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Abstract ; The Liou-Brennan eye model is constructed using the optical design software ZEMAX. The Depth of
Focus(DOF) , extended Intraocular Lenses( 10L) that includes aspherical 10L, refractive multifocal 10L and
diffractive multifocus IOL are included in the design. The optical performance of the pseudophakic eye for the
designed 10Ls is analyzed for both the spot diagram and visual acuity. For the pseudophakic eye with a 3 mm
pupil, when the spherical aberration is fully corrected by the aspherical 10L, the best visual acuity reaches
1.2 with a DOF of only 1.4 m~'. When the spherical aberration is 0. 4\ , the best visual acuity is 0. 9 with a
DOF as high as 2.2 m~'. With the implantation of refractive or diffractive multifocus IOLs, the pseudophakic
eye has fairly good distant and near vision, while the intermediate vision is lower than 0. 5. Diffractive multifo-
cal IOL allows 81% input energy to image and the energy distribution is not affected by the pupil size. The en-
ergy distribution of the refractive multifocal IOL is dependent on the pupil diameter. The aspherical I0L, re-

Yr#m B H#.2012-06-12; 1&1T H#3:2012-08-15
E&WA . FEHRPFILS %I H (No. 60438030, No. 60777011 ) ; VLI KB K693 5L 4 %5 B35 H ( No. 2011KJ24)



486 DA

5%

fractive multifocal I0L and diffractive multifocal IOL can extend DOF after surgery. However, they all have

advantages and disadvantages, which should be taken into consideration under clinical conditions.

Key words: ophthalmic optics ; Intraocular Lenses( I0L) ; Depth of Focus( DOF') ; multi-focus ; eye model
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Liou-Brennan HRAHY H =|F 2K 18 4 4F b ik 1
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Tab.1 Liou-Brennan eye model

1%/ mm it/ eEY 1 JEEE/mm P By D%k
£ i 22 7.77 -0.18 0.5 1.376 61.2
AR 2w 6.4 -0.6 3.16 1.336 55.1
LN S| 12.4 -0.94 1.59 1.368 ~1.407 60.4 ~66.8
® - 2.43 1.407 ~1.368
mn AR Je 2R T -8.1 +0.96 16.7 1.336 55.1
PRI -12.3 0 - - -
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Tab.2 Parameters of aspherical IOLs

B2/ B, B>
1 -0.4 0.003 113 -0.001 22
2 -0.2 0.002 173 -0.001 00
3 0 0.001 234 —-0.000 78
4 0.2 0.000 294 -0.000 56
5 0.4 —-0.004 064 0.002 635
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Fig. 1 Light distribution diagram of the eye with spheri-

cal aberration of 0.4A
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Fig. 2 Front surface structure diagram of refractive

multifocal IOL
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Fig. 3 Power distribution of the designed refractive

multifocal I0L
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Fig.4 Light distribution diagram of the designed refrac-

tive multifocal IOL
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Tab.3 Parameters of the designed
diffractive multifocal IOL

R/ mm A, BMEFEERSE um BEERE B/ wm
16.6 -106.9 21.4 1.8

(3) BEFE T AT S B o - 1, RVl 4531
M RS,

BBt AN T b AR A 2548 Bin TRSF n sk 3
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K5 ATt 2 M N T A2k o3 A 15
Fig.5 Light distribution diagram of the designed dif-

fractive multifocal IOL
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Tab.4 Visual acuity( VA) of aspherical IOL in varied object vergence
Object vergence/m~" VA(SA = -0.41) VA(SA=-0.21) VA(SA =0) VA(SA=0.21) VA(SA =0.41)
-1 0.4 0.3 0.4 0.5 0.8
-0.8 0.4 0.3 0.5 0.6 0.8
-0.6 0.5 0.4 0.6 0.8 0.9
-0.4 0.6 0.7 0.8 1 0.9
-0.2 0.7 0.9 1.1 1.1 0.8
0 0.7 1.1 1.2 1.1 0.7
0.2 0.8 1 1.1 0.9 0.6
0.4 0.9 0.9 0.8 0.6 0.6
0.6 0.9 0.8 0.5 0.4 0.5
0.8 0.8 0.7 0.4 0.4 0.4
1 0.8 0.6 0.4 0.3 0.3
1.2 0.7 0.5 0.3 0.2 0.3
1.4 0.6 0.4 0.2 0.2 0.2
1.6 0.5 - - - -

SAFRZ= A =555 nm.

3.2 SBESERATRENEFSE
ST DA R A A SO TR A O 2 AR
JE TEAR I b AR A8 — M R B R e 7R
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BN, NIRGA 7 Bt B, fERA e, AR AL
SEXR 3 mm B A ST L AR SN T R )R, X
A1 XA XpyiEe, B XKl i aE 4% b —
Fo, RS JEH Zemax I 1 X2 X LHALK
IR S AR ) A s B T e TR RS DL S EE R
0 m "B, 1 DXTERL M Bl — P42k 2.8 um (1)
AN TTE R 2 X PDEIIE Bl — S [R5, I RE
HEPTESS ~75 pm (8], RN 72.2 pm,
BRI T DR8I A 45, 2 X E i B 2 3 m ' Y
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FIREN 1 DX B W BT A5, i 2 DX R4
1 X5 o e A . R Sy [ 152 1 5
(33 em,3 m~") W, 2 DX A5, 1 X A%
B3 m T BRI K S 2 X
W%, MR 1.5 m "B, 1,2 K RRES
Fa L L OB s — R RN
28. 4 wm g BEDCEE , PR BA G R 22, [R] B 1
R PEASERAE FH , B A 000 T i A 22, I AR o S
M EARTE T 0.4 XFEE S EIRILE N, 17

TE— N EARA R S, i AEER N T SRR £
WEIRHEA 2.2 m™" {H R 1E A A0 B AL
JI¥IRF 0.5,

Tab.5 White light spot diagrams of the

designed refractive multifocal IOL

Pri/m AR

I
0 ..

AR LR

rmsr=2.8 um

=

rmsr=22"7 um  rmsr=36.2 um  rmsr=284 um

rmsr=44.1 um rmsr=4.5 pm rmsr=352 um
3.3 TSR sESANLIRENFERFE

o AR R Z A SN T ARG, S0
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I 1 DA S, I O T IR rmsr

Tab.6 White light spot diagrams of
the designed diffractive multifocal IOL
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