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Bionic Humanoid:
Biomimetic Retina Model Having Photoelastic Stress Sensor
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We proposed sensor-integrated retina model with similar Young’s modulus to human retina for training of
ophthalmologist. Mimic of mechanical properties of human retina is important issue for surgical simulator. Moreover,
integrated of sensor into model is useful for evaluation of surgeon skill. First, we fabricate eye ball model having
retina and scleral with similar Young’s modulus to human by adjusting the concentration of catalyst. Then,
photoelastic coefficient of retinal model is increased by adding the carbon nanomaterial. As a demonstration, stress
distribution on retinal model was measured using the assembled retina and sclera model in skull model having

polarization optical system.
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Fig. 1 A Schematic diagram of retinal model having
photoelastic stress sensor and optical system. (a) Eye model.
(b) Optical system for stress measurement
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Tl SLAE SEESTINED Table 1 Young’s modulus of fabricated model.
S V. = ; ;
b\ . ' Part Young’s modulus | Young’s modulus
\ (Literature) (Fabricated)
; Scleral 1.8-2.9 MPa 1.8 MPa
-2 Retina 20kPa 70 kPa
6 mm 10 mm "
(@) (b) © 02
Fig. 2 Fabricated retina model and eye model. (a) Retina * PDMS y = 0.000114x .
model, (b) Eye model, (c) Assembled model. 0.4 e e
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Fig. 3 Photoelastic coefficient of retinal model
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Fig. 4. Measurement of stress distribution on retina model. (a)
Experiment model. (b) Eye model, (c¢) Insertion of forceps, (d)
Optical Image of retina (before pushing). (e) Stress image

(before pushing), (d) Optical Image of retina (after pushing).
(e) Stress image (after pushing),
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