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Materials Development and Design of Heel Cushion for Reducing

Plantar Heel Pressure
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ABSTRACT

The material development and design of a heel cushion were studied for
reducing plantar heel pressure. Natural rubber was chosen for this study due to its easy modified
properties, low cost and high durability compared with the synthetic rubbers. The compounded
rubber recipes were developed to meet the required properties similar to the properties of a
normal human heel tissue. The peptizer and aromatic oil were mixed with the rubber compounds.
The typical vulcanization with sulphur was used to form the cushion pad. The modified rubber
recipes gave the decreases of plasticity about 75-80%, hardness about 60-90% and viscosity about
50-80%. Their compression set were about 2% at room temperature and a range of 10-12% at
aging temperature. The modulus at 30% strain is about 80-170 kPa. This modified rubber can
absorb energy as high as 70%. These results a;e closed to the properties of the normal heel tissue
of human. The graphical design and FEA tools were used to obtain the final model of the
prototype and compare the properties with the three commercial cushions. The additional testing
methods using the Flgxiforce and the Tekscan sensor were also used to compare a contact
pressure of the prototype and the commercial cushions. It was found that the unique *“double
waffle pattern” of the prototype drastically reduces the contact pressure in the specific target area
about 59% compared with the plain pad without the waffle pattern. In addition, the prototype heel

cushion can effectively reduce plantar heel pressure similar to other commercial heel cushions.
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