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-0 =
¢ EE(posterior capsule opacification, PCO)> MUl =& F &3] WASI = FHT O R, AF5A A
(intraocular lens, IOL) G5 $ofl sz A A (lens epithelial cell, LEC)7} IOL ¥ F-2+ 4l =

o] o fEEn) B Ao M = 222 (near-infrared, NIR) A} ShollA] E& SN = Q1= & YUedd
A= 10L % 9ol T3¥ate], B Amvfol] oall I0L F4A Yo & @ FAE= LECES AFgEAIZel &l 10L
EiolA WEE PCOS| YA 7FsS ARttt & YieqiAe A4 HAuClLE sodium borohydride®
FAANA Axslgon, Axd F eglAE 254 ofm 0L B =X Ech 39 542 808 nm I
9] NIR #o#| ZA} &tollr] B7HE e o8] 24 FollA 53] HAuCl 5% 50 mM, dopamine 5% 9.0 mM
04 FAE T AR ExE 0L 36°CY] 2% SV Kol M 9% 3 g Bk K3
T WedAPE B8 0L 2% A 545 Bol BAAMIo] 9-7aiit). o] 4] k= & ATE SEl
el Z Ue27) 1oL 9ol =32 o) 3 g3k o8] LECE AFEAZ 4= 9o g I0L EWelAe] pCco B
A AR 7FsAE BolFSl.

Abstract — Posterior capsule opacification (PCO) is a common complication after cataract surgery, and is caused by
the attachment and proliferation of lens epithelial cell (LEC) that remains after intraocular lens (IOL) surgery. In this
study, we examined the possibility of inhibiting PCO on the IOL surface by applying Au nanoparticle (AuNP) that can
generate heat under near-infrared (NIR) irradiation on the IOL surface to kill the LEC that adheres and proliferates on the
IOL surface by photothermal effect. AUNP was prepared by reducing the precursor HAuCly with sodium borohydride, and the
prepared AuNP was applied to the surface of hydrophobic acrylic IOL. The photothermal properties were evaluated under
NIR laser irradiation at a wavelength of 808 nm. Among the various compositions, the IOL coated with the AuNP
synthesized under conditions of 50 mM HAuCl4 concentration and 9.0 mM dopamine concentration showed the best
photothermal effect, with a temperature increase of 36 °C. In addition, IOL to which AuNP was applied showed cytotoxicity
of 2% and was excellent in biocompatibility. The above results show that the AuNP synthesized in this study can kill LEC
by the photothermal effect when applied on the IOL, thereby exhibiting the possibility of suppressing PCO generation on
the IOL surface.
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lens, IOL)YE 4t3lste] X158 4= QIvh3-5]. 18tk A% % I0LS
S E ¥ (posterior capsule opacification, PCO), g3 SRF -5,
S 52 S-S L 5 QITH3-5]. 2FelA = o3k M
goletaL Eel= PCog| W Eol 7Hg EHH6]. PCO:= MU <7
<ol oJal] A A e] AA Fol = 7&—5—0]”15 @l = A3 M| 3 (lens
epithelial cell, LEC)7} Al 2 4FQ1 9 Q1 3= A 2] S of Al7to]

A pHA F2E o] etz ﬁx}—,] Aot ThA] S8 A= &
Aro]t}, HWLH A o & 59 o] AIEQ] PCOL] WAELS ok
22%0]m, 53] 54| o]ske] ofdoto] o] -5 1 @ gEC] 100%¢]
23 Adlrt A =Ti6,7]. ol H 3 TAR S sl dstr] $El
IOLE A|xE v &4 k3 IOL &A1& Az IoLe] 7}
A s GIEAl Ak PCOE £ 4= Avhs]. 18t

ol gt Wk o Z PCOE F74 2= osl7] o the6-8]. whet
A PCOE a8 0% odalr] SfaliM s, Fdadts sall 271
WASFH LEC7} IOL ¥ 215 = 74% AAet= Aol 7+

FQ31He6]

