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2, BREEL LT, T/~ T U 7 VIR
ELTHE - MizflE L, b MEREREEZ ML
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AAFZEIE, ERROMEERE 2 T, R,
IR HARRER, b MG =R EACR I E DT
J =T VT D invitro ZEMRHIED B EAL & in
vivo FEBRIZ X 5 Yikilik OMGE, @) HBR, Sk
R EDT —H L DA EERERKEOMS, )T
J =T U T NVEERERT — 2 _X— X DOER - iR
’7*: ZTEHOWEE « % - . @FENHOE

IR 72 BT K D in silico R EETHI AR
BT~ T U T IVORA RN T 1A
TS (K1) , AT 3 MO Hur5eE O
WS OIS 2 FRd T 5, EERSRM e S eiEi

WZOWTIE, lx OWEEOREELSZH I
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B. BFEHE, BRBIUEE

Bl1.F /=T U 7D in vitro Z2MFTMBEDOEE
L. & in vivo EERIZ X 5 Yi%FHMmE DORREE

Bl-1.7 / R FDIEER T X 7 AERM AR IZ X3
M (FR)

Bl-1-1.= 7R Z A b &b BB
HfRFEERBR 4 MGT(BMS-10, BMSC-5)% Hiks
#®? GDLI T 6.25~200 pg/ml T, RAW264.7 |2
3.125~200 pg/ml C 24 FEfIEGE L, WEE LI7ZEO
FMBATF % NR assay |2 & W € L7, GDLI H
B2 CTlL, MGT OREEMOAEIZEDL 5T, W
THNOREICBNTCHIREBEE RS 2o T,
—7J7. RAW264 HiE5# TlX, BMS-10 /% 200 pg/ml
T BMSC-5 1% 6.25 ng/ml TAFFRNEA L, FHk
MR B, REEMOAECEMEREIZEZND D
ZENRbhoT,

HRER O AT M L 2 BEEERERE « EESE
#T@Rmvw@itiRMN&meJ@ﬁ%
|24 MGT(BMS-10, BMSC-5)% 24 IR 25 L
6~7 HREG# L7=%. GDLI #iu/ 5 DNA %ifﬁa
H UL gpt AT 2 HEH) & U 7= 28 BT RER 21T -
7o FERAX 2 1279, MGT BRFERE ClIIABE R
RE L PR U T8 BAEEE NI DA BIER S N
72, F7-. BMS-10 T, HE#lC L T
RAW264.7 & OILEER A T CERBEN EAHT
HIEMMBBIE S =AY, BMSC-5 TlEzAR#ES
FFCEWERBEENEINTRBY, IEESE
£ TIE MF 3807 2 A Bl Sz, £70.
i MGT % g™ 25 & . BMSC-5 D J5 /3 i\ VS B A
FEERLTW(X 2), BiZ, BRIFPEFRED A B
S XLERBEDT D ARMFZETHW MGT 1240
BREINDEEASY NIVORNT kT, =D
R WE TIIBIER SN ER AT ML KE
SHEprZ enbholz (M3), ZNHDOZ L
5, RNUT 7 UNABEORFEMDBEFEERIIC
ANl LDEELZRIFLTWNDZ ERNbhoT,

ncy(w“)

q

fi

-ii”i[

Controlsingle  Control co-culture ~ BMS-10SC MS-10C-CR  BMS-10C-CRG ~ BMSC-5SC MSC-5C-CR BMSC-5 C-CRG
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X 3. £§2A7F7A

Bl-1-2.B8{t.F ¥ & 7858
ARREBTHWEmBILT % 1%, JRCNMO01001a,
JRCNM1005a, MT-150A, AMT-100, TKP-102 T %,
Z?DH B, JRCNMO01001a, JRCNM1005a (£ EU @
Joint Research Center (Ispra, Italy) X ¥ . MT-150A,
AMT-100, TKP-102 [ZAMFFEHED KB4 I 0 it
wanz, Zhb~7 U 7k DMEM+Y  10%
FBS+1% penicillin/streptomycin FEANES 112 ) L
THEE R ZITW LT ORERICHE LT, BT
BT IR TFIIRRICEREE LT W &, R Y
XTI — DY IA I FRRE IR B R A1 T
92 &L Uiz, FEBRICH L7 MBI, gptdelta~
AL DB E7- GDLL, w7 v 77—k
D RAW246 @ 2 Ffi¥H, 6well plate (Z RAW264 K (¥
GDL1 % 1x10° cell/well }2 T 5x10° cell/well THEFE
L. 24 FEfEREE Lz, 20k, &Ml 5 Mok
{bF % v F 7 hi+% RAW264 12 125, 250, 500
png/mL, GDLI1 (21X 250, 500 pg/mL %4 well [Z#s
L. 24 BERIMEFERRIZ R U X T b—% U TR
Fa AR 2 HE Lz,

