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[ Abstract] Objective To evaluate the optical performance of two aspheric intraocular lenses (I0L) AcrySof
1Q SN6OWF and Proming A1-UV with identical negative spherical aberration values,using the optical bench OptiSpheric
IOL R&D through an in vitro study. Methods The optical performance of +20. 0 D blue-light filtering SN6OWF and
monofocal high-order aspheric non blue-light filtering A1-UV 10L was evaluated through cornea models with the

spherical aberration of 0 pm (1SO-1) and +0.28 wm (I1SO-2) under apertures of 3.0 mm and 4.5 mm via the
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optical bench OptiSpheric I0L R&D. The modulation transfer function ( MTF) and USAF 1951 resolution test chart were
employed to measure the IOL with centering,decentration of 0.3,0.5,0.7,0.9 and 1.1 mm,as well as tilt of 3°,5°,7°,9°
and 11°. The spectral transmittance of 10L was measured with the UV-3300 UV-VIS spectrophotometer.  Results
Compared with the A1-UV IOL, the spectral transmittance of SN6OWF for blue light with wavelengths of 400-500 nm
was significantly reduced, which effectively reduced the passage of blue light. At an aperture of 3.0 mm, the MTF
values at 100 Ip/mm spatial frequency for the centered SN6OOWEF and A1-UV were 0.576 and 0. 598 under ISO-1
corneal measurement conditions, 0. 564 and 0. 563 under ISO-2 conditions. At an aperture of 4.5 mm,the MTF values
were 0. 238 and 0. 404 under ISO-1 corneal measurement conditions,and 0. 438 and 0. 339 under ISO-2 conditions. The
MTF values of A1-UV and SN60OWEF at 3.0 mm aperture and 100 lp/mm spatial frequency under ISO-1 corneal
measurement conditions were larger than those under ISO-2 corneal measurement conditions. Under ISO-1 corneal
measurement conditions with a 3.0 mm aperture, A1-UV had a better optical quality compared to SN6OWF, whereas
under I1SO-2 corneal measurement conditions,the optical quality of both IOLs was similar. Under the 3.0 mm aperture,
the MTF values of SN6OWEF and A1-UV at a decentration of 0.3 mm and 100 lp/mm spatial frequency were 0. 414 and
0. 571 under ISO-1 corneal measurement conditions, 0.438 and 0.512 under ISO-2 corneal measurement conditions,
respectively. The MTF values of SN6OWF and A1-UV at a tilt of 3° were 0.522 and 0.597 under ISO-1 corneal
measurement conditions,and 0. 532 and 0. 531 under ISO-2 corneal measurement conditions. The MTF values and USAF
resolution test chart of A1-UV had no significant change between the two corneal measurement conditions. When
subjected to equal degrees of decentration or tilting,except for the ISO-1 corneal measurement conditions at a 4.5 mm
aperture ,the MTF values of A1-UV showed a gradual decline across various spatial frequencies compared to SNOOWF.
With the increase in aperture size,the impact of 10L decentration or tilting on MTF values and USAF 1951 resolution
test chart became more notable for A1-UV relative to SN6OWF.  Conclusions The SN6OWF IOL effectively filters
blue light within the wavelength range of 400-500 nm. However, when both 10L experience decentration greater than
0.3 mm or tilting beyond 3°,the optical quality of the IOL will decline. A1-UV has a distinct advantage over SN6OWF
in terms of resistance to both decentration and tilting-induced optical performance degradation in wvitro.
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x1 AFEZEHET SN6OWF IOL #1 A1-UV IOL &m0 2 E T8 MTF &
Table 1 MTF values of SN6OWF IOL and A1-UV IOL under different degrees of decentration at different spatial frequencies

3.0 mm L7~ MTF {f 4.5 mm fL12F MTF {4
EUIETE S LS S U O g RO R0 RO RO RO L RO RO RO @D RO
0.3mm O0.5mm O0.7mm 0.9 mm 1.1 mm 0.3mm O0.5mm O0.7mm 0.9mm 1.1 mm

50 lp/mm 1SO-1 A1-UV 0.780 0.765 0. 699 0.596 0.476 0.304 0.705 0.602 0. 487 0.393 0. 343 0.313
SN6OWFE 0.784 0.698 0.584 0.511 0. 467 0. 356 0.571 0.516 0.450 0.399 0. 355 0.319

