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X 72 Kolliphor HS 15 AlWMEAAE o] &3te] TIr3 2 B29 AlYA x£3 (SY)S wlelAstst A& Yehl &
BAZotHE 7a). I A¥}E 5%°] Kolliphor HS155 ©]&3te] 1 mg/mLe =% TIr3, B2 % 0.5 mg/ml

N

TIr3+0.5mg/ml B2 (SY) EAS Z=FFdd 9L o) ¢ 10 nim Aol 29 Yx=YdAE dA3E= AS Dynamic

light scattering (DLS)& ©o]&35}e] 3Ql3 (= 7b). T3} transmission electron microscopy (TEM)E E3j
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! S : SN koo 2 4 bipyridine
T dy e ’mh' P —DoW MeOH
K00, =2 1 {wh]
&-metivglguinolin.H 1H).one

2 :I‘Inlo-l-nuﬂhyhplrlnln? g

2-chloro—4-methylquinoline

4-methylquinolin-2(1H)-one (500 mg, 3.14 mmol)S T oHlE Z&f=3o] ¥Wal POCl; (5 ml)9} &3sle] H|&
4 23 stell A AR F¢F SR (reflu) A RS W S F4T ts 5=l o ¥, olF 2.0 M
NaOH =& o4& AR&ste] T3zt AHES odsta B2 AHAY. d8 AFS Afdv=z5E 243
H9th. IR (400 Miz, DNSO-d) 8.10 (d, J= 8.3 Hz, 1), 7.92 (d, J=8.5Hz, 1H), 7.80 (t, J=7.4liz,
M), 7.66 (t, J=7.3Hz, 1), 7.47 (s, 1H), 2.68(s, 3H).

<

2-(benzo[blthiophen-2-y1)-4-methylquinoline

2-chloro—4-methylquinoline (300 mg, 1.68 mmol), benzol[b]thiophene-2-boronic acid (360.8 mg, 2.03
mmol) % tetrakis(triphenylphosphine) palladium(0) (97.1 mg, 0.084 mmol)e] TES AL 7|A 7] 3

NN AEF Gl (BFA/ATL = 31 (3] 3N F B/5E KO FH FEA 8N Mm)S F

& HFReflux) A WA WA F ROZ FHAZE. 9= AFL oo
oER FHsu delst AR 2 AzvheadyE AT (S0 2700 B/ DobAElolE = 50:1). 1H
NMR (400 MHz, DMSO-d6) & 8.34 (s, 1H), 8.17 (s, 1H), 8.09 (d, J = 7.1 Hz, 1H), 8.05 - 7.95 (m, 2H),
7.90 (dt, J = 7.3, 3.6 Hz, 1H), 7.77 (t, J = 6.9 Hz, 1H), 7.61 (t, J = 7.6 Hz, 1H), 7.45 - 7.36 (m,
2H), 2.75 (s, 3H).

o
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ol
38
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2
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il

Dimer1l

2-(benzo[b]thiophen-2-yl)-4-methylquinoline (250 mg, 0.9 mmol)®} IrCl3 - H20 (135.5 mg, 0.45 mmol)= 10

nLe] & &£3= (2 HEAoee /2 = 3:1 FIH])ol &3AIZ &, FF(Reflux) FZolA 2427 &<F 17t

AZHEFUT. 8 F FES H0E F3A17]2 R3S A" HF24 o)FAES 13 L84 3t
o

A3 5, F7F AA jle] v @Al AR E S YT

Hu ol

Hlrb

Dimer1 (50 mg, 0.0322 mmol)®} 2,2'-bipyridine (15.1 mg, 0.097 mmol)E 10 mL2]
zave = 1:1 Fau)el] &ajA170 5, FF[Reflux) A WA W-EAIZI T OUHE el