T
|III II I : '".ll'..l
I _llil‘

ug/mi

X 2. %ﬁ%b?& vF ) BT O RAW264 12T B Rzt




% v F 2

- FRyy/)TFYTLAE (ug/mi
X 3. FHEEF 5 KT O GDL1 IZRH B Mt
ZOFER . RAW264 K (X GDLI (2% LT, Wih
DOWAT 2 ) 7 ki HEERGERIC AR
FIERTFESEDZ R bhotz (K1 KEWN2) ,
7= A EEME OFRE X GDLI 1T~ RAW264 THE
FETHLHZ LR brolz, ZOMRENG, BiEE
PRI T A &ML T % T ki O HE L
L Cli&, 125,250 pg/mL TIT79 Z LITRE LT,
Bl-1. #5382 25 M X D BEEMERRE (B
B) DI E OFFE #1772 > 7=, BMSC-
5 (iR Vg~ 7 22 A N F 2 RiT) &
4°C, 10000 rpm, 10 min Gz LayifEa L, B3 &Ik
243 T 2. TRBER U 72 BMSC-5 1387k T F A%
L CiEfmm skl fit U 7=, GDL1AA 2 #8fE L C
24FR¢f 5538 L /=% . ThinCertTM (pore size; 0.4 pm,
high density: greiner bio-one) % &welllZ AfL, A >
P— FNICRAW264 2 #&FE L, 2452 L7,
BMSC-5%RAW264D Z, F72I1TRAW 264 & GDL1
D ST I 24HF IR TR S 7= B U 7Y LB
L VGDL1Z B L, — & HIRHIEGEE L 72 % IS /M)
ODNAZHIH L. invitro/Nw r—2 0 72 » T
hZ v AV —2AEGI0%R 7 7 — VR 7 & L ClEIY
L7z, MR L7277 7 — Y % Crefll R 2 BE R 3B L C
WD RIGE YG6020RK IZ /Y <15 & AEG10 kI
& D —HLDloxPEL AN B F A 7= FEIR 25 CrefL 3 2
BRI Lo THY HEH, 77 A NICHRIRT 5,
JB& YL 1% @ YG6020 [ i % 6-thioguanin (6-TG) &
chloramphenicol (Cm) % 7 ZpMOFEREEHIIZFE T
37°CTHET D &, 77 A3 R EOgsBla 1R
AL L TV B ERIKO AN, 6-TG% & TeFEREFH
ETCav=—%FRT 5, /2. CmZEZEZLHMI%ER
B W CTA Lo =—Hhb, BT 77—
PHED T T A LRI L DB IR AR,
ERoo=o—HKr g oo =—HTRELT
JEIRE R 2R T 5,

GDL1 Hjltks L OMEEZR L T O RAW Al £
721% RAW &Y GDL1 Ofi#fuic 5 fEOEe{lF #
> 7 ki ¥~ (JRCNMO1001a, JRCNM1005a, MT-
150A, AMT-100, TKP-102) % 125,250 ug/mL @ ]
T 24 eI BREE Lo, ZREfL . REMIASHAIC KV g
fbF % ) k20 BrE ., BIZ 6~7 HRHEE

