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INTRODUCTION 
The relationship of the residual limb to the prosthetic socket 
is a critical variable in determining both function and 
acceptance of a prosthesis (Michael, 1997). Selecting the 
appropriate gel liner for a patient can be a complicated 
decision due to the numerous types of gel materials, gel 
profiles, manufacturers and most importantly the individual 
needs of the patient. Combine these variables with the 
limited amount of published research on gel liners, and their 
performance when used on a patient and it is easy to see 
how selection of the appropriate liner can be a confusing hit-
or-miss process. Prosthetic prescription for individuals with 
lower-limb amputation is chiefly based on empirical 
knowledge (Tucker et. al. 2012). A new clinician deciding on 
a gel liner for a patient is dependent on the experience of a 
senior clinician’s recommendations, and preferences. Many 
prosthetic companies provide gel liners to their patients 
based on company preference, discounts, and 
reimbursement. This study can be related to the works done 
by Cagle et. al., as well as the clinical considerations by J. 
W. Michael. Cagle concluded that silicone and urethane 
exhibit the highest compressive resistance, which in this 
study is related to durometer and that thermoplastic 
elastomer (TPE) has the lowest durometer. Michael believed 
that” the single most critical aspect of any prosthesis is the 
quality of the interface between the residual limb and the 
prosthesis. This project’s purpose is to evaluate durometers 
of different gel liners and develop a clinical algorithm to use 
when selecting appropriate gel liner options for a prosthetic 
patient.  

METHOD 
Six manufacturers of gel liners with varying materials and 
thicknesses were examined at the Surgical Clinic of 
Nashville, Tennessee.  

The sample material consisted of a 2” x 2” proximal square 
of each liner. The samples were tested using the durometer 
scale (Shore 00 scale) by following the testing procedure 
using CHECK-LINE: Analog Duromenter Model: AD-100, 
purchased from Electromatic Equipment Company, Inc. as 
intended by the manufacturer.  

The instrument was placed level and perpendicular to the 
sample, the foot of the instrument was placed firmly against 
the sample, but not so firmly as to imbed the foot of the 
instrument into the surface of the material.  Pressure was 
maintained for 2-3 seconds and the dial hand gave the 
reading in durometer points.  

This procedure was repeated 3 times and the average of 3 
trials for each sample was recorded to be the durometer of 
that specific material.  

RESULTS 
The manufacturers of the materials tested, the gel types, and 
thickness were all recorded and notated in Table 1. The 
table consists of three different gel types which include 
urethane, silicone, and TPE. The thicknesses tested were 
3mm and 6mm. It was observed that urethane and silicone 
had the highest durometers and TPE was observed to have 
lower durometers. Additionally, the majority of 6mm samples 
had a softer durometer than that of 3mm samples.  

DISCUSSION 
This study was conducted in order to determine an 
appropriate liner for a patient based on durometer as a 
starting point for gel liner selection. By utilizing experience 
together with quantitative information, this strategy could 
potentially lead to increased successful patient outcomes. 
The durometer chart indicates a shore 00 value for each 
liner tested and can be used to improve liner selection for 
the needs of individual patients. 

CONCLUSION 
This study validates the need for a clinical algorithm using 
the variables body weight, K-level, % time standing, limb 
length, and assistive device type (Table 2). From this 
algorithm, a durometer value is determined and then 
potential liners can be gathered and test fit to the patient to 
determine optimal fit and function. When fitting a liner after 
an appropriate durometer is determined, the characteristics 
such as radial tension, knee flexion range of motion, 
patient’s ease of donning, and matching liner shape to 
patients limb shape are considered in treatment.  

(K level + Body weight + % time standing) – limb length 
(inches) – assistive device)= durometer of gel material 
optimal for the patient 

Body Weight 

(add points) 

For every 50 lbs add 5 points in the 
formula up to a maximum of 30 points 
for 300 + lbs 

k level  

(add points) 

K1 = 10, K2 = 15, K3 = 20, K4 = 25 

%Time Standing 
up 

(add points) 

25%= 5, 50%=10, 75%=15, >75%=20 

  

Limb Length 

(minus points) 

3in=5, 5in=10, 7in=15, 9in=20 

Assistive 
Device 

(minus points) 

Walker= -15 

2 forearm crutches or 2 canes= -10 

1 forearm crutch or 1 cane= -5 

(Table 2) 

CLINICAL APPLICATIONS 
Utilizing the quantitative objective durometer information 
provided and the clinical algorithm when prescribing a gel 
liner for a patient will potentially provide improved outcomes 
for the prosthetic patient. Further research of the algorithm 
and durometer chart method using patients with gel liners is 
necessary in order to validate these improved outcomes 
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Table 1 
 
 
 
 
 
 
 
 

Manufacturer Gel Material/Name Brand 3mm 6mm Flow 

     
Shore 00 Durometer 

 OttoBock 
 

Urethane 
     

   
Uncovered 

 
40 50 x 

   
Covered 

  
35 x 

  
Silicone 

     

   
6Y70 

 

46 
  

   
Skeo 6Y75 

 
51 

  

   
6Y80 

 
58 

  

   
Skeo 6Y85 

 
64 

  

        OWW 
 

TPE/Classic 
 

35 29 
 

  
Hybrid 

  
35 26 

 

  
Express/Silicone 

 
40 30 

 

  
Silicone 

  
40 

  

  
SmartTemp 

 
46 

  

        Ossur 
 

Silicone/Comfort 
 

40 30 
 

  
Silicone/Dermo 

 
36 24 x 

  
Silicone/Synergy 

 
38 

 
x 

  
Silicone/Seal-in TF 

 
48 

  

  
Silicone/Seal-in-X-TT 

 
33 30 x 

  
Silicone/Seal-in-X-TF 

 
43 

  

  
Silicone/Seal-in V 

 
30 

  

        ALPS 
 

TPE/Grip gel 
 

32 18 
 

  
TPE/Easy gel  

    

   
Covered 

 
21 

  

   
Uncovered 

  
23 

 

  
TPE/HD gel 

   
22 

 

        Medi 
 

Silicone/4 seal 
 

66 
  

  
Silicone/silver 

 
52 

  

  
Silicone/protect 

 
31 

 
x 

        Evolution 
 

Silicone/Uncovered 
 

55 48 x 

         
 
 
Oww= Ohio Willow Wood 

 

CHECK-LINE: Analog Durometer Model: 
AD-100 

TPE= Thermoplastic Elastomer 
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