
Current methods of taking impressions for orthotic devices include 
plaster bandage, fiberglass, and laser-optical scanner. This poster 
presents an alternative impression and fabrication technique for 
foot orthoses, ankle-foot orthoses, knee-ankle-foot orthoses, and 
thoracolumbar-sacral orthoses that utilizes the dilatancy principle 
(vacuum packing) initially investigated in the 1940’s by WJ Mead.  
 
To date, the foot orthosis and the ankle-foot orthosis systems have 
been tested on both able-bodied subjects and subjects with 
impairment. The knee-ankle-foot orthosis and the thoracolumbar-
sacral orthosis systems are under development. 

Summary 

To create a potentially better, cheaper, faster, and greener 
approach for cost-effective services in both developing and 
developed countries. 

Objective 

Methods 

This development project consists of 3 stages: 
• Pre-clinical tests using a plaster model 
• Test a minimum of 3 able-bodied subjects 
• Test a minimum of 3 subjects with impairment 

 
Each stage follows these steps: 
• Take impression (negative mold) 
• Convert impression to positive sand model 
• Measure positive sand model to confirm accuracy 
 
On subjects, additional steps are: 
• Apply reliefs to positive sand model 
• Fabricate orthosis 
• Fit device to subject 
• Ask subject to rate comfort of 

• The impression process 
• The fabricated orthosis 

 
Researchers evaluate and modify system based on observations 
and subject feedback. 

Benefits of dilatancy plaster-less systems are: 
• inexpensive set-up and maintenance 
• light-weight and portable 
• clean  
• minimal wastage 
  
Finally, the dilatancy systems enable practitioners to take fast, 
accurate impressions and fabricate devices for patients in a single 
clinic visit. This technology will be particularly beneficial in 
resource-limited areas. 
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Converting impression to positive sand model for thermoforming 

Taking negative impressions for fabricating foot orthoses (FO) 

Dilatancy Mold Positive Sand Model 

Taking an ankle-foot orthosis (AFO) impression and converting 
to positive sand model 

Negative mold to positive sand model to AFO  
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