L7-., Zi5 GDLI1 #ifd7>o DNA Zfi L7z,
F9E AMT-100 & TKP-102 2B D gpt i&
[RfEfER e LT ERFHRBRZ I L7, £/,
gpt mitation assay X 1772 > 7=, ¥ A X —N+08%F
TWARWRERS H Y | Preliminary 727 — & Tlid
55 AMT-100 & TKP-102 O X5 6 Ofg{bF % o
F R THEEE LR LY HEER LRl
NEBAEEORIMA R b7, L, AMT-100
D 250 pug/ml O HEEFE & LR T3 R Loy
DI PERBBEOMB A ST, Wbk
FaF IR OREFEFHTHY , LR X
D b B CARME N EmVHB AR ST,
ZOFERIIATITRE DT ) ~ TR H A FRLE D
—ART ) Fa—TORER TR DRERE o
=, AT/ o - EBRTHEER LY L HEETO
BEOHNERBEEN EHS LD~ 7 57—
DRI T D RAW264.7 755 DRIEMES A -4
A > F 721X ROS O43W)Y GDL1 ~DO & RFME 4
ERESEDLAULTIE R o120 D0V IERRL
FH ) ki HE ) GDLI (2% U CE A 728
BIEMEE IR orEENRE bz, Ll
WD, FYV U TINDE A H—InD G, TR
T+ THDLZENEZLND D, AN 2R
IR D RE DRV ETH L E bbb,

Bl-2. BB AT AEHAWC _BILF ¥ T
J BT 72 E OBREBEMEFMO 72 O OB REEARE

(AR, L) /) ~T VT IVD invitro ZZEVERE
EDEEL v S BIIZA b CI@ED )/ kL
T b T ¥ B KO e kL2 WD
ZEizLT,

1000-15.63 pg/mL @ TiO, DAIRAH 2 1ERL L 7=,
(14000 ug/mL @ TiO, Z{ERD 7= 15 mL F = —
ZI220mg D TiO, Z# 8D SmL D AT 4 7 LI
MLz,
@kHIZTY =4 — 4 —5%E PWM 30 % T 15 mL
Fa—T7OHFT1 oM., a—T7% EFiIZ@EhnLl
RS,
B)TiO) WA ERIFIE LTV 5 9 HICE R TR
RENEER LT,
(9)96 well |Z 5000 cells ? A549 A 100 uL THE
fli L7z, $&FEL T 24 KIS, T3TD well D
&% 50 uL 7T, ARGRS TiO, I % 50 L
WINLEH100uL (12725 X912 L T6, 12, 24, 48
FFf A > F 2 _X—h L7z, KA FaX—MET
REfICEE L7 D XD, CCK8 % 10 uL %7 L
— MZEIM L., 2 Fff#&i2 7 L — b L% T 5000
pm, 3y, B3 80 uL Z#HT L 96 well 7
L— MI L& 2 T, 450 nm OWEE CTRIE L7z,
]l
@O TiOx+ AT 4 7 L+CCKS : Blank
@ AF 4 7 L+Cells+CCKS : Control



@  TiOy+ AT 4 U L+Cells+CCKS : Sample
flatfrE= -0  x100
——

BEEE Lo W BT H T ki O~
DEBEFMT L7202, Hil-/s7n ba—1%
fERC L., feE L7 (M 4) o BIEEE & [RIERIC, DAT
DOFER ARG, VT b IERBREIC X L CHRFRRE
D% AW, FIEAMERET 2 DO EZFRD I,
— . S BHICIEMEBEREIC KT U CHIBREE A A L
725 DIEMT150 8 LU TKP102 Tdh V) JEEF 1% 125,
500 ue/mL DIRMETH -7,

Fyve47aban
96well FL— MEE  50ul ATV LKE  CCK8(10ubiFm
5000Cells/Well TiO2(50ul)E 0
totall00ul !
24hr 6- 48hr 2hr

7 L— k&> 5000rpm.3min
80ul LEZERDOTL—HIZBL
S RE (450nm)

cont.(Cell + medium)O.D A% 1.5-2.0 IZ4RFE S

Bl % AI5E point & L1z,

X 4. “BfLSF 50T MRS T b a—

WL, ARFTEDOXI ST /i - CTd DL/ ki
FOHF IR DRMT — 2 L LT 2 b8k
IR OVERZ T /0o 7-, 8 (D 7TEF AT &
kR— b ZHIBRA & U CTHWINAKSS R - #EEic
X0 T A AR OB RO DS RS 2 I
SNTbs T R (72X A FEWiE~ s
~<A K) BEDHZEICHRIILTE, Bon-mtb
BT R ORE ST A RITHIIKRS R - M
Wb E RZ YV —KfW & KOUINE THIET 5
TEMTE T, e YA XX 5~10 nm O#Hi[H
T, T/ A= FIL LU THIEITE 7=,