an, w2 aA 2EE A2 Fe] e (e 5 mb)oll &AL F ek, ofdde WFow FHSAL 1l
o fZwedes 20 nLe] FA1o R AAAAT. HNR (400 Miz, DNSO-d) & 8.37 (d, J = 8.3 Iz, 2H),
8.29 (d, J = 5.6 Hz, 20), 8.08 (d, J = 8.7 Hz, 4H), 7.96 (dd, J = 17.2, 8.2 Hz, 4H), 7.75 - 7.71 (m,
20), 7.33 (t, J = 7.5 Hz, 20), 7.14 (t, J = 7.6 Hz, 2H), 6.93 (dt, J = 15.6, 8.7 Hz, 4H), 6.65 (t, J =
7.7 Hz, 2H), 6.21 (d, J = 8.3 Hz, 2H), 2.90 (s, 6H).
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[shet2] 2]
2]
o s ® CI
= —2
Ao 2. Flrb olelf A Alx
[RF3-2] 2]
NH Be i FiC POCL R Ay
@ <+ vam | Tefiux for 3 F I s
H,50,
4{triflucromethyl)quinolin-2{ 1 H)-one 2-chloro-4-{tnifluoromethyliqunclne
F.C HQB v G
Lk M s 2 4-igyridne
[ &y THE, Pdipph,),

RS L it G T
DG MaOH
K,CO, {ag) =2 1 {viv)

24{benzo[bjthiophen-2yi)-4-{triflucromethyl jquinoline

4-(trifluoromethyl)quinolin-2(1H)—one

Aniline (3.2 g, 33 mmol)¥} 2-chloro—4-(trifluoromethyl)quinoline (6.2 g, 39 mmol)9 ==& ©7|3}d
E29 (100 mL)ol 83X 3, 108 FF 3FReflux)atdet. ZS &S] & (500 pl)& F718 3, ks &
eSS WA BRI, oloA wF L FHIIGY. FFE 95 AEFS JMEE 80 T W80 AAoz F4

=l < 5ol T HAC Fug. AE
14 Feje] AFL olstetm Az o=z AMAa%T. H NMR (400 Mz, DNSO-d) & 12.33 (s, 1H), 7.69

(d, J =8.5Hz, 1), 7.63 (t, J =7.8 Hz, 1H), 7.43 (d, J = 8.3 Hz, 1H), 7.30 (t, J = 7.7 Hz, 1H),
6.97 (s, 1H).

S FUH LEelA 147 F mwsaT, WAR 3, wg

R84

o
o
i

2-chloro—4-(trifluoromethyl )quinoline

4-(trifluoromethyl)quinolin-2(1H)-one (1 g, 4.69 mmol)E Sulet Ze~=o] Y POCl; (10 ml)S} &3
slo] HlZA A sl 3AZE Bk BF(reflu)AIAE. s EFES WS S dSE Fo i, o]
2.0 M NaOH &9 Agste] Szt AAES Hsta 22 AF . ds AFS A

B A43EAch. H MR (400 Mz, DMSO-d) & 8.22 - 8.02 (m, 3H), 7.99 (t, J = 7.7 Hz, 1), 7.86 (t, ]
= 7.7 Hz, 1H).

2-(benzo[blthiophen-2-y1)-4-(trifluoromethyl )quinoline
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2-chloro—4-(trifluoromethyl)quinoline (220 mg, 0.95 mmol), benzol[blthiophene-2-boronic acid (203 mg,
1.14 mmol) % tetrakis(triphenylphosphine) palladium(0) (54.9 mg, 0.048 mmole] =& HAA 7|4 ¢
7] stoll Al Azxd v (EFQN/dEE = 3:1 (FIu]))dl &3A17 & @7]std KL0; - 584 (2.8M, 2m

L& Fdsisith. e EgEs S Reflu) 24 WA WA & 02 ST A8 AES A"
oRAlElo|ER FEeta ARyt AR Ay ARvEIgR AAEdt (S 23 St/ dHolAE ol E =
50:1). 'H NMR (400 MHz, DMSO-d6) & 8.64 (d, J = 2.9 Hz, 2H), 8.18 (d, J = 8.4 Hz, 1H), 8.08 (d, J =

