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and patients. For the practitioner, the 
data retrieved and analyzed by embedded 
printed electronic sensors will help clear the 
pathways of communication with patients 
and appropriately address each issue that 
arises within the socket. Additionally, 
practitioners and insurance providers can 
use this data to ensure proper treatment 
plans and minimize insurance ambiguities. 
Innovative materials will help the manu-
facturing community provide advanced 
and affordable sockets that offer improved 
customer satisfaction, and the insurance 
industry can use the consistent real-life 
data provided by the SOCAT system to 
facilitate the evidence-based approval 
process and expedited delivery of product 
to the patient.

From the patient’s perspective, as noted, 
the new SOCAT design will reduce treat-
ment timelines drastically. Figure 3 details 
the differences between the old process, 
which can take four to six weeks while 
requiring a temporary prosthetic and 
multiple fittings, and the SOCAT process, 
which has a cycle time of a few days. 
Furthermore, by gaining control of volume 
change, socket temperature, pressures, 
pistoning and skin integrity, the SOCAT 
design will improve comfort, gait, mobil-
ity and functional capacity. No longer will 
patients depend on multiple sockets to 
cope with volume fluctuations.

For new amputees, the limb changes 
and limb-liner contact will be detected by 
the pressure sensors in the temperature 
control, anti-pistoning/biocide and sens-
ing (TABS) liner. Information and data 
provided by temperature and pressure 
monitoring will improve treatment and 
rehabilitation. The use of auxetic foam 
helps the prosthetic automatically accom-
modate the residual limb’s volume changes 
throughout the day. 

SOCAT technologies can be scaled 
and integrated with components in all 
aspects of lower extremity prosthetics. 
The integrated system can adapt easily to 

advancements, including microproces-
sor knees, C-Leg, iWalk and bionic ankles. 
Overall, this system will provide a new 
outlook on life for practitioners, manu-
facturers and the insurance industry. But 
most importantly, it takes a step in the right 
direction by greatly improving the quality 
of life for prostheses wearers. d
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Figure 3. The SOCAT project shifts the design and manufacturing paradigm by using 
modern technologies such as advanced materials, 3-D scanning, CAD/CAM/CAE, and 
additive manufacturing to reduce manufacturing cycle time and cost. 

TRADITIONAL PROCESS SOCAT PROCESS
1.  Amputee visits clinic/practitioner for measurements and 

a plaster wrap cast to create a negative mold.
1.  Amputee visits clinic/practitioner for 3-D scanning of residual 

limb.

2.  Negative mold is dusted with talcum and filled with 
plaster to create a positive mold.

2.  Practitioner makes digital version of the socket and TABS liner 
molds on computer; modifications can be made easily to 
enhance fit and comfort.

3.  A check socket is made with clear plastic using the 
positive mold, followed by testing for fit. Modifications 
are marked on the check socket.

3.  Molds are fabricated through additive manufacturing/3-D 
printing.

4.  The positive mold is modified by the technician based on 
the check socket marks and the practitioner’s direction 
to define the final shape.

4.  Computational modeling and simulation optimizes fiber 
structures (fabrics layup) and determines the optimum 
manufacturing process (e.g., resin infusion) parameters to 
ensure the strength and manufacturability of the composite 
socket.

5.  A CNC router cuts a foam mandrel using the geometry 
measured from the modified positive mold. The custom-
made liner is cast from this mandrel and the mold.

5.  Using the molds, the composite socket is made with vacuum-
assisted resin transfer molding, and the TABS liner is cast 
using silicone with embedded sensors.

6.  A polyvinyl acetate film is placed over the positive mold, 
followed by multiple alternating layers of nylon stocki-
nette and carbon fabrics. The whole assembly is covered 
with another layer of polyvinyl acetate film.

6.  Practitioner makes efficient tests of the socket with the 
patient using feedback from the sensors and selects related 
accessories.

7.  A two-part acrylic resin is infused into the fabric assem-
bly through the vacuum-assisted resin infusion process. 
It is allowed to cure.

8.  The positive mold is broken up to remove the cured com-
posite socket before it is trimmed to fit the amputee.

9.  A liner is made with silicone from the previously 
fabricated molds. 

10.  The practitioner gives a final fit test, makes any neces-
sary adjustments, and then selects related accessories, 
such as socks.




