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Abstract  

CAD and 3D printing technologies have made it possible for non-clinically trained volunteers 

to design and deliver prostheses to people with limb losses at the trans-radial level. However, 

due to the lack of clinical training, the sockets delivered are often rudimentary in design, using 

bulky humeral cuff suspension for shorter residual limbs or poorly suspending skin friction for 

longer ones. The authors would like to present two innovative methods of creating self-

suspended trans-radial sockets for under-resourced communities. These methods both make 

use of pre-fabricated flexible elbow caps, in physical and digital forms, that contain all of the 

casting and rectification around the elbow anatomy required to create a Strathclyde Supra 

Olecranon Suspension (SSOS) Socket. The physical pre-fabricated elbow cap is made from hot 

glue, and soda bottles are thermoformed around this and the cast to create a structurally 

sound semi-customised socket. (Figure 1) The elbow caps come in different shapes and sizes 

for users with congenital and amputated limb losses. The materials needed in these methods 

are also mostly easily sourced and cheap, in an attempt to reduce clinically-used materials as 

much as possible, so as to truly make these sockets accessible to under-resourced 

communities all around the world.  The digital elbow cap stl files are combined with the 3D-

scans of residual limbs using free softwares such as Meshmixer and Sculptgl, and subsequently 

digitally modified and 3D-printed. (Figure 2) A mixture of flexible materials, e.g. Nylon/ TPU/ 

PC, and non-flexible materials, e.g. PLA/ PETG/ ABS, can be used to make flexible inner liners 

mailto:c.liu.2015@uni.strath.ac.uk


 

143 

and hard outer sockets. The remaining connector piece, forearm piece, and prosthetic hand 

can also be digitally adjusted and 3D-printed. 

     

Figure 7: SSOS socket made from 

thermoformed soda bottle and hot glue 

elbow cap 

Figure 8: 3D-printed SSOS socket 

 

Instructions manuals on the both of the above processes are available for volunteers and users 

to have step-by-step guidelines and troubleshoots on the above fabrication methods. By 

simplifying the processes of producing customised trans-radial sockets in terms of materials, 

time, and specialised labour, a lot more people around the world with trans-radial limb losses 

will be able to benefit from the use of a prosthesis. 
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