& A :’-7(4 3] d(near-infrared, NIR)S ©]-g3sh+= ¥d a3
(photothermal effect) 7]W+e] & LSl =}k 7Rte] 571 QITH9).
800~1500 nm 94} 9] NIRE EA-72] A Fosh= s8] #
O UFHA = 74 A ofli= 2 4FHe] S ldivkar &l A Qv

=Rt NIRS AT ¥ S84 8 3 (surface plasmon
resonance, SPR) ¥4l &J3l] & theqiAtel 58 YeluA)7t 4
oA = Wgte]o] Fd 535 WdstA FrH10]. 5 HedAte]
SPR &/def| 23l T E = 94 5 YA 799 225 =Y
g lemn ol o = AL Abd U g4 28-S =
ATH9-10]. #H ol & =Y AHAuNPs) £l % thekst &
3k(photothermal conversion) 2A 7} e a1 Qe oA S
Z 7N A5, B 299 S|, TR LR H)
=% F3E(MoS,, WSy), &5 AF8HE(Fe;04, WO3), 12131
A} 719t 33 Al (polydopamine) 5©] HilE 1l §l oW o]52 9=
SENIR 5 54, & AR 9 359 763 oS vhe
O % FXE, 3t 31, ok= Y, 24 A 5 TheFet AYostA
& 7Fs S Bl QIUH9-11].

= Uiz 3d 3= 1oL 5849 Akl AE7H4] B
H a7k glek o vzl AR R o] Hojukal At 2
EAfsh= AHFAAFEC] NIRS S7ato] dAZ ] =4 255 4
SAA B 5395 dor|2E, IOL e 5 W B
% NIR 99| 3b32] W& ZARSHA =, ) 5 $ Al71o]
Aol whet 1oL 329 9ol F-2=]= LECY] A3 AbE S R EE
= QlonE PCOE B o7 oA 4= Qlthal gedEt), o]
2 ATeAME B YA ATAR] HAuCLE $HA|R]
sodium borohydride® A A F YIRS A F3F 5 o]
IOL ¥l IR $ & NIR #lo] A& 2AFste] IOL W 9] %
A G WA, M 4 ol oL 3ol A E = A
LECe]| 2|2k PCO 248 Al 7he/d& A&om ai3ivt.
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2-1. Alk
= WA} 44 9] A4 2+ hydrogen tetrachloroaurate trihydrate
(HAuCly-3H,0, > 99.9%, Sigma-Aldrich, USA)Z A28+ T} HAuCl,
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FERES] At o] 25 SHAAA T eiiRE AlxE] 919 3
A &2 sodium borohydride (NaBHj, >96%, Sigma-Aldrich, USA)S
ARESIITE BAE T WAk QPP kAl 9 73 WA (structure
director)= dopamine hydrochloride[(HO),CsH;CH,CH,NH,-HCI,
99%, Thermo Scientific, Waltham, MA, USAJE AF8-31iT}.

2-2. & LEcRIKE & 3 1oL folle] 28

F Y=g 2 = Au’t 0]-2-9] sodium borohydrideS ©]-23+ 3H¢]
HES-S E3l = ATHO-11]. -4 TheFst 552 dopamine &
o} 0.80 mLell ¥Fo] Aol ¥ 50 mM 5 =2 HAuCLE #7}t3to]
300 rpmfﬂl*i 30 min §<¢F WHFSE 3 104 mM 552 NaBH4 0.1 mL
9} FFF 1 mLA 2 Z¥zy Z3v5kod 300 rpmOll 4] 10 min &<k ¥F
SAA = WA E3E SAES Az

TS o}z1 ™ ©EFA| = 2-phenoxyethyl acrylate (2-PEA, Sigma-
Aldrich, St. Louis, MO, USA), 7}A| 24 ethyleneglycol dimethacrylate
(EGDMA, Sigma-Aldrich, USA) 2 A7 3} /NAAZ 22-
azobisisobutyronitrile (AIBN, 99%, Daejung Chemicals & Metals
Co., Ltd., Siheung, Korea)S 22} AF-4-8}31 Kim %3] WH[12]1
ARl A9 oF 2 IOLS AlZstglth Az % I0LS biopsy
punchs ©]&€3lo] 217 6 mm 7719 Yo7 7adt & Zek=
u} 2] (CUTE, Femto Science, Korea) Ul2] FH e Al 55 $IX|A]
713, F& PEE o]g3to] 5x107 torr® R & AJElE T -, A
225 30 scem®= S FHA 50 kHz, 100 W] 7oA 10 minﬂ
E¥ A E 2dste] I0L 1S A5G oE /A 0}@‘:} %
A9 Bgel gl Az T a2t e e o
M ¥ IOLE 24 h 53+ JA e F, SFHTZ AlF kAL 60 °CollA
2 h 53 AZAA F eqIAbE B2 [0LS Azt