8.6 Hz, 1H), 8.07 - 7.98 (m, 1H), 7.98 - 7.85 (m, 2H), 7.80 (t, 1H), 7.50 - 7.36 (m, 2H).

Dimer2

2-(benzo[b]thiophen-2-y1)-4-(trifluoromethyl)quinoline (175 mg, 0.532 mmol)3} IrCls-H,0 (79.3 mg,
0.266 mmol) & 10 mLe] &v] EFE C-vSAdEE/E = 3:1 FIu])o] A ¥, FF(Reflux) 74
A 244 7F Fot WESAIHS U, ve B 2352 HO0E F3HA 7| oFsldsuyY. oJiE HoM o2 AES

A eolA abxw A= 5, F7F AA jlo] v @Al AREAS YT

md
Mm

Flrb

Dimer2 (63 mg, 0.0819 mmol)®} 2,2'-bipyridine (39 mg, 0.2496 mmol)< 12 mLe] &n =3& (Uﬂﬁ}é%/fqéifé
2ret = 1:1 Byu)e] LA F, FFReflux) ZdolA v w-SAAT. & 3t
AAEAI, G2 1A EFS Ze 4 oAg& (< 5 nl)ddl &A1 & o733 @4&% F%%ioi
&3 1 Lo ERdes 20 ale] #Aelo® WAAATH. 1 NMR (400 Miz, DMSO-d) & 8.67 (d, J = 4.9
Hz, 1H), 8.43 (s, 1H), 8.38 (d, J = 7.9 Hz, 1H), 8.34 (d, J = 8.2 Hz, 1H), 8.25 (d, J = 5.6 Hz, 1H),
8.15 - 8.04 (m, 2H), 7.95 (d, J = 7.8 Hz, 1H), 7.91 (d, J = 8.6 Hz, 1H), 7.74 (t, J = 6.7 Hz, 1H),
7.49 (t, ] =7.6Hz, 1H), 7.44 (d, J = 6.2 Hz, 1H), 7.24 (t, J = 7.6 Hz, 1H), 7.08 (dt, J = 15.8, 8.7
Hz, 2H), 6.77 (t, J = 7.6 Hz, 1H), 6.37 (d, J = 8.3 Hz, 1H).

1_4

A7) Az BRE 58 &7 38t 39 Firb olgl| HTAE A=),

@ ClI

H el 1. Hira °]2

i
)

Aol Az

i

HIra
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[0153]

[0155]

[0157]

[0158]

[0160]

[0161]

[0162]

[0164]

ZIHSd 10-2024-0053521

Dimerl (50 mg, 0.032 mmol)®} sodium carbonate (34.13 mg, 0.322 mmol)<S 10 mL9 1,2-dichloroethane -&muj
o &3A17] 3 acetyl acetone (16.1 mg, 0.161 mmol)S P FF(Reflux) ZF7oA 1247 WFSA AT, &
W= ek StellA AAENL, Fe BEES AstA dd a=EeEaddE T8 AASTE (eluent: DCM:
Hex = 2:1 v/v). H NMR (400 MHz, DMSO-d) & 8.06 - 8.02 (m, 21), 7.94 — 7.89 (m, 4H), 7.84 - 7.76 (m,
20), 7.48 - 7.43 (m, 2H), 7.38 (t, J = 7.7 Hz, 2H), 7.04 - 6.98 (m, 2H), 6.54 (dd, J = 8.3, 7.1 Hz,
2H), 6.15 (d, J = 8.2 Hz, 2H), 2.98 - 2.96 (m, 6H), 1.47 (s, 6H).

