
CASE STUDY

USING 3D PRINTING TO 
PROVIDE LOW-COST 
PROSTHETIC CARE IN 
DEVELOPING COUNTRIES 

Victoria Hand Project began as a research project 
at the University of Victoria that studied the 
feasibility of 3D-printed hands. During the first 
trials completed in Guatemala in early 2015, the 
participants in the trials asked to keep the 
prosthetic hands since they did not have a 
prosthetic device of their own. This spurred the 
idea of a non-profit organization focused on 
providing low-cost prosthetic care in developing 
countries by using 3D printing.

VHP is now operating in 8 developing countries 
(Nepal, Cambodia, Guatemala, Ecuador, Haiti, 
Egypt, Uganda, and Kenya) and is in the midst of 
expanding to remote and under-served regions of 
North America. When VHP expands to a new site, 
a VHP team member will travel to the location 
and train locals on how to use this leading-edge 
technology to manufacture the prosthetic hands 
themselves. The equipment (3D printers, 3D 
scanning system, computers, etc.) will be kept 
on-site so the local experts can manufacture the 
Victoria Hand when a patient approaches the 
clinic. VHP also works with local healthcare 
providers to fit the prosthetic devices. 

WHERE IT STARTED
HOW THEY BEGAN 3D PRINTING PROSTHETICS

WHAT RESULTS HAVE COME
FROM 3D PRINTING?

The Victoria Hand is a final product that is 
made by 3D-printing, rather than only 
using the 3D-printer for prototyping. 

We have found ways to improve the print 
quality, material used, and print time 
throughout the years. We also learned how 
to design for strength and cleaner finishes 
to make the hands operate better, and 
require less assembly time.

The Victoria Hand Project has a mission to provide 
low-cost, highly functional, 3D-printed prosthetic arms 
to amputees in areas of the world where access to 
prosthetic care can be difficult. The Victoria Hand is 
based off a design made by Dr. Nick Dechev (VHP’s 
Executive Director) during his Master’s at University of 
Toronto in the late 90s, named the TBM Hand. This hand 
was expensive to manufacture due to the high costs 
associated with traditional manufacturing techniques, 
such as milling. It wasn’t until desktop 3D printing 
became feasible that the Victoria Hand was re-designed 
and could be made in less time, and at a lower cost. 

WHY 3D PRINTING?
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One of the biggest things people can do to help is 
follow our social media pages to keep an eye out for 
upcoming opportunities to help out. They can also help 
spread the word about VHP’s work so we can reach 
more people. VHP is contacted by people all around the 
world asking them to expand to their country to help 
amputees there. They normally get a few requests a 
month. One of largest barriers to providing help in 
these communities is a lack of funding. If people want 
to help provide an amputee with their own prosthetic 
hand, they can go to victoriahandproject.com/donate
and make a donation.

HOW DO YOU FORESEE USING 
3D PRINTING IN THE FUTURE?

HOW OFTEN IS THEIR 3D 
PRINTER RUNNING?
At least one of 26 Ultimaker 2+ printers in nine 
different countries is running at one time. The VHP 
does the prototyping in our lab at the University of 
Victoria in Victoria, BC, and they send the design 
files (STLs and Gcode) out to our partners around 
the world. When they are prototyping a new design, 
such as the recent release of the V300 Victoria 
Hand, they have the printers running almost 24/7. 
The great part about 3D printing is they can quickly 
iterate the designs. When a patient approaches the 
clinic, they can receive a custom prosthetic device 
the next day (if a hand is pre-built). The process of 
3D scanning a positive mould and making a custom 
socket only takes 2 hours, and the arm can be 
printed overnight in 6-8 hours.

At the beginning of the project, different 3D printers 
were researched and tested to find the best ones to 
use for manufacturing in developing countries. The 
Ultimaker 2 printer and an SLA printer were initially 
tested in Guatemala, and the Ultimaker posed to be 
more reliable for the environmental settings. The 
VHP team has continued to use Ultimaker 2+ 
printers around the world for many reasons. They 
have found that these printers work well in all 
environments, such as the heat of Haiti and near the 
dusty roads in some cities. They can also design 
specifically for these printers so their partners can 
just download the Gcode and start prints with less 
hassle. Using one type of printer also makes it easy 
for them to diagnose print issues or issues with the 
printer itself. 

THE VICTORIA HAND

HOW YOU CAN HELP

The product is a custom prosthetic arm that is made 
for only $100 USD by using rapid prototyping. The 
main components of the hand are made using 
3D-printing, but recently laser cut steel was added 
to stress-bearing parts of the hand. This will help 
prevent hand breakages from external stresses.

The VHP team will continue to use 3D printing to make custom 
prosthetic devices in areas that need them most. Advancements 
in 3D printing technology and materials has allowed VHP to 
further expand to different areas of the world. VHP is also 
working with the University of Victoria to design low-cost, 
custom orthotic braces using 3D printing. These orthotic braces 
will be deployed in remote and under-served areas of Canada 
and the United States (once Covid allows).