2.3, L EN HAM

o UrdatE 799 0L FY &3= NIR glo] A 7]
(LSR808NL-1W-FC, NaKu Technology, Shenzhen, China)& AF-&
sto] Sk & A= ol 3 1 We 808 nm 32| NIR
o] A5 A7, G f A o7 F8E dsilvh & 4
HoM= &8 A 1.2 VEASRE A8l o, Al 5et 3d A
= 5 em® A7 3H] 10 min 59t NIRS A1, FLIRALS)
A FHHEHCS)E A3l 2 min THA 0= AR flolA e 255
=78kl

2-4. 2= Y TEM 24

Azxd =5 Hedae d4 ofF-5 skl f18l UVv-vis
spectrometer(UV-2450, Shimadzu, Kyoto, Japan)E ©]-8-3}°] 200~800
nm SPgelA] Y AL SRS 4 A FRE 0]
sjMato] AAEYS ST Al o iRk At 271
9 Fg B A8 s F3-d 2k v 7 (HRTEM,
Tecnai G2 F30, FEIHillsboro, OR, USA)S A3} 300 kVe] Z
A0 2439,

2-5. NIZ= 54 7}

MAEFZEE vp-20] oAl oA f-2E NIH3T3 (ATCC,
CRL 1658) Al2E5 AHE-3IGITE A28 IOLS] Al 5402 85 HE
F3 S5 o, N 54 X 3ER lactate dehydrogenase (LDH)
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WESs SASIGITE AR HE AlEE 1 em?/mLe] FH0®
DMEM (dulbecco’s modified eagle’s medium, Gibco) Bl Aol HA]
Sk, 37°ColM 24 hst A $2] EE=E T E AE SAS
¥t

3.4 % nE

3-1. Dopamine S5} = LI-QIRIO| 24 ! LA S00i| OIX=

oI5k

T Y=z WA HAuCLERE 2 Wi abs Az Al
dopamine®] &Jh& o] {tE ] 2 LefA] QITH13,14]. Dopamine>
catechol”] 2} amine”] & ¥§3Fal Ql+=dl 1% catechol”] &
qumonLE AbslEwA 929 HAuCLZHE 2] Au?t o] 22

FAAA F Y= AHAu)E G4 So13]. =3 dopamine ]
catechol”7] 9} amine”| = E3% & YAt o) S2=HA oF
7 3}A| (stabilizer) 5 -3 WA (structure-director) = 21-2-5}7
A T g1k Fodell S T [14], o2 st 7 W=
THAoE Fd gt Y& vAA Arty Ak £ A
T-of| A+ Table 12} 72¢] 50 mM 5 %2] HAuCly §-9 0.050 mLof|
dopamine®] FEE 4.5, 9.0, 18.0, 36.0 mM= 2}z Ga]stod A%
B {ANES 0.80 mL¥ 71t HE-SAIF O] 2] dopamine %
WHE7F S o Akl B4 2 3 mitel viXE 9T
ZAFSH

Fig. 1= dopamine -5 =5 HISA|A Az §A52] WS
ERH Z18ot}. Dopamine®] 557} S16l4] S4% STt whet &
o o] AALL 213 AL Mof|x] L Al o 7 W3t} Dopamine &
EIF A AALKS]) A A2l Sl Ae LS
R3+=d o]:= H ¢ Fig. 39] TEM 24 of|- & 4= 9150] dopamine
FE7F AL Aol 7 WAt wE A vkl 2E & 4
271 @2 ¥ A, dopamine 57t 293 -0l 22 U ¢
o] SAH 2 S A7} HAH T Golo] AAto] Ask 7L AL
Relthy ks 4= Qi) 181} dopamine 5 =7F S3%} S43]#
o A7k B9, Y019 dopamine TE WA A= 6

o] F U dAELS 3 ko g Melz] o g2 KA 7= v 5H)
A 7ol &3l & nanowireE &/d3HA Aot $H8 o nanowire”t
B39 79-olE T nanowireZt W& AFAT = S5 HER R
2, g HAFe- AL Ao w WslsiAl Fh15,16].

