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Problem
Arthritis is the term for painful swelling and stiffness 
of the joints, usually caused by cartilage wearing down 
over time. Arthritis is one of the most common diseases 
in the US with 1 in 5 Americans suffering from it in their 
hands alone. In its disease’s early stages it is relatively 
benign, cause mild pain and swelling but, as the disease 
develops and  cartilage begins to wear away bone joints 
can become unstable  eventually making is very difficult 
or impossible for a patient to use their hands. As manual 
labor and manufacturing jobs become less common and 
computer based positions become more of the norm and 
with an aging population we can only expect the number 
of Americans suffering from arthritis of the hands to rise.  



Design Opportunity
Many patients who suffer of arthritis require splints to 
give added support or immobilization in order to reduce 
pain and allow for healing to occur. While these splints 
are usually very simple they cost hundreds of dollars, and 
require a patient to go to a occupational therapist due 
to the fact that they have to be custom made for each 
patients hands. This can be difficult for patients who have 
retired and are living on a fixed income, or live in rural 
areas where occupational therapists are uncommon. 

Using 3d scanning and additive manufacturing it is rela-
tively easy to produce splints at a fraction of the cost of 
what a patient would be paying at a occupational thera-
pists office, and the freedom given by the additive manu-
facturing process allows the splints to have a much higher 
level of customization than is traditionally available.



Inspiration



Parametric Overview
1. Treatment of 3D scanned model
 a. Cutting in Rhino
 b. Smoothing and converting to surface
2. Voronoi intra-skeleton and exo-skeleton construction
 a. Creating patterns
 b. Mapping to surface
 c. Trimming
 d. Lofting surfaces
3. Leaf vein structure
 a. Drawing center line
 b. Recursive vein production algorithm



Cutting in Rhino



Smoothing and Patching



Creating Voronoi Patterns



Mapping to Surface



Lofting and Trimming



Center Line



Recursive Leaf Patterning





5 Models

Wrist-Immobilization

Wrist-Support

Thumb-PIP Joint 

Thumb-MCP Joint
Finger- PIP and 
DIP Joints



5 Styles

Tokyo: Minimal Berlin: Performance Denver: Natural Forms
with Technical Support

Aukland: Nature focused Key West: Natural Coral



Preliminary 3D Printed Model



Voronoi pattern imitates the physics 
that govern leaf growth giving the 
splint an organic appearance

Voronoi splints are developed from a 
3D scan of the patients hand to ensure 
perfect fit

A finer more intricate pattern provides 
support while remaining breathable

A larger Voronoi pattern acts as a 
skeleton for the splint, increasing the 
strength and decreasing the weight 
cost and build time.



Major Parametric Variables

ThicknessHeight DensityShape



Taxonomy: Thickness



Taxonomy: Height



Taxonomy: Density



Taxonomy: Shape