Bl-4. & | 3D REBE#BHRREAVW-BEFESE
FEEROBAR (FiL) : CEMbTF ¥ ) KT
(JRCNMO1001a « JRCNMO1005a = MT-150A « MT-5008 -
AMT-100 + AMT-600 « TKP-102) OF R E Iz DWW T,
Exe NEEHKZrFF 24 N NKEK (7 KR 7)
W HER R, F721% LabCyte EPI 5 /L
MAsttry v Ty V=T
v 7)) (J5) ZHWEt 3D KEHRERRICE
WTCHENTT 2 L3R, & b 3D S EAERCR 2 v
To /IR BRE 2 e ST 3 D REERE & LC NKEK HiJE
BB R TITo T D, EORES. NHEK Mg & A
IZFBUNT, AMT-100 « AMT-600 « TKP-102 @ 500 u
g/mL UL EOEEEIRGE (24 FER) CITAmiasE s
R S =28, oD b & ) R T
JagEtE RS S o T-, £7-. b b 3D K&
MR W T, Wiho gk & o kL
F bl ErE A R E R o T2, ICP-MS T T,
BEREPICT 2 It S e rote, ThedZ
s, TBIbTFE T IR DT A B
FMEOAF I & R 213 Y 55RO BERL MR
NEE L, £7-, FHOERE#EE X BLT ¥ v

F R OMlaFEE A LS5 0 THDHZ L
DR STz,
NGB, T A =— A NLAX —Dffi kK
HRAESEHIIN CHL/IU % N 72 5 D S50 % 2o 28
L. ¥A b~A > COEREND 24 FEf% & 72
E# D/ IMEZE I I DWW TCRENT L7, NHEK (2
MCC 10 ug/mL %7213 DMSO % 3 F£7-1% 6 Wefijng
FE. 24 £720X 72 B E TREE L. 2 &I 1000
&l R D/ INE DA T &8 EL A R LTz, Z DRSS,
24 FRRIREE S ClE 2 B & L < A7 <
AHERNFEME T X AR o 7228, 72 B84k T
X MMC TRatERES, DMSO TR 24525 2
EINTE (F1) , B LT E T RIA DT
FF YA FEEOF L EEITIX SRR T OY
HEERMEIRAEE S L, £, KL OEEHE
1. LT F T ki OB A B LS
HZHDTHDZ ENTRBINT, 2, BT
H T R LT <. 2D O IEREZRRE
MOZEITBHEIENEE CHD LB LT,
NHEK % HW o/l Z2 rlgE & 9571 b
DEL T,

X 5. LabCyte EPI 24 £ /L

# 1. NHEK #fg % A 7o/ MEaiR
sanm 1% 2 3MeLE L 2EnED

() | REWE BRNE O oan mm omm O sy gamnl  AEEBEE)

24 MMC 3 478 29 0 11 - - -
DMSO 3 332 130 39 14 134 882 132

72 MMC 3 420 227 27 14 298 703 29.8*
DMSO 6 319 232 19 15 92 960 8.7
MMC 6 320 166 15 14 226 776 226*

N
B2. A EERBIRIR ORESL

B2-1. microRNA DZEEhH 5 OB{LgT / b+
(Fe;04-NPs)DHEfG~ DR BFENT (P8 - MR- TETF7) -
fefb &k Kif-(Fe;04-NPs)D A549 Hllf~o 5%
% microRNA(miR)DFEHL & Z DIEFJZ OV T, |l
EEICH| & E T 21T o 70, SR, B bk
F / Ri1-(Fes04-NPs) & &I £ C DU145 Aifaic 24



REf OMgEE . U 7V A A PCR % VT miR-
5787, 494-3p DR BUFENT 21T > 7= (4 6,7) . A549
AR & FIARIZ, miR-5787, miR-494-3p L. 400
pg/mL XV 200 pg/mL (2T, EHENHE ML
7=, F 7= N-acetylcystein (NAC) TG MERE SR FE(ROS)
FAEZIMEIT 5 L Wb OFRBEDIH S
Y, ERIZIFME ST, gk KHE T
LBR L7256 Wb RELEN B L, k)
S NAC PRITIBWT, HBEPIZITHH S5 D
RO T-, ZH 5 microRNA X ROS 2 &85
ERBLENHDT D23, TP LB ERITITIGI S
IR oTe, ZHUTT 2 RITIZ X D ROS (K772
T O I 72 597, T 2R BIROMa~DR
BIZXDREME DB X BN,
miR-5787
120