ol HellA T HeSiAE A EAEA o5 FRleh] st
o] UV-Vis spectrometers ©]-8-5+0] dopamine 55 22|t A
Z¥ A =34(S1, S2) HAuCly, €99 S3%E 5 200~800 nm 4
oA Fig. 2(a)= WENITE HAuCl, £HoflA= 250 nm H-

oA FBIgh 333 v T7F BEE S O, o= Cr 2R EE ekl
Au?t 0] 2 2] LMCT (ligand-to-metal charge transfer) ¥ =2 3} 2
AoH17]. vH4A S1, S2 A B 52 250 nm o)A &3 937} &

|
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Fig. 1. Photographs of gold nanoparticle solutions prepared with
different concentrations of dopamine.
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Fig. 2. UV-visible absorbance curves (A) at wavelengths of 200800 nm

for HAuCls solution, S1 and S2, and (B) at wavelengths of
400-800 nm for HAuCls solution, S1, S2, S3, and S4.

Table 1. Composition of gold nanoparticles prepared with various concentrations of dopamine

Sample code HAuCly concentration HAuCly Dopamine concentration Dopamine amount
P (mM) amount (mL) (mM) (mL)
S1 45
S2 9.0
50 0.050 0.80
S3 18.0
S4 36.0
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Fig. 3. TEM images of gold nanoparticle solutions prepared with
different concentrations of dopamine.

ZE|7] gk oLt HAuCL €43+ g8 3 vheizke] 54 3
Q1 480 nm ol A FHE TP BEAEEE I Uizt A
A8 A g1k 5= QI3ITt. Fig. 2(b)= 400~800 nm %3 ollA 19
dopamine FE& @e|sto] AlxE §AE(S1~84) FHEE
Bl 79 0 2 HAuCl, 8-21vh= 22 480 nmellM 9] 585 S7H
RE galofA Felsl = 9)lo R F UnaF A ENSS
ok 4= AT

Fig. 32 912 dopamine 5 %=& 22]ato] Alx¥ &52] TEM
4 A3jolt}. S1:2 dopamine &7} 2 0 2R AJH T LeqiRt
ol QPg3lA| o3k 3= dopamine©] ol S2HEA] BItE R,
= WAk A% wi-go] e dojut E7A g FE] 20~70 nm
2719 £ A7) B =T vPE S2= dopamine %7} 2G5}
zg Y F U9l o] A s ok dopammeol Szl
WAL, F AR AGE Weliste] 5~7 nm 3719] =2 A} §iRFE©]
A" Tx 2 SAAE PS¢ S3, S4+ dopamine
FL7F APE ¢Jo] dopamine®] T3 WEA| oI & o5, A
= Wegixte] B4 Aol 7 viegdAkse] Ao g BalE o
S ko 7 AJogo] doful= o 37l &l & nanowire”}
3=k et o] gl A¥= Liao 52 AH[14]¢F & ¢
2|&kaL Qlet.

olde] A3 ARZHE dopamine F=7F 7 WedRFe] Akl
v X s THAOE YEhd B4 5 E Fig. 42 YERIT
4] HAUCI#7E1 2] Au?* o] $H1AIR1 NaBH, Alo] <] Shelnk-g-o]
el & WAt A E k. At F o' A7 dopamines>
P = vhedxke] Bl PSR F-alE] o] & QxpEe] A
e AAste] dxt dAt=o] SHE SHAE FAsHA drt. o]
dopamine o] I 0 2 H7tE 9ol = o1 2] dopamine®] =

A ES % WO 2 FAN = T2 WA 9 EE slo
= nanowireE 3451 F T}

Fig. 5= dopamine 525 WH3tA 7 Al 29 55 247} 0L
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Aud* Au nanoparticles Dopamine
« ® ® (DA)
L . 4+ NaBHg4 R — . 7’
.. o®
. @ PY ®
ok Free DA
\\‘\ NS
_// -\\ ’\ Oriented attachment
/ \\ >
ki \\ ’/%
T Paes
// y //

Au nanoworm

Fig. 4. A schematic diagram of gold nanowire formation using dopa-
mine.

