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Supporting Information 941 

 
942 

Materials 943 

Resins of Urethane Methacrylate (UMA, in cyan, white and black) and Silicone (SIL 30 944 

in grey) were generously supplied by Carbon, Inc. (Redwood, CA.). Isopropanol (IPA) from 945 

Thermo Fisher Scientific (Waltham, MA USA) was used as received. Placebo Estring
®
 and 946 

NuvaRing
®
 were obtained from Particle Sciences Inc. and stored in ambient conditions prior to 947 

mechanical testing.  948 

 949 

 950 

Supporting Figure  1. Mechanical property testing with Instron for load at 50% 951 

compression. Representative rings shown (left to right) silicone EstRing placebo, DLS SIL 30: 952 

54-7.6 solid ring, and DLS SIL 30: Nodal 3.80 (unbanded). Custom UMA shims designed to 953 

support and stabilize ring during compression.  954 
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 956 

Supporting Figure  2. Schematic illustration force orientation relative to unit cell array. 957 

Example CAD image of Cylinder 3.80 banded (4.0H 0.6T) with lines demonstrating direction of 958 

linear array of unit cell. Force orientation was conducted at both 0° and 45°, relative to the array 959 

of the unit cell. 960 

 961 

Supporting Figure  3. Images of IVRs by size fabricated by DLS in SIL 30. Human, macaque 962 

and mouse-sized IVRs compared to a standard penny.  963 

 964 

 965 
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 966 

Supporting Figure  4. Illustration of horizontal versus vertical orientation. Demonstration of 967 

multiple rings orientated horizontally and vertically with identifying label. Multiple rings (x16) 968 

during the fabrication process with DLS in SIL 30. 969 
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Supporting Table 1. Tabulation of volume fraction and log 50% compression of IVRs 979 

presented in Figure 7. Average and standard deviation values represent n=3 samples per ring 980 

type. 981 
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