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Rhea Breast Pump: Biomimicry Informed Design

wrap around the outer housing of the pump and can be seen in the mold in Figure 4.5. This
ensures that Ecoflex is the only material coming in contact with the breast to provide optimal
comfort for the mother. The narrow end, or neck, of the flange, is made about 5 mm thinner in
order for the flange to deform more under pressure and to ensure the tongue actuator is felt on
the nipple through the flange. The shape of the flange is also made less round to create a tighter

fit to the breast and to maintain a sealed space for vacuum pressure to be applied.

Figure 4.4: Flange Iteration 2 made out of Ecoflex 00-50.

Figure 4.5: Bottom half of flange mold Iteration 2.
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Rhea Breast Pump: Biomimicry Informed Design

In our final iteration, shown in Figure 4.6, the flange is more conical in shape in order to have a
tighter fit on the prosthetic breast. This is accomplished by reducing the length to help the flange
sit closer to the breast and improve sealing. Additionally, along the bottom part of the flange,
where the tongue actuator comes in contact with the flange, the flange thickness is thinner than
in other areas. With the flange thinner in the neck and along the bottom, the tongue actuator can
be felt better through the flange and be more effective at extracting milk. At this stage in the
design process, we decided to embed the heating plates into the flange to create a warm
compress. This was done by adding wells to hold the heating plates so that the heat could be felt
through the flange. These changes are highlighted in Figure 4.7. Some design features that did
not change from the previous iteration were the lip design, the widest diameter of the flange at
the location of the lip, and the narrow thickness of the neck. Due to supply shortages, Ecoflex
00-45 is used for the final flange. It has a close stiffness to Ecoflex 00-50 and a photo of it can be
found in Appendix C.2.

Figure 4.6: Flange Iteration 3 made out of Ecoflex 00-45.
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