Non-coating ST S2

S3 S4

Fig. 5. Photographs of intraocular lens coated with different con-
centrations of dopamine.

Edo =¥3 —?'M IOL 2)#-& YeR = AR o]t} S1el4] $49]
£ 7oA TR0 TdstA o]FAREE & AUt

Fig. 6 dopamme FLE HIAA Alxd §95S 100 3
EX¥3t] AZxE AlEE 9o 808 nm 2] NIR #o]| A S ZA}
slol 34 gy 9%t 2% F71E 10 min F<¢F 7] 2 min Pl S
A3t Adyfolt}h, & YAt R EA oL 0L 3 595
HolX] ¢ko} 10 min Foll & 25°CY] =55 B on, nluwz
dopamine o] 27 H7te o] T AEE FAE ST AIEE 10

70
—m— 81
o2
—A-S3 ,
v S4 T
) [ 3
60 o Non-coatmgi - /H 1
—_~ . .
o /A
5 50- = Y Y
o f I 1
S
E / /’/
[0] / -
& 40 A1 : :
[} i/
[ 1/
/i /
/:/ /
304 - V
vy
* ——————————————— >-— > >-— >~ —»
20 T T T T T T T T T T T
0 2 4 6 8 10

Irradiation time (min)

Fig. 6. Photothermal effect of intraocular lens coated with differ-
ent concentrations of dopamine.
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min $-°] 43°Ce] 255 Ho 18°Ce] v w4 W& 2% 715
Bt $hd A3t 559 dopamine 0% ﬂlzﬂoi I} Y=
ZSAARZ TP S2 AlFEE 10 min 9 60 °C2] =5 Eh
v 35°CY] 7HE & 25 S7HE Ko, 3Y avs s F49
SE 20 5 & 5 ATk v 97EE] dopamine©]
¥ 39} S4 A5 27} 54°C, 52°C2] =
EE Ho 29°C, 27 °CY &% SUVFE Ho|HE S2 AR Hul 3o
AW ARSI s 2 ATl T 2 Al
FHoj 52(60 °C)= PCO oS 913k LEC Aol &84 =+ Q=
7Fs/dS HojFt), 7]E el wkE (18], 48 °C F-Zoll A LEC
Abdo] fEE]H, 51 °C o dellr= —"F‘é’%‘% Yl 2] EAfo] kg
e ol5o] &ElA] k. gk A4 224 iEiA & 4245 °C=
H| A A EFARE 48-50 °C 0]3<] 2T = A3E AFE T 24
= i ATk B 3 QITH19]. kA S2 ARl
HERG 60 °C] YL LEC APES sl el FshA R, A
Al el A& Aol b 24 S48 738 7EsAdol fleu s
FEAF AR E 2AVES 2 }0% Hhd 225 48-50 °C H 9]0l
zx%g].l_: Zz7 g]x—]ﬂﬂ. %Otﬂ- 7—1_QE gt I:]—
oo A#AZHFH dopamine FE7F = e ydAte] 4 L 3
d g & TS A= e & T AU S1 A EAHH
FET) stol & T719] At B A, S3, 54 A
S 9 dopamine & %=7} # & nanowire”} 4 H ¢ Rh=
dopamine =7} A gste] Yzt dAH=S] & SHAZ 79 S2
Alge] Fd 537) oS it

dopamine
Z7F=]o] = nanowire’F 84

5:/}}0]

dopamine?]

