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3D Printed 
Wrist Brace 
By Chris Therrien 

Abstract 
In life, humans of course come across certain needs that are to be fulfilled, as well as simple wants that they 
hope they can fulfill.  For both of these categorizations, it seems 3D printing can be extremely helpful.  In this 
specific instance, the need is a remedy for an injury.  A 3D printed wrist brace was printed to assist in 
strengthening a weakened wrist, and providing support in order to prevent future injury.  The project reached 
the print stage, and the brace was successfully printed, but never reached a testing stage due to the fact that it 
broke before it could be molded to the subject’s wrist.  This failure could be attributed to too thin of a print.

Background: 3D Printing Today 
3D printing is a concept that arose from 

an innovative idea that printing something could 
be more than just displaying ideas on paper.  Its 
origins (which are much earlier than commonly 
perceived) are found in a 1984 laboratory with a 
man named Charles W. Hull; though incurred 
costs to manufacture machines and print with 
them were monumental at this time.  Since then, 
a paradigm shift has occurred; average prices 
have decreased massively, and total usage has 
proliferated.  3D printing has become a 
household idea approaching ubiquity.  As is 
natural in society with something that has grown 
so much so quickly, there are naysayers who 
point out the flaws and drawbacks of 3D printing 
– and naturally there are some – but for the 
majority, benefits and positive uses seem endless.  
It is yet to be seen how much the market for 3D 
printing will grow, or which of its many applications 
will take its place as the most common or impactful; 
however, with the industry currently growing beyond 
$3 billion dollars in total revenue, it seems to be a 
certainty that 3D printing will not be fading away any 
time in the near future. 
 The impact that 3D printing is making on life 
around the world is massive.  These benefits stretch 

from developers, to 3D print enthusiasts, to 
common people who have the slightest idea of the 
process, but enjoy the final product.  We see this in 
diverse areas of industry.  One of the biggest 
implications is in the medical field.  It is now 
possible to print something as simple and useful as 
a wrist brace, customized to one’s exact hand 
measurements, from the convenience of a home.  
Simple things like this can absolutely save people 
time and money.  The possibilities extend to more 
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extreme problems as well.  Numerous stories of 
prosthetic limbs – for humans and animals alike – 
have made headlines across the country.  Dogs 
missing their two front legs can now be easily fitted 
with wheels specified exactly to their body.  Limbs 
for humans can also be created, as well as even 
more important parts of the body like the trachea.  
For this particular project, the focus is placed on a 
print that deals with physiological motion. 

Project Introduction & Methodology 
This project explores a medical application 

of 3D printing.  It deals with a sprained wrist, by 
means of forceful backward overextension, 
disabling anything requiring the application of force 
with the hand.  This includes any type of upper body 
exercises, such as push-ups and a wide array of 
different weighted lifts.  The discomfort was rooted 
in the torqueing of the wrist; and the most 
problematic motion was identical to the initial 
incurrence of the injury (i.e. flexing of the wrist).   

With a force directly perpendicular to the 
wrist (thus the force was applied to the palm), there 
was no pain.  Yet, when a force was applied that 
caused the wrist to rotate backward (thus the force 
was more toward the fingers than the palm), there 
was pain.  Previous choices to remedy this were a 
various array of strap-based wrist braces; however, 
they are generally not rigid enough.  They simply 
did not sufficiently support the wrist, allowing it to 
flex and bend.  The need was for something more 
rigid and supportive, preferably helping to divert the 
weight of an object into perpendicular force rather 
than torque on the wrist. 

To meet the needs described, the brace 
needs to be big enough to divert the weight of the 
object from wrist to arm, stiff enough to not allow 
any rotation of the wrist, malleable enough to fit the 
hand accurately, and comfortable enough so as to 
not dig into the hand and cause problems.  This is 
where the idea of a 3D printed wrist brace fits in 
quite well.  Specifically, PLA seems to be a great 
candidate material for this project.  Of course, with 
access to an appropriately sized 3D printer, it is 
possible to make the brace as large as necessary, 
so size is not an issue.  As far as material 
properties are concerned: it will be rigid enough to 
support the wrist when completely hardened, but 
not so strong that it will be uncomfortable to the 
wrist.  It can also be worked to make it fit the hand 
better.   

