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Purpose: This study developed detachable lenses using PDMS (polydimethylsiloxane) and PU (polyurethane) to meet
the increasing demand for visual aids among patients with presbyopia in aging societies. The physical and optical properties
of the lenses were analyzed. Methods: Detachable lenses were fabricated with varying PU concentrations (PUO, PU5, and
PU10). The refractive index, optical transmittance, and tensile strength of the samples were measured. Optical transmittance
in the visible light range was evaluated according to ISO 8980-3 standards, and optical design was conducted using the
CODE V software based on the measured refractive index. Results: The PUO sample demonstrated high optical
transmittance (95.36%) and appropriate tensile strength (0.51-1.02 Kgf/mm?), confirming its suitability as a lens material. In
contrast, PU5 and PU10 samples showed transmittance values below the ISO standard, indicating limitations for their use as
corrective lenses. Optical design performed with the PUO sample revealed minimal differences between the paraxial and
actual fields of view, indicating low distortion aberration and precise light focusing. Conclusions: This study demonstrated
the feasibility of designing and fabricating detachable lenses using the complementary properties of PDMS and PU. These
results suggest the potential to address limitations of conventional corrective lenses. However, further investigation into the
long-term optical performance stability and evaluations under various environmental conditions are required.
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Table 1. Material compositions of the Detachable Lenses (%)

Concentration ~ PDMS PU EDGMA AIBN
PUO 99.4 0 0.3 0.3
PUS5 94.4 5 0.3 0.3

PU10 89.4 10 0.3 0.3
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Table 2. Measured Refractive Indices and Abbe Numbers
of the Detachable Lenses

Concentration PUO PUS5 PU10
Refractive index 1.4116 1.4531 1.4692
Abbe number 412.5 400.8 396.3
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Fig. 1. Transmittance of the Detachable Lenses.
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Fig. 2. Transmittance of the Detachable Lenses with Additional
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Fig. 8. Photograph of the fabricated detachable lens.
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