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INTRODUCTION 
Facial deformity can be due to acquired or 
congenital causes (Bou, 2006).  In the U.S., 
1.1 % of babies are born with an ear deformity 
(Lin, 2013), and over 70% of implant-
supported facial prosthetic treatments involve 
the ear (Rubenstein, 1995).  These individuals 
could benefit greatly from having access to 
facial prostheses, which are typically provided 
by anaplastologists. 
 
Prosthetists have never before delved into this 
field due to insufficient skills and knowledge; 
however, combining skills of detailed shape 
capture developed by life casting, and three 
dimensional printing (3D printing), it may be 
possible to use a casting from a contralateral 
aspect of an individual (e.g., an ear) as the 
basis for a prosthesis that is anatomically 
correct for the affected side.   
 
Functional benefits of these devices also 
exist, as a facial prosthesis is not always only 
a cosmetic device. In the case of prosthetic 
ears, Walsh (2004) noted that an auricular 
prosthesis was able to transfer sound at a 
higher decibel level than possible without a 
prosthesis.  
 
Estimates for the costs of a facial prosthesis 
range from $2,000 to $4,000 (Butler, 2000). 
This cost may or may not be covered by 
insurance. If not covered, this can impose a 
financial burden on the patient. Using 3D 
printer technology, we estimate that the 
materials used to make the prosthesis can 
cost as little as $200.  
 
Three dimensional printers are becoming 
more affordable. The cost of a 3D printer can 
range from $600 to $2,000 depending on 
desired features, and 3D scanners can cost 
as little as $600. These systems provide high 
resolution output (accuracy up to 0.025 mm 

(3Ders, 2013)) and take up no more space 
than a corner of a laboratory or office. A 
complete system can cost less than a single 
facial prosthesis. 
 
METHODS 
The first step in the process of creating the 
prosthesis is to create a mold of part of the 
individual’s unaffected side with alginate. This 
mold is then filled with plaster to make a 
positive model.  
 
The positive model is then placed into a 3D 
scanner. Data points from the scan are then 
used to create a 3D cloud of the part.  
Software is then used to create a digital mirror 
image replica of the object (Ciocca, 2004). 
The 3D printer then generates a plastic or 
plaster model of this part. 
  
This “mirror image model” is then exposed to 
the same life casting process as the original 
body part, creating a new mold that will be 
filled with appropriate-durometer RTV silicone. 
Silicone has properties similar to skin that 
make it an ideal artificial skin substance. 
Finally, color is added to the silicone model, 
and paint applied to make it match the user’s 
skin for added realism. In cases of the ear or 
nose, the silicone is then be trimmed to allow 
space for hearing or breathing. 
 
To attach the new prosthesis, silicone glue or 
a physical attachment to the accessory can be 
used to hold the new part in place. Other 
typical methods of prosthesis attachment 
include magnetics or surgery (Butler, 2000). 
 
RESULTS 
Creating a fast, cost effective process is the 
first step toward the development of future 
design, research and production projects. 
 
 

 



3D Printing and its application in expanding access to facial prostheses 

    Kathryn Blaharski, Jaimie Howard, Kayleigh Nelson, Matthew Tiggelaar 
Eastern Michigan University 

Faculty Collaborator: Frank J. Fedel, MS, CES 
 
 

American Academy of Orthotists and Prosthetists 
40th Academy Annual Meeting & 

Scientific Symposium 
February 26 – March 1, 2014 

 
 

DISCUSSION 
Currently, there is no cost effective way for 
individuals with loss of facial features to 
acquire a readily available, custom-made 
prosthesis in a timely manner. This project 
can broaden access to these devices, and 
users will regain confidence, integrate into 
society more easily and comfortably, and 
function more normally in daily life with use of 
an artificial appendage. 
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