W27 % 46 6 K TR Vol.27  No. 6
2019 4 6 A Optics and Precision Engineering Jun. 2019

XEHS 1004-924X(2019)06-1286-07

ARZERMOGEFERERIZITE LN

AE AL TR RIEE
(FEMFER AMENEF TREAF L TH FM 215000)

FEE Oy 1 B A D AR B AR R SR 2R B AT & AR T S N F R R A N TR MR 2 L ' T R
TFAFEZRTREBENOCF RG ., MR8 A BT ARIBIFOCHER ST 501 K TR B2k, 5T 5 IR 3% 52 M4 51 206 IR
AT TRH RS R, W TR AR KOIRR TAERE B 175 mm, BUR R = —4. 2 ML MESk, &R .7
T AR AR T e R B AIL L IR XS B B G2 R AT TR . SCUR 2% R R B L R AN IR ITOL B T MR EE B 65 mm. i il
HBEEREN 9 mm, BEJEEN 90. 2% 38 B 1 ESME 2K 2058 USROG EE W] DL oy T R G A o IR AL B Y38 25 R0
PR EVE T R AF B R AR SCB 9 A IR RS BB B 1Y 0622 3R G0 HL AT 28 A T B L A (IR 1 AR 1R 4 45 s R LUAR B 3
Wi F AR,

X B W AFARAAW ARSI ARIAHAE

HESFES . THTT3 XERFRIZA A doi: 10. 3788/0OPE. 20192706. 1286

Design and implementation of optical system
for corneal cross-linking device

ZHENG Tian-li, FU Wei-wei* , ZHU Hai-long

(Suzhou Institute of Biomedical Engineering and Technology,
Chinese Academy of Sciences, Suzhou 215000, China)

% Corresponding author, E-mail: fuww@ sibet. ac. cn

Abstract: To treat corneal dilatation diseases caused by keratoconus safely and effectively and to
reduce manual alignment errors during surgery, an optical system for a corneal cross-linking surgical
device was designed in this study. First, based on the requirements of corneal cross-linking surgery
related to spot size, uniformity, and working distance. an illumination system was designed based on
the principle of uniformation of the compound eye lens array. Second, an infrared lens was designed
that was imaged by the human eye with a working distance of 175 mm and a magnification § of —4. 2.
The aforementioned design was then processed, a prototype of the corneal cross-linking device was
built, and the designed optical system was tested experimentally. Experimental results show that the
UV illumination light path is 65 mm, output spot diameter is 9 mm, and uniformity is 90. 2%, which
are comparable to those of similar instruments abroad. The infrared imaging light path can provide
clear and quality images for tracking and positioning the human eye during a surgical operation. The

optical system of the corneal cross-linking device designed in this study has the characteristics of a
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simple structure; f[urther, it is low cost, exhibits good performance, and can well meet surgical

requirements.
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Fig.1 Optical system of corneal cross-linking device
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Fig. 2 Optical schematic of compound eye system
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Fig.3 Lighting schematic of compound eye system
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Tab.1 Parameters of compound-eye lens array
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Fig.4 Schematic diagram of compound eye uniform

illumination system model
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Fig.5 Total irradiance map of incident flux
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Fig. 9 Prototype of corneal cross-linking device
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