A7) Az BEE Sl sky] ek 49] Hlra oelw HRAS A3l

Hlawe] 2. Flra olglw HEAC] A=

Flra

Dimer2 (50 mg, 0.028 mmol)$} sodium carbonate (29.68 mg, 0.28 mmol)S 10 mLe] 1,2-dichloroethane -&uj
o galA71 ¥ acetyl acetone (14 mg, 0.14 mmol)S 21 FF(Reflux) FAA 12417 vFSA|Z T}, &
= 18 stllA AAER, G2 EAS Agtd dy a=2vEadggE Fd AASATH (eluent: DCM: Hex
= 3:1 v/v). 1H NMR (400 MHz, DMSO—dG) & 8.33 (s, 2H), 8.03 (s, 2H), 7.89 (dd, J = 12.5, 8.4 Hz, 5H),
7.52 (dt, J = 27.9, 8.0 Hz, 4H), 7.10 (d, J = 7.8 Hz, 2H), 6.66 (t, J = 7.6 Hz, 3H), 6.20 (d, J = 8.2
Hz, 2H), 4.73 (s, 1), 1.21 (s, 6H).

A7) Az g B9 o] seky 59 Flra ole)F B@AE Axsteith,

_14_



[0166]

[0167]

[0169]

[0170]

[0171]

[0172]

[0173]

[0175]

ZIHSd 10-2024-0053521

Hlalo] 3. Flrp olglF H3HAe] Alx

Flrp

Dimer2 (450 mg, 0.254 mmol)¥} hydroxyl picolinic acid (106.14 mg, 0.763 mmol), sodium carbonate
(269.61 mg, 2.544 mmol)& Y ethoxy ethanol 30 mLoll £3|AZIth. WAIEE SFste] WSS Blth.
Ethyl acetate® WSES FZslx AY zZnlE J83E E3) AR} (eluent: DCM).

(254 3]

gul

Ihydronypicolinks acld, NaCO;

C1="N O .
Bt [ WG

Z-athony ethanal T bary
= o, | KL

by 2

Hirp 82

3-hydroxypiostinic 3cd, NaCO; ' L !
o — <, Soal )
g DMF. avernight
w &
Firp

71 Az e Sl 8] gk 69] Flrp olelw H$HAlE Alxsqivt.
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[0177]

[0178]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0187]

[0188]

[0190]

[0191]

ZIHSd 10-2024-0053521

Hlulo 4, B2 o8]y H3AL Ax

Hlrp

1 99| Dimerl ¥ 3 W3] hydroxyl picolinic acid, 10 B%¢] sodium carbonated Yil ethoxy ethanol
30 mLol &|AITE. M =S FFste] WSS ®WuWlth, Ethyl acetate® W8S F&3la Ay A=vE 1
NI E F3l AT} (eluent: DCM).

B2

H =
oA 308z keIt DMFel  &alE 1.5 @] UEF ololodstE 3 1.5 GFH
chloropropyl)morpholine & Wh& EF&Eo| FSistaL, ool ¥} EFAZAT. 95 AFS oldopAH ol E
7

FEsta 29 ARvEIHAE GAST (Erfxd: IR e/vee = 10:1 F3H)).

A7) Az BRE Bl s8] sk 79 B2 olgE HIAE Azl

1 959 Hirpot 2.2 G559 K00:9 EFES dA& 71A £917] stollA &7)shd A3 DIFd &322 5, A
4
]

Hlawe] 5. TIr3 oldlw HEAL] A=

2 3=l IrCls - nH,0 (Strem Chemicals, USA)9} 4 33l CN 2]F= (C'N Ligand 2pq: Sigma Aldrich, USA)
E o]g3ly A2 dZH olglg oA (T FE)E AZRSAY. ySEZEZH e (dichloromethane, DCM:
A shsl, at7'1L)3’Jr WekE (MeOH: 4HA3}el, 3b=h)o] &3 & (DCM:MeOH = 1:1 F-3]u])of] A7) Azxd d4=2

st 1 2y 2,2'-vto]lul g (Sigma Aldrich, USA) 2 @3e &ajr7) &, &34 71#¢
ol Al 12 ’\]{} ot 7 RESAIATE. 1 % DCMI} #MAIQ] (n-hexane: A3}, dha)S o] &3fo] A

N2 29171
=< shglom, ARl ol &3 F7HAQl AH e Sl A 8] TIr3 olelw HHAS A3t
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[0193]

[0194]

[0196]

[0197]

[0198]

[0200]

[0202]

[0204]

[0206]

[0207]