1S0-2 Al-UV 0.764 0.726 0. 666 0. 520 0. 362 0.275 0.596 0.448 0. 345 0.242 0.175 0. 143

SN6OWEF 0.772 0. 696 0. 560 0. 364 0. 200 0. 133 0.668 0.368 0.220 0.116 0. 080 0.072

100 lp/mm 1S0-1 AlI-UV  0.598 0.571 0. 449 0.298 0.172 0. 094 0.404 0.248 0. 165 0. 094 0. 067 0. 056
SN6OWF 0.576 0.414 0. 264 0.239 0.207 0. 145 0.238 0.247 0.259 0. 240 0.202 0.174

1S0-2 Al-UV 0.563 0.512 0.437 0.281 0. 188 0. 147 0.339 0.247 0.159 0. 088 0. 055 0. 041

SN6OWF 0.564 0.438 0.276 0. 141 0. 067 0.043 0.438 0.199 0.092 0. 042 0. 025 0.022

T TOL: AT IR A s MTF : 378 4% 328 R 455 1SO « [ B i AL 4121 5 1SO-1: #6BL #f i 3R 225 0 pum ; 1SO-2 . 485 B £y R R 22 49 +0. 28 pum
Note: IOL: intraocular lens; MTF : modulation transfer function;ISO :International Organization for Standardization ;ISO-1:model corneal spherical aberration of

0 wm;ISO-2:model corneal spherical aberration of +0.28 pum

®2 AEZEHET SN6OWF IOL 1 A1-UV IOL &£ £ E T MTF &
Table 2 MTF values of SN6OWF IOL and A1-UV IOL under different degrees of tilt at different spatial frequencies

3.0 mm fL#&F MTF {& 4.5 mm L2 N MTF {8
Tofgr iR 30 Al S AT MURE O MURE 11° JefEiAt Al 30 fEAESe WURE 7O EURL 90 fETRt 11°

SMHE MEEAE 0L

50 Ip/mm 1SO-1 A1-UV  0.780 0.781 0. 744 0. 641 0.513 0. 449 0.705 0.550  0.355 0.322 0.247 0. 194
SN6OWE  0.784  0.757 0. 684 0.542  0.494  0.453 0.571  0.514  0.386 0. 296 0. 260 0.207

1S0-2 A1-UV  0.764  0.741 0. 682 0. 580 0.539 0. 486 0.596  0.537 0.470  0.445 0.392 0. 344

SN6OWEF  0.772  0.753 0.672 0.525 0. 465 0. 407 0.668 0.572  0.491 0.370  0.316 0.272

100 Ip/mm 1SO-1 A1-UV  0.598 0.597 0.538 0.374  0.268 0.203 0.404 0.211 0.138 0.117 0.124 0.091
SN6OWE  0.576  0.522 0.410 0.327 0.263 0.216 0.238 0.210 0.129 0. 102 0. 131 0. 106

150-2 A1-UV ~ 0.563  0.531 0. 454 0.364 0.313 0.271 0.339 0.336 0.294 0.271 0.227 0. 194

SN6OWE  0.564  0.532 0. 434 0.304  0.239 0.191 0.438 0.328 0.248 0.201 0. 166 0.136

T TOL: AL AR A& s MTF 38 ] % 338 o6 KU 1S O« [ Brbi il f 20 48 1SO- 1 A5 B £ IR 25 O pum s ISO-2 . 45 B £ B8R 22 4y +0. 28 pum
Note ; IOL:intraocular lens; MTF ; modulation transfer function ; ISO : International Organization for Standardization ; ISO-1:model corneal spherical aberration of

0 wm;ISO-2:model corneal spherical aberration of +0.28 pm
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Figure 4 USAF resolution test chart images of SN6OWF IOL and A1-UV IOL under different degrees of decentration, different apertures, and
corneal conditions A:At 3.0 mm aperture B:At 4.5 mm aperture The USAF resolution test chart image was recorded at the best focusing distance

ISO : International Organization for Standardization ;1SO-1:model corneal spherical aberration of 0 um;ISO-2:model corneal spherical aberration of +0.28 pm
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