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AMT Postpro chemical vapor
smoothing proves a gamechanger
for custom 3D printed prosthetics
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Automated post-processing systems manufacturer Additive Manufacturing Technologies
(AMT) has deployed its PostPro chemical vapor smoothing technology to improve the sur-
face finish, comfort, and durability of 3D printed prosthetics.

Prosthetic device manufacturer Proteo turned to AMT for the post-processing of its 3D
printed DuoSocket prosthetic, which had been customized for a patient who had undergone
a limb re-amputation and for whom the device was still not comfortable or durable enough
to use, due to the shape of the stump.

The firm made use of AMT's PostPro chemical vapor smoothing system to improve the
surface finish of the device to make it more comfortable to wear, while also increasing the
stability and durability of the prosthetic to enable the patient to continue his normal physical
activities, such as cycling and football.

POST-PROCESSING FOR PROSTHETICS

Proteo is one of the first companies to have successfully implemented 3D printing, CAD modeling,
and 3D scanning for lower limb prosthetics. The DuoSocket prosthetic marks the next stage in the
development of the company’s products, with which Proteo hopes to completely revolutionize the
creation of prosthetics on a global scale.

Proteo’s DuoSocket prosthetic was 3D printed using HP's MJF 3D printing technology and
was made up of two layers; a TPU inner socket and PA12 outer layer. Despite TPU's flexible
properties, the rough 3D printed surface was too uncomfortable to wear for the patient and would
also act as the perfect breeding ground for bacteria if the patient was to sweat too much while in
contact with it. To solve the prosthetic’s surface finish issues, the firm leveraged AMT's PostPro
chemical vapor smoothing technology. After surface finishing, the 3D printed prosthetic gained
improved mechan-ical properties, such as elongation at break, which increased its durability
and life longevity. The process also increased the flexibility of the TPU inner socket to deliver
greater comfort.

One benefit of the PostPro chemical vapor smoothing technology is that because the process does
not add or remove any materials, it does not increase the weight of the part or change its dimension-
al accuracy. This was particularly important for this application, as the prosthetic was custom-made
exactly for the patient due to the challenging shape of his stump after re-amputation, which made
creating a well-fitting socket very difficult.

To address the concern of bacteria proliferation, the chemical vapor smoothing process sealed the
surface of the prosthetic against liquid intake. Therefore, if the patient sweats while wearing the
prosthetic, the sweat will simply deflect off the surface instead of being absorbed by the 3D printed
part. In turn, the sealed surface increases sterilization, with tests showing that parts undergoing
PostPro chemical vapor smoothing demonstrate a reduction of bacteria accumulation when com-
pared to as-printed surfaces. This process increases the overall aesthetics of parts and makes them
look like they have been industrially manufactured. According to AMT, this is the “ultimate goal.”
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Once the DuoSocket had undergone the PostPro chemical vapor smoothing process, the patient
found that the TPU inner layer was far more comfortable to wear, while the PA12 outer layer was
durable and stable enough for him to go about his normal physical activities.

Not only did the partnership between AMT and Proteo provide the patient with a fully suitable and
customized prosthetic with improved comfort and performance, but it also demonstrated the ben-
efits of AMT's PostPro chemical vapor smoothing platform for wider 3D printed prosthetics appli-
cations.
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