ZIHSd 10-2024-0053521

Ao 1. olgF oA dejol] mE Ax i FHE vw Y

HeLa AEE 60 n AE v HAlol gF3 & 70-80% = AFst=s wdsilet. olefgh AL Eol

10 uMe] Z+ olgls EHFAE ¥ DMEMo] A=, o HEe 247F &<t o]FojAnt. 1 F witdh
phosphate-buffered saline(PBS)Co.Z Al W A ¥, EHAS o]&3lo] AEZ E&dct. a8 Ax (1
nL) e MFEE Aok F HE 872 HHoeu, olF AE &M 65% HNO; (TraceMetal™ Grade, Thermo
Fisher) 1 mLE F7Fate] 90 ° CollAl 1A17F &<t 7FEskoitt. aste §9& 255

= A Zgpzvl-gdAEgd (ICP-0ES)  (700-ES, Varian Inc.)&  ©]%

24 sh9n.

23E ntgos 3 A

E @2 g4sta, olF
ste]  olglw fae] dE

e

g

ok

Hrak olgls dao s28 Addezs Ax W 5458 vlust

% 3ax Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES) #A1H& o]&3] 4 o8&
A AAlel 2(FIrb) 9 Hlale] 2(FIra)e] Adstel]l wh2 Alx Ul F48 Waks yehll= Z28Zolal, = She
z S go} EHA

23 e Sol 42 AAd 1(HIrb) olgw HEAS AE W Al (green)d MEIZE
o

o}

=
(Mitotracker, red) Al2de] Wgtel] &3 A3 o]n]x] o]

SHINE He Axd AXH Foz A FEo] FHsE HH AE U FHES =4 F v, 2 2] o
g EdAe =2 vtold@d(bipyridine)S AHsI olglF EHHAC SHIE s WHE
3], = olAleolAE (acetyl acetone) i ¥ EFH4H(picolinic acid) 5& AHE3Ste] AstE ux] &
E olgdF EFgA vl =S A W £HES SR,

TAARoR nEZEFol Ui Ak SHseR Qld A&Ad FolES 4 9 vEZ=ger e g4 §
sl mEZE=gol Yo APHoz MHFEY. oo FHE /R & wyge] ol EFAIF nEFZE=E
ofo] AA7|H Qo= As| B2 o] FHH= AS FAA (= 3b)

Agle] 2. FAAA AA

il e}

olr

ERU AL

% 4a= ¥ (0.25 sun, 25 mW/em’) ZA} AlZboll wE QFa Ak (singlet oxygen, 102) AR WE 9,10~

Anthracenediyl-bis(methylene)dimalonic acid (ABDA)Q] &3& wWalo] 33k Ze>~olt}. 100mMe] ABDA I-8-%F
LA 4 pNMe olglE EH3HA &dd FoJste] HF FX7F 100 pM ABDAS} 4 upM olEw HFAQ ARE

Solth, #HE ARSS 1 sun, 25 mW/enol 93 0, 2.5, 7.5, 2 1587F 2AEQlom | 384 nmoll A ABDA &

[ed

2
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[0209]

[0211]

[0212]

[0214]

[0216]

[0218]

[0220]

ZIHSd 10-2024-0053521

= vo]|aREYolE #EVE E§ SHHFUY. = 4b+= Dihydrorhodamine 123(DHR123) &3 &=Z 2] Type
[ A2k WkS3sle] F71et= &% A7) (3 Z4d: 1 sun, 100 mW/cm, 60 s)E YEl= zgi=Zolv}. DHR
123 28 &4 4 mDS 4 pM o)gEF S £93 1000:1 £33 v &2 £ HAFE %7 4 pM TIr3s}

4
DHR 12391 A2 Agtt. ztzhe] Al=E 1 sun, 100 mi/em ol 23] 0 2 10 B3 2AEQom | =rpw 1232
FH O A GFE mlo]lAREYolE @EVE AREste] ZF Algeitt 75T (A (FF) = 507 nm BN (T
F) = 529 mm). % 4ee ¥ AP (0.25 sun, 25 mW/cmZ, 1 min) 5 wW& 2',7'-
Dichlorodihydrofluorescein diacetate (DCFH-DA, A|E W Type I A A FEAAH) Q] AX W 33 £4&
EfdlE= olm|R]e|tt, 2° 7" -Dichloro-dihydrofluorescein diacetate (H2DCF-DA)& Arolslis= ME dldlA 2§

