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In order to reveal the relationship between the deformed shape of the brassiere-wearing breast and the
internal tissue distributions of the breast, the finite element (FE) simulations were applied to the simply
modified breast model. Mammary tissues were assumed as two kinds of material constructions, elastic
and Neo-Hookean hyperelastic model in order to reproduce the MRI experimental results. The lift-up
simulations of the brassiere cup were performed by changing the ratios of the mammary glandular tissues
in the breast under gravity loading. The FE results showed that the deformation at the upper breast was
increased, as the ratio of the mammary glandular was higher. The Neo-Hookean model had better
agreements with the MRI deformation than elastic ones. These results indicate not only of the mammary

glandular ratio but also of the material construction of the human soft tissues are important for more

cosmetic wearing designs of brassieres.
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Fig. 1 MR image reconstruction of bare and brassiere-wearing breasts.
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Fig. 2 Views of simplified breast FE meshes.
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Table 1 Material properties of FE meshes.

Young’s .
Material Modules Mass[ D/irr;s;icy
E [kPa] P18
Fat 20.0 0.92
Skin 100.0 0.94
Mammary gland
Nipple 50.0 1.10
PectoralisMuscle
:;xgeign Mobile
region
Armpit side
Trunk side / (Lateral)

(Medial) i

Fig.3 Boundary condition on pectoralis muscle
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Fig.4 Deformation process of FE analyses
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Fig. 5 Droop and lift-up deformations and contour distributions of maximum shear strain
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Fig. 6 Lift-up displacement and maximum shear strain at observing regions on skin surface.
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