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I. INTRODUCTION

3D printing (3DP), is an ever-evolving technology ena-
bling rapid prototyping and custom design. One promising
application is in the fabrication of prosthetic sockets [1]. Cur-
rently, prosthetic limbs are designed using manual methods,
such as plaster casting and plastic forming, which is time-
consuming, and expensive [2]. A diagnostic socket is com-
monly used by prosthetists to assess and optimize the fit and
comfort of the device on the patient before fabricating the
definitive socket. As such, it must be transparent, rigid, and
thermoformable [3]. However, a viable method for 3D print-
ing a diagnostic socket meeting these criteria has yet to be
established. Therefore, the objective of this study is to pre-
sent a clinically viable approach to 3D print diagnostic sock-
ets for upper-limb prosthetic devices.

n. DesiGN REQUIREMENTS

A Fused Deposition Modelling (FDM) 3D printer was se-
lected due to its accessibility, cost-effectiveness, and desired
part properties [4]. Commonly used transparent filaments
were evaluated. Polyvinyl butyral (PVB) is most similar to
the traditionally used Polyethylene terephthalate glycol
(PETG) sheets [5]. Printing parameters such as nozzle diam-
eter, layer height, shell thickness, and number of perimeters
were optimized to enhance transparency and rigidity. Finally,
post processing techniques, such as smoothing the exterior
surface with isopropyl alcohol, were explored to improve
transparency.

ni. Discussion
Five diagnostic sockets were 3D printed using PVB fila-

ment with specific printing parameters and underwent suc-
cessful clinical assessments by prosthetists. Feedback from

both prosthetists and patients confirmed that the 3D printed
sockets met transparency, rigidity, and thermoformability
criteria, making them a promising alternative to traditional
sockets. This research underscores the potential of FDM 3D
printing for affordable and accessible prosthetic socket fabri-
cation, with implications for transforming traditional clinical
practice to a digital process. Limitations and future work in-
clude exploring quantitative methods to assess and compare
the rigidity and transparency of traditional methods versus
3DP methods.

ACKNOWLEDGMENT

We wish to thank all participants, as well as Elaine Ouel-
lette, Neil Ready, and Sandra Ramdial for their contributions.

REFERENCES

1. A.Aimar, A. Palermo, and B. Innocenti, “The Role of 3D Printing
in Medical Applications: A State of the Art,” Journal of
Healthcare Engineering, vol. 2019. 2019, doi:
10.1155/2019/5340616.

2. International Committee of the Red Cross Physical Rehabilitation
Programme.  Manufacturing ~ Guidelines  Trans-Radial
Prosthesis.; 2006.

3. M. J. Gerschutz, M. L. Haynes, D. M. Nixon, and J. M. Colvin,
“Tensile strength and impact resistance properties of materials
used in prosthetic check sockets, copolymer sockets, and defini-
tive laminated sockets,” J. Rehabil. Res. Dev., vol. 48, no. 8,
2011, doi: 10.1682/JRRD.2010.10.0204.

4. S.Kim, S. Yalla, S. Shetty, and N. J. Rosenblatt, “3D printed tran-
stibial prosthetic sockets: A systematic review,” PLoS One, vol.
17, no. 10 October, 2022, doi: 10.1371/journal.pone.0275161.

5. “Polymaker.” https://us.polymaker.com/ (accessed Oct. 09, 2023)

The 46™ Conference of The Canadian Medical and Biological Engineering Society
La Société Canadienne de Génie Biomédical