L

o= ROS A Aloleh. AlEe] ERsh 60%el wd@ w7b g2 dAvlgs A WEs £, 4 ule) ol
F OSFAR 243 FF Aelstglet. DPBSE oj#] e AlAE 5 Hela ¥ 10 pM DCFH—DA~ g-f-3h= DMEM
L2 30wzt A HAUT. 1 F AESE 7 oleE A FF9el sjdshs LED ofwlolrt sk 34

o =EHS3, &A3se DCFH-DAS] ¥ LM780 HEJEZE Confocal AUIAS &3l 7|5HJoH, MxEES
PG = HE2 Zen blue 2ZEH S AMEEIY A H AL},

vlold S VA= £ dwe] AAle 1 9 29 olg]F HJ}AEHIrb, Flrb)o] H
_]

967 ZaolEo] 1.5 x 10 /M9 MES 3EH F, 37° C, 5% o|isea zAcM Fu B9k vkt
I %, Axd olgw HFAE AHEsta, 243t § & A
sun AlEZOlE (100 mW/cm2, PEG-LO1, Peccell)Z 30% &
& et Ba 2] wigrlel A 2443 B9 7t ajgat
(4,5-tH g el o}&-2-49)-2,5-tho] A dH| Eg}Z 2] 3 HEwlo]|=)

AOFS A7IEI 4A1ZF SoF w|kE & AFES A Tolx] AAE yaEud AR DMSOE %o}m ]J— FRE
570 mmoll A 7433t}

i&
"
X
s -
o2
FPN
rlo
=
;_]
;_]
g
(m
_v;
By
N

ol HS Fall, ¥ Ewel AAld 1 % 29 vjae] 1 WA 3] o]l
#0L 27 1sun, 3 Jem)e 871 E 13 2o}, ojw], A7 10y @S 9 kB Q¥ BAE AuE

AABREE W 50%e] AL AEFE FEE o|ule,

F1
AAd 1 A 2 Hlwle] 1 Hlale] 2 Hlalef] 3
Hlrb Flrb Hlra Flra Flrp
A549 0.16%0.00 0.98+0.05 >32 >32 >32
HeLa 0.2240.02 0.85+0.23 >32 >32 >32
PANC-1 0.99+0.07 0.53+0.04 >32 >32 >32

HAE W FHEFo] T XML A T = Hold AAld 1 9 29 olg]F BEFAELS Hnd 1 WA 3
o] olg]H EHIAE thH] L Z=(light intensity) % TY & FEoM IAE AE F&o SH3I x}o]
= wald

Hlae] 1 WA 39 o]8g]F B39 A9 32 uM EEAE 100%2] A¥X AEES Ho|=(LAXE AFFFaE0] 0
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[0222]

[0224]

[0225]

[0227]

[0228]

[0230]

[0232]

[0233]

[0235]

of 7h7hg) whH, A
A SZ 7} 50%

olelg X wHel A
= dwd 434S B F3

o 1(HIrb)<
4%‘6}{— A& s,

o2l

a3 A9

&35k o
Flrbe] 7

A3l 4. olgF HFA 7 AJYA
3

AR wTE g9sks) A

oA AAE AL Apgalel okzel 73}

g Conc. (A)
IC5q Equiv. =

re =
o =

Conc. (B)

ICs0(A)

Hirb, B2 ¥ TIr3 °l&H

& Zzbe] FpAAel dgk 1C #s WA

IC50(B)

2GRt 27kl B3t

HeLa (A} 5-F) Ext

1.