3'6|°=1

3-2. HAuCl, 32| 20| ZF LI-X[e]
=40l o|xl= &

£19] dopamine 5% A& olA 715 P 295 1A 9.0 mM
5 5%2] dopamine®] 0.80 mL H7}E %71 loll A Table 28} 7o)
T e Ake] AAIQl HAuCl £-99] 555 50 mMZ 11748t
S HAuCly 2919 ok 7+7} 0.025, 0.050, 0.075, 0.100 mLZ &
g8t WR3AIA 5 YedAE A xs3it o] 3 5 HAuCL
B o] T =gk F4 9 B ael vX= JEe A
H BT Fig. 7 HAuCl, §-919] k5 HSIAIA Alzd §H4=2
AArS- LERA 7310t} HAuCL, £-92] ¢Fo) vl w A 7H7i14'(55)
Ageh(Se) BoNE A A2 KAt T18Y HAuCl, 8919
o] Aoz b S7, S8 EHEL T At fleofl FaE ol
QFY3IA| &S 3= dopamine®] o] At o7 Hom=g
WieSIxkE718] 9] 2 -$3A 3230l <3l & vjel o] wAyst
DR golo] Aijo] e Ao s megith

Fig. 8 Table 29} 7+°] 50 mM -5 52| HAuCl, £9] & 7
Z} 0.025, 0.050, 0.075, 0.100 mL%Z ©2]3F ¥ 9.0 mM § %2
dopamine 0.8 mL2} RFSATA AZ2HE 7 Y=g A=2] TEM
ZAzlo|tt. HAuCl £-949] o] AL S5 A 55 o ek 29

84, S0t A ME

=0
J’TL
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Fig. 7. Photographs of gold nanoparticle solutions prepared with
different amounts of HAuCl,.

Fig. 8. TEM images of gold nanoparticle solutions prepared with
different amounts of HAuCl,.

F2hlo] Qg ahA] 8-S SH= dopamine?] %ol FrhH o
22 F eI s 22 A g E o T A
U] dap QIabE2] o] Hlw A Z o] H S-S o = UGt
3HH HAuCl, £99] ofo] A&t S6 Al 8+ 5~7 nm 7|2 LA
JAFEo] SR & A P 25 BolFa Qlrk
™ HAuCly §92] oFo] wo] H7be 87 Alit: & e AEo]
wol FAEm g Az} JxE2] & S A L} 20~30 nm 719) &
A}t FEshE TR BAITE Eg HAuCL 8942 o] #efo s
A7be S8 Al B QPy3kA| @8-S 3= dopamine®] ko] AThA

n==1

ol o

o—

Table 2. Composition of gold nanoparticles prepared with different amounts of HAuCl,.

Sample code HAL!C14 HAuCl; amount Dopamine concentration Dopamine amount
concentration (mM) (mL) (mM) (mL)
S5 0.025
56 50 0.050 9.0 0.80
S7 0.075
S8 0.100

5
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Non-coating S5 S6
o @
N— &
S7 S8
&& s
&; .

Fig. 9. Photographs of intraocular lens coated with different amounts
of HAuCl,.

o Aovw Fipeyxte] Aol e Yot 30~50 nm 7]9]
& AP 8 x5 Bk

Fig. 9= HAuCl, §-919] & WA AxH & =2
FEHE 9] [OL THY 9)FS vFeERA AFKo|th HAuC, £942)
oko] vl w A AALKSS) AFe U0 7 A FH (S6) NBESL o
o

H
3t 5ol E3loLt, HAuCl, §-49] o F&o = 7 of

Sl o] o] BAYS S7, S8 AIEES FHo| s o] Fo]
AR xS & UST

Fig. 102 HAuCl, §-92] oS A A Azd 3 YedAE2
25 [IOL A5 E 9ol NIRS ZAM]# 10 min 52 7 2 min
Ao R LEMskE F4s Aotk 5 WAt IR A b
IOL2 F¥E 2395 HolX] ¢} 10 min T % 25°CY] 255
St A& oF2] HAuCl, €902 AZH S5 A5+ 10 min 5]
52°C9 LEZ Kol 27°CY] &% %—7}%_— BTt A Al ok
HAuCl, £ 02 A 2% S6 A5+ 10 min $-0] 60°CY 25
ek 35°CE] 7P =& 2% %ﬂ%— Hol Fd a9E Kol
#HA S HAuCL & 27 & & 4 ot v 245ko] HAuCl,
So® Az §77} S8 AR 47} 45 °C, 29 °CY] REE Ko
20°C, 4 °C9] 2% Z715 Ho|HM 7 S6 A8 B}y 349 a3t 4

ri HJ

70
—m—S5
—-S6
—A—S7
—v- S8 ] %
60 4 4 Non-coating /,%%,/
o
o 50
=
o
[0
g 40-
(0}
-
30
20 T T T . , . : . : . I

