Advancing Prosthesis Design: Leveraging Integrated
CAD/CAM/CAE Technologies and 3D Printing for
Improved Fit, Safety, and Performance

Abstract

In this invite lecture, it will be discussed how
recent advances in integrated design and
computer-aided technologies
(CAD/CAM/CAE) with 3D printing
manufacturing technologies seem to offer
promising solutions for improving the
prostheses fit, safety, and performance. The
development of numerical models has
surged in the last decade, allowing for
complex biomechanical evaluation and
analysis of the limb-prosthesis system
without producing physical prototypes,
further enhancing the fit, comfort, stability,
and performance of prostheses. Creating an
accurate numerical model that includes all
biological components using current
technologies is not possible; therefore,
simplifying the model's complexity is
necessary. These limitations have led
researchers to develop simplified models
that are difficult to validate through
experimental testing. Due to variations in
geometry, measurement techniques,
material models, and loading cases, both
numerical analysis and experimental
measurements still lack consistency in their
results. Hence the workshop will focus on
the proposed development of a target
population transtibial dynamic numerical
model, which would allow the improvement
and innovation in prosthesis design and
would transfer the trial-and-error workshop
process of prosthesis development into the
digital environment without the need for
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expensive prototypes. Invited lecture will also focus on incorporating novel 3D printing
technologies to manufacture comfortable and safe prostheses using 3D printing with recyclable
plastics and present the possibilities to experimentally test and validate the proposed designs

using robotic systems.
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