ZIHSd 10-2024-0053521

47 HeLa(A-g7d5-9h)el thate] 0
1

49 0.51+0.30 pMAlA ICyp #HS = %1% z‘f

‘Frontiers in bioscience (Elite edition), 2010, 2(1), 241-249

NECTEICE R

+£0.02 pM - =
]—{5}.0514-

obu 2} A549(#9F) B PANC-1(Z174eh) ol A

EREE

Qs W(1 sun, 3 J/em)S FA}

|2F8E A2 57] F 20] VERASTH.

# 2
hv- hv+
A 1 Hlnle] 4 Hlale]| 5 AAd 1 Hlnle] 4 Hlnlef 5
Hlrb B2 TIr3 Hlrb B2 TIr3
A549 13.35+1.65 >32 19.76+1.99 | 0.16+0.00 | 3.80+1.30 | 3.12+0.20
HeLa 10.1441.84 >32 8.77+0.73 | 0.2240.02 | 2.40+0.08 | 1.53+0.07
MDA-MB-231 11.5740.64 >32 7.5140.84 | 0.11+0.04 | 0.8940.10 | 0.89+0.02
PANC-1 26.31+2.81 >32 10.694+0.39 | 0.9940.07 | 11.724+2.02 | 3.86+0.18
Caco—2 9.2340.16 >32 7.8840.13 | 0.12+0.03 | 0.68+0.01 | 0.89+0.09
MEN45 17.5442.69 >32 16.3040.17 | 0.4040.12 | 0.86+0.03 | 0.55+0.06
o]F ICs HIEol @ AUA &35 Folsluzt st F =S AT GAFEd FoA3AT. (FAH Ag

oz

8
o Ml OLorE Lo

D967 FHoE

L F ) AR olElE BEA 23S AHelstal, 247 St v o)
AFEE 1 sun A EIE (100 mW/cm2, PEG-LO1, Peccell)® 30% Tt XAld
oltEtRaE PR mE B wWITINA 24417 B F7b Rkl
2l 9 (3-(4,5-tmgEe}E-2-U)-2, 5-to|d e Ee}EE 3 HEnlol=)) WS
ZE ol MIT Aok H7bshar 4417 St widst & 2wzt 448 DUSOR
ZAs8kdth.)

of WA olF BHAA =F 1ol

=]

EErA=ICE
z4 By A

84 19 % 5). of

ek
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UMQI %%7]' O]’ﬂ ICso %}'9] /\o]'EH

3 OH/‘] ]—L %

A g A =

RUN B = =1

°l

~ =

o 1.5 x 10' /el AZEE TS F, 37 C, 56 o|Astea 27dA s Hot vkl
A

A

F 5, F7lRo® 377 ColA 5%
LA BEES NIT (HEZE
AL-g-3tof
E=Z 570 nmol] A

—Z—XJE]OM;]_

Al 1Cs0 equivalent=

ICso equivalent = 1)

9 5b), ICx



[0237]

[0239]

[0241]

[0243]

[0245]

SIHS31 10-2024-0053521

—

equivalent kol Athd Ad 2 Aty AT 4= AT (% 5¢ E 5d).

ol ¥ ol ¥ e JAE AME &&S Fuay] Y Hirb olglE A AuA a3E 3 5 s
= EUHY glem, o 4% HAE & 5a WA Seol YERIAT. FAX SR, & ba WA bdv

AlLEst 1Cs equivalent kol W& AX AEES YEld Zo =2 Hela A EH4 AlEZF] Hirb %
B ozl HehA B2ol ¢S T3t H9-(% 5a), Hirb 2 A%A g ogF S Tir3e %3
Fold A9-(% 5b), A549 #HY MEFC Hirb 2 B29] &S T8 Z-(% 5¢), Hirb 2 TIr3e 8<%
g A (%= 5d)E THZE eSS, B3 theker hAlES (MDA-MB-231, -FHet; A549, #¢; Hela, At
59 Caco-2, uldd; PANC-1, #73eh; MEN4S, 1sh)el wist Z-zhe] Z3F (B2+TIr3, HIrb+B2, HIrb+TIr