Irradiation time (min)

Fig. 10. Photothermal effect of intraocular lens coated with different
amounts of HAuCl,.
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o 9,1%*5} o= S77 S8 A Foll A= & el Fxio]
go] T3] o] FolAA HFV] Wi o w Ik

Flg 11(A)F 919l HAuCl, 8-1¢] <F Wist A e)x 71 ¢
st 3 278 B39 S6 A1 52 £%& 7I8FS] LDH(lactate
dehydrogenase) '0& %= S7d510] AL SAS H7IsE Aajolt), 2
A= 54 tlZE7(low control), ¥AJ t = (high control),
HEX] ¢k2 [0L(non-coating), & W =AF ZHE 10L(S6)S
2SS F Ul e I5S e R Al 5A4E S4sISIT Fig.
11(a)= YERA low control:= A3 &40] A9 ¢l= 71 FEHIZ
A AE =2 0%Z YERNS.S.H, high control Triton X-100 |
P2 Q3 APE7} 28] sk AEIE 100%S] AL 545 YEE
wieleh 1oL flell & w4 Ake] o] o] Fo) A #] 22 non-
coating 18] M|2Z 542 Hat oF 8% = UEF T, o)== FA|
3= 1SO 10993-5(Biological evaluation of medical devices — Part
5: Tests for in vitro cytotoxicity)ol A T7d et &g 71z ol
H] Al AEE0] 70% o1, S AlE AEE AT 30% v
o] BIA|ESAY 08 7)ol AT W) A3 F/0] Yl TSR
e th20]. B3 o eI IOL ol 2P 86 A5 A

oF 2%0) I e AE B ghE wolH F LheslA 33 Fo
(A)
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Fig. 11. LDH assay cytotoxicity (A) of extracts from non-coating
and coating IOL and (B) when the extracts were diluted 10-
fold with water.



Kim, H. K. and Song, K. C.

T A 540 A9 §l5S & 5 Uk e 95 100 3
S w 9] A3}l Fig. 11(B)°l 4= non-coating IOLS] AH|3E &
St %k 2%E YERG o, & WAL IOL 2ol 2R
S6 A& 4] oF 0.5%2] v W Al B4 ghS HojH, o] ¢
A% MR FAJo] A2 irkar ekt

42 B
2 Al = vl Abe] A1/l HAuCLSh 2H A1)
sodium borohydride®}2] #Hl WES-&- o]g3lo] & Y=QdAE 3
3tal, o] IOL 3xlel E3x3hal NIR H48 FASte] o vhies]
A1) B gatel] vl JdE F7FeSlH o] I F dopamine?]
&% 9 HAuCLS & Ao mm o vheizke] 4 9 44
-5 Alofet 5= 919l o, 53] 50 mM &%) HAuCl, 0.050 mL}
9.0 mM 52| dopamine 0.80 mL =704 M Fheqixle =
T 0L 35°CY] 2% 2715 1ol 7b =3k 3 A
B 2ltt. Dopamine 3 7Fo] 2of & A7]9] YAt FAAH ALY
dopamine®| ZFFC 2 H7}Eo] F nanowire”} FA3H -9 Hrk=
A2t %] dopamine©] H7HE o DA} YAE] T SHAE T
de MR FE a3t saioitt. g §5E 7]We] LDH Al
I =A FrlE St 4y, 4d gy M s 219 #
e A7 R E AR 2%0] She A S5AS vEho], ¢
A S Bl 2 A7E F3l 72 dopamine 7]WF &
AR I0L 32 38 72 93t g avkel AAA S
SAlol Bol PR R i Fof A= g ZEC] oAlE
913 7154 IOLZ 2] &8 7FsAdo] srhal sidket.
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