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Table 1 Structural parameters of the Navarro model eye

Radius/ Aspherical Thickness/ Refractive

Surfaces . .
mm  coefficient mm index
Anterior corneal
7.72 —0. 26 0.55 1.376
surface
Posterior corneal
6.5 0 3.05 1.337 4
surface
Anterior lens
i 10.2 —3.1316 4 1.42
surface (pupil)
Posterior lens
—6 —1 16. 4 1. 336
surface
Retina —12.3 0 16. 27
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Table 3 The seidel spherical aberration distribution coefficients
of each ocular refracting surface (S;), and the total
228, for hyperopia of —16D (mm)

Pre- Spherical PIOL Conical PIOL
Surfaces . . . .
implantation implanted implanted
Anterior corneal
0.017 750 0.017 750 0.017 750

surface(S;),

Posterior corneal

—0.003 506 —0.003 506 —0.003 506
surface(S;),
Anterior surface
- 0. 000 369 —0.000 038
Of PI()I4(S));
Posterior surface
- —0.024 981 —0.024 665
of PIOL(S)),
Anterior lens
-0.011 671 -0.011 480 —0.011 539
surface(S;);
Posterior lens
0.018 094 0.014 974 0.015 035
surface(Sy)g
S 0.020 668  —0.006 874 —0.006 962

Pre- Spherical PIOL Conical PIOL
Surfaces . . . .
implantation  implanted implanted
Anterior corneal
0.017 750 0.017 750 0.017 750

surface(S;),

Posterior corneal

—0.003 506 —0.003 506 —0.003 506
surface(Sy),
Anterior surface
-— 0. 000 576 0.040 054
of PIOL(S;);
Posterior surface
- 0. 000 675 —0.053 981
of PIOL(S)),
Anterior lens
—0.012 087 —0.011 694 —0.010 938
surface(S;)s
Posterior lens
0.018 66 0.020 487 0.019 467
surface(Sy)g
S 0.020 817 0.024 289 0.008 846
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Title Analysis of the Spherical Aberration Correction with Conical Anterior
Chamber Phakic Intraocular Lens

ZHAO Xing', ZHANG Mei-hui"'?, FANG Zhi-liang'
(1 Institute of Modern Optics; Key Laboratory of Opto-electronic Information Science and Technology ,
(Ministry of Education), Nankai University, Tianjin 300071, China)
(2 Tianjin University of Technology, Tianjin 300091, China)

Abstract: In order to explore the property of the conical anterior chamber phakic intraocular lenses (PIOL)
in the spherical aberration correction, spherical and conical surface PIOLs were designed, and the
characters of spherical aberration correction were researched. Based on the model eye of R. Navarro et al,
the spherical and conical surface anterior chamber phakic intraocular lenses for the ametropia correction
were designed with ZEMAX software. After the comparison of modulate transform function (MTF) and
Zernike spherical aberration, and the analysis of Seidel spherical aberration, it was found that compared
with a spherical surface, on the premise of the ocular refractive error being corrected, the conical surface
can correct the spherical aberration and make MTF improved observably for hyperopia more than myopia.
The correction of spherical aberration for myopia with spherical and conical PIOLs is equivalent. This
conclusion would be useful for the design and application of anterior chamber PIOLs.

Key words: Visual optics; Aspherical phakic intraocular lenses; Modulation transfer function; Zernike

spherical aberration; Seidel spherical aberration