AUAE s = beol =43 a3t}

EohuA ok o FE =

Ji
e
—_>‘4-"4
R
i_y‘
i
oX,
=
rJ
%
>
o
iy,
i)
Ll
o I
()]
2
i
ul
=
2
®
R
i_y‘
i
oX,
filo
Lo
=)
ol
ol
rlr
=
o
o
rlr
z

O ‘l}‘
30,
e
Hl
()]
lo
il
o
i)
"
= Ir
s a1
-
N
filo
4
>
°
o
o BN
e A e

, C
. 2 Got= Zh7be] AEFol 7t BAL 2 A7 Felshn Amg v
delz wANE R, 247 F7b YHRAL Wl AL YEEL oM. © 6ol 3
A=

]
’ m
PANC-1e]l TIr3 3 B2E 717t $kvbs I2]al 5§ 7P & 42 29 (TIrd3B2)9] s=vks 7ok
1=

ol

ARl AR AAeE B odge] Neade B4
2 of &3 slEReplA B A4 7 A B

14 deF £4 R Agel bsd Aol aeER B

g, sk FEW RS Ul Qi /€A AGE B age] feus)

o g S
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=9
EH]
—It'}cl13 e —r:aclo o
"/u : |r"‘N : i Wi W ’%O”
= \'“I : “ o ~o g
2 2 F3 2
Hirb Firb Hira Flra Flrp
ZEH2
mm Antagonism
.‘l‘. mm Synergism : —er
\
; / leb\ » {g
A T
K &l %
Tir3 B2 Hirt
ZEH3
a
— 1000 b :
= Hirb Mitotracker Merged
L 800
'f-;,‘ 600
@©
-
™ 400
=%
= 200
o
(4] 0
Ir- Firb Fira
=m4
a b € - Firb Flra
s Hib & Fib = aok M hv- | :
>3l ® Hra v Fim = B hv+ L
£ lr= e | e
g 230K £
@ 2 20k
o 2
< E 1ok +B
e =

Irradiation time (min)

Ir- Hirb Hira Firb Fira
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EH5
a b c d
—_ Hela Hola — Asds
g T BT |Ee g
200N D 2 0N G e 2 X =
= 80 ¥ = &0t L} = B0t = go
=1 =] h 7 o ’ =1
® 40 . ® 40 k @ 40} & 40
> % = N = B2 =
= 20 bl = 20¢ g | = 20F - Hm = 20
3% o] B0 L L tee o] B Ls e |3
00625025 1 4 16 00625035 1 4 18 toszs025 1 4 18 O 00625025 1 4 18
ICs, equivalent IC5, equivalent IC5, equivalent IC,, equivalent
. |
B2+ Tird Hirb + B2 Hirb + Tir3
g BN B - 0§ [eTTw
i || = Sipsgem * Aniagon
g g g = |
o o || w | R v | w | S o ||l !
$33f88933388983)8flee 0 2
g% =3 z ¥ g = £ % el s -
= = =
ZHH6
a b c
Tir3 hv-
~100F — 100
2" € L goot
z z ! S wf
e 8 5 %o
= 4or. ; = 3 4
W 20} n, o 20 o .
SN i O P o
2 4 B 18 22 . 2 4 8 18 a2
Concentration (uM) Concentration (M) Concentration (uM)
d PANC-1 hv- Tir3 Tir3+B2
T — 100 —~100 .
et I g
= 80k = =
£ = 60 = 60
5 60 ﬁ ﬁ
E 40 ‘s 40 ‘= 40
o = T 20 | —=— hv= ﬁ 20
S 20 | o =@ fiwt o - -3
a i e i i i i i i i
0 0125 05 2 8 a2 umzs 0s 2 8 a2
Ir Concentration (uM) Ir Concentration (uM)
ZEH7
a

f\/\/\g:]k/"-lij%‘\.i-?:‘ = et A (D)

Kaolliphor® H515

b [
an

o =TIk

= 82

=z .

= 8Y

Ew

= 1
o |
o1 1 10 100 1000
Hydrodynamic diameter (nm)

]
Tir3

Body weight (g)

=

a8 B 12
Days after first treat
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