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INTRODUCTION 

The primary aim of this study was to quantify and 
compare the change in the coefficient of friction 
(COF) between commonly worn sock materials and 
common foot orthosis materials when moisture is 
introduced to the sock. Research has established four 
primary forces contributing to wounds caused by 
repetitive loading: pressure, friction, shear and 
moisture (Carlson, 2006). Research exploring the 
onset of wounds has found that the greater the 
interface COF, the more likely for wounds to occur in 
fewer repetitions than lower interface COF (Naylor, 
1955). Therefore, a material interface with a lesser 
COF keeps skin safer from repetitive loading injury 
than a high COF interface.  

 METHOD 

All testing was conducted at Tamarack Habilitation 
Technologies, Inc. in Blaine, Minnesota.   

Independent variables: Six 8.89cm x 7.62cm samples 
of four different sock materials: cotton, nylon, 
polyester and wool were tested against five different 
orthotic materials: Spenco®, Poron®, Plastizote®, 
leather, and ShearBan®(PTFE).  

Apparatus: The static COF was measured by a tilt-slip 

machine. The machine records the angle at which the 
sled slides across the orthotic material to determine 
the static COF of the interfacing pair. (COF = tan , 

where is the angle of slippage.) 

Procedures: Each dry sock sample was weighed and 

cycled through the tilt machine against an orthotic 
material. After being fully saturated with distilled 
water, samples were weighed before each cycle of 
testing until all samples achieve their initial dry weight. 
This was performed for each sock to orthotic material 
interface combination. Sock moisture saturation was 
determined by the equation: (Sw - Sd)(1/ Sd)(100); 
where Sd = dry weight and Sw = wet weight.  

Data Analysis: The data were best compared using 
graphical analysis due to the small sample size and 
the exploratory nature of the study. Relevant data 
selected from testing corresponded to COF values 
representing dry and damp socks only: 0% and 20-
30% moisture saturation, respectively. 

RESULTS 

In general, average COF increased with the presence 
of moisture. For some tested pairs, the presence of 
moisture influenced the COF greatly, such as the 
testing of nylon or cotton socks. Other testing pairs 
demonstrated very little change in COF values, such 
as pairings with wool and polyester socks.  

DISCUSSION  
Plastazote® had the greatest average COF value for 

all dry and damp sock pairings. Conversely, 

ShearBan® had the lowest average COF. This data 
can be combined with knowledge of additional 

material characteristics and patient presentation to 

guide wound management and prevention decisions.   

 

CONCLUSION 

ShearBan® maintained a low COF across each sock 
type as well as throughout saturation levels. A 
consistently low COF interface such as ShearBan® 
can protect high risk skin from exposure to damaging 
forces by allowing more repetitions before elevating 
wound risk.      

CLINICAL APPLICATIONS 

Exploring how forces change with different material 
interactions/environmental conditions pertaining to a 
foot within a shoe builds a basis for clinical 
recommendation to reduce repetitive loading foot 
wounds. This inherently reduces wound related costs, 
infection risk and decreases lower extremity 
amputations due to non-healing foot wounds.    
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Figure 1. Dry Samples COF: 0% Water by Weight 

 
Figure 1. Damp Samples COF: 20-30% Water by Weight 


