT TriboLab 

machine. A nylon ball with 10mm in diameter was used 

to represent bed mattress, which was reciprocating 

sliding on wound dressing covered ASM. Three kinds of 

wound dressings (A, B, and C) were selected. The 

influence of hydration status of ASM and temperature 

on the friction coefficient was investigated. For 

comparison, in vivo study was conducted as well [3].  

 

2.2 Test results 

Figure 1 showed the static friction and fretting 

friction. The results indicated that the designed test 

methodology was able to differentiate the tribological 

behavior of different kinds of wound dressings. 

 

 
(a) 

 

 
(b) 

Figure 1 (a) The static friction and (b) fretting friction of 

the wound dressing covered ASM with bed mattress 

mimicking material. 

 

The results in Figure 2 showed that with the 

increasing in the hydration degree of ASM, the friction 

coefficient increased, which is in good agreement with 

the skin friction theory. In the meanwhile, with the 

increasing of temperature, the friction coefficient 

increased as well. 

In vivo friction measurement was conducted by 

covering the wound dressing on the skin of two 

candidates respectively. As shown in Figure 3, the skin 

covered with wound dressing demonstrated a reduced 

friction than the skin without covering with wound 

dressing. 
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Figure 2 The influence of hydration and temperature on 

the friction. 

 

Figure 3 The in vivo friction results of wound dressing 

covered skin. 

 

3. THE TRIBOLOGICAL INTERACTIONS 

BETWEEN ASM AND COSMETICS 

The aim of the study was to find out the 

correlation between the sensory property and 

moisturizing property of cosmetic products with tactile 

friction. 

 

3.1 Test methodology 

The frictional behavior between cosmetic products 

and ASM was studied by using a finger friction 

measurement equipment [4]. The performance of 

emulsions with different content of liquid crystal was 

investigated. 

 

3.2  Test results 

Figure 4 and Figure 5 showed the static friction 

and dynamic friction of the emulsion with different 

liquid crystal content respectively.  From fig. 4 it can be 

seen that during application the static friction of 

emulsion B is slightly higher than that of emulsion A 

and emulsion C., and 4 min after application, the static 

friction coefficient of emulsion C is the highest. 10 min 

after application, the static friction coefficient of 

emulsion B is the highest. From fig. 5, it can be found 

that, during application, there is no significant 

difference for the dynamic friction coefficient. 4 min 

after application, the dynamic friction coefficient of 

emulsion C is the highest. For emulsion C, optical 

microscopy images verified that it is not a lamellar 

structure, with the polar regions encased by 

hydrophobic regions, which hinders release of water 

from the emulsion. This is reflected by the reduction of 

the friction coefficient, which take place between 4 and 

10 min. 10min after application, the dynamic friction 

coefficient of emulsion B is obviously higher than that 

of emulsion A and emulsion C. At this stage, we think 

that the emulsion C with the highest liquid crystal 

content, has the best protection barrier for human skin. 

Thus, the emulsion can keep water in skin, which 

resulting in high friction coefficient. 
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Figure 4 The static friction coefficient of the emulsions.
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Figure 5 The dynamic friction coefficient of the 

emulsions. 

 

2. CONCLUSIONS 

A kind of artificial skin model (ASM), which can 

represent skin both in dry and hydrated situation, was 

successfully developed.  

The tribological behavior of wound dressing 

interacting with ASM indicated that the design of 

appropriated wound dressing could help reduce the 

friction between skin and bed mattress, which has the 

potential for the development of appropriate wound 

dressing for the prevention of decubitus.  

The understanding of the tactile friction behavior 

of cosmetics interacting with skin could help the 

establishment of objective measurement for studying the 

sensory performance and moisturizing performance of 

cosmetic products.  
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