The design of the brace I completely 
supplied by Thingiverse.com. The entire brace is 
built with hexagonal patterns, to increase rigidity.  
There are also slots on either side for Velcro straps, 
which will allow for increaseed tightness around the 
wrist, and thus increase the effectiveness of the 
brace.  This print requires a printer of a decently 
large size, though the printers available are still not 
quite the full size necessary to print the file from 
Thingiverse, so modifications may be necessary.   

There are multiple possible types of 
modifications.  First, the object could simply be 
scaled down as a whole.  This would obviously 
allow it to be printed, but there are certainly 
drawbacks to shrinking the whole brace.  For one, it 
may make it too small to fit on a hand.  Secondly, 
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the holes for the straps may also shrink to a point 
where Velcro straps will not fit.  Another option is 
editing the object in a design program so as to 
shrink just the dimensions on the necessary axes, 
or simply cut off the excess space that will not be 
able to print.  This may make for an awkward 
shape, but it seems to be the better choice. 
 From here, the brace will print flat from the 
3D printer.  This is obviously no use to someone 
who needs a brace to wrap around their arm.  
Choice of material becomes a key factor in this 
stage of production.  PLA is a plastic that becomes 
moldable when it is heated; which is extremely 
useful when it is time to mold the brace.  Using hot 
water or a hair dryer, the object will be heated to a 
point of malleability, where it will be held firmly on 
the subject’s wrist until it assumes the necessary 
shape and hardens.  Then, the Velcro straps will be 
added to finish off the brace. 

Project Results 
 The print of the object went smoothly, with only 
a few minor blemishes.  On the right side of the print, it 
is easy to see three visible marks where the Makerbot 
overheated the PLA and slightly burned it.  At these 
points, as well as a few other corners, the baseplate was 
firmly connected to the desired piece, and was very 
difficult to release.  

The method chosen to make the print fit was 
rescaling the whole brace down about 5% to make it fit 
the plane.  This rescaling did not have any major 
implications in terms of a major mismatch in size of the 
brace as compared to the size of a human wrist.  Of 
course this will vary with other wrists.   

There are a series of subsequent steps that would 
have been very beneficial to do to truly test the success 
of the product, but unfortunately they could not be 
completed.  Of course, the brace (printed flat at this 
point) still needed to be molded to a wrist to have any 
kind of functionality at all.  From here, it needed to be 
outfitted with straps for tightness, and finally, actually 
utilized to test its effectiveness.  To test the brace, it 
would have been implemented in its natural environment, 
weight lifting.  Here, the wrist, as well as the brace, 
would be subjected to increasingly large forces to test 
how much it could support the wrist before the subject 
felt pain.  Eventually, this test would most likely 
transform from how much support the brace could 
provide to how much force the brace could withstand 
without breaking. 

Unfortunately, this test was never realized, as the 
brace cracked previous to molding.  It seems as though it 
would have most likely been much stronger with a 
curved form. One can hypothesize that based off the 
hollow hexagonal design, which seems like it would 
thrive in a curved shape.  Assuming that this is not 
correct, the breaking of the brace can be attributed to a 
the thinness of the brace, which was immediately a point 
of suspicion following the print.  
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Discussion 
This project turned out as a failure when viewed 

from a very baseline viewpoint.  Was the mission 
accomplished, and the need met?  Unfortunately, no.  
The subject was never granted aid in the form of a useful 
and helpful wrist brace.  However, all things considered, 
this process can easily be seen as a step in the correct 
direction for future prints.  The potential things that went 
wrong with this print seem trivial and easy to solve.  
First, the print should be made larger on the Z-axis, thus 
it should be thicker.  It felt flimsy from the onset, and this 
was always a worry, so a little extra thickness would not 
hurt.  Secondly, human error should be minimized next 
time.  In the release of the brace from the baseplate, 
nothing in the brace must be compromised.  Finally, the 
brace should not be subjected to straining forces before it 
is properly molded, thus we save the work on it until it is 
in its proper shape.  We see 3D printing being used in so 
many different ways, assisting medical needs across the 
board; it seems as though this plan, and this print, could 
also be very beneficial if correctly implemented. 
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