100

® without NAS)

| = with NAC ‘

control 200 400

[o2]
o

N B
o o

Relative expression [-]
[92]
o

o

Fe,O,-NPs [ug/ml]
X16. Wtk T R FREIC L HmiR-518THBELL

miR-494-3p

! o *
_ ' ?
200 400

control

O =~ N W & 00O N

Relative expression [-]

Fe,0,-NPs  [ug/ml]

X 7. Bkt RTREIC L D miR-494-3p BHEE(L
elF5 IZOWTIIBEICHE L TW D, SAFEIX
E 512 CXCR4 IZHOWT DRI G IRNT 21772 -
7o BEMEART /7 RLFHREEIC LV . FEIZ 400 pg/mL
IZBWT, elFS DX R EBEITIT & A ETHK
THETHA L, NACLBE XY= hr—L
WZIEW L L ETHET 50 %5807 (X
7,8) o FFZ ROS OEBE T Il 2380 7=,
ZHE, EER A KFERE B W T H RO R A
57 (49) . CXCR4 # > /37 'BHDFHLY elF5
ERIERIT, BEMER T B iR BEAR AR P METa)
ZiRdiz (X 10)
microRNADRIE 71 7 7 A L5 . ROSIKFEM:
Thy, BEORKE»OMREEICES T2 &
Rl S 7= (X11)

elfF5 |w= - <« —~ |
[B-@CtiN|[[—— |

Fe;O,-NPs  Fe;0,-NPs
+NAC

'y
=N

onvho®

I
control 200 400
Fe;O,4-NPs[ug/ml]
= without NAC = with NAC

XI8. B L8k T / B TIREE DelF5SDFEL

Relative intensity[-]
O O OO

elF5 -
B-actin | se— ——

—_

cooo
oNPMOD®-aN

Relative intensity[-]

control 20 50
H,0, [uM]

B 9. BRILKRREROD IF5 40/ VERE

Fe;0,-NPs

-

oNvRrO®=N

Relative intensity [-]
[oNoNoeNo)

control 200 400
Fe;0,-NPs [ug/ml]

10. EH@T/HTFREROD CXCRY 4V ERE



miR-494-3p FHO s
1 Cellular stress
CXCR4 ‘\ cxcLi2
DU145
= D @ «°° —
miR-5787" - STAT ¢
} x &6 "_'"j\ o
e { p
eIF5 ‘ | Ap|3K N |
MAPK
| LN\ MEK1/2
elF2 oo J A 5= !
Cdc42 ERK1/2
e o I
Sl{rviva.l Chemotaxis Transcriptiop Stfrviva.l iy
Proliferation Gene expression| |Proliferation

X11. £&®

B2-2. T/ ~T VU 7IVEMIHE i DZRR

FRT <7 U 7 OVEMERHE R, — KRR EE)
RETHD, —KBRBITMIE AT D R8ED
EEMTHY, ZOHBTFOMEADOHELE LB
AR R 2 R X 5, HRNEG IR TE D
Z &k AS49 HilRE T O —RERTE 2 B A 2 B
THERZ L7 (K 12) , A& E %2 525 &
WETZZ LRy, Mlg~okEE L —REEOH)
RENBIRT 2 REM 2B 2 5, #IEN TOMMOHF
TEH OWETIX, TR (RIS, B 128
WTC, —RBRBITHE L TV D EHE LTV D (FL
13) o Flz. 1IRERED., BRI D S
Z L&A L7 (Cell Rep, in press)

ura

— A

X12. —&KBREIZOWNT

B3. 7/ =7 VT LVBHERRT —F XN—2DME
B REBRT —ZEHE OINE - % - BE

B3-1. 7/ =7V 7 OREMEFEICED LR
BRT —ZOBRE - FE (Z2) HERFMULICEE
DAL E SR DR EE AT Y — VIZ BT 2 5
BT, FICUAERE AW BF L ERL TV D
EEBZ O, T U FESLAREEREN T
(RIVM) 73 B 3§ L 7= ConsExpo-nano % ANAF J&E |55 52
& L7z, ConsExpo-nano% H\\\7=F/ ~7 U 7 Lig
BRI LR A RAE L, BENTORA TS L—
MO EZRE L —ARXZT 0 24TV, H#E
FLAE O NG A SUERAE & bl 35 2 & TRl L 7=,
% 72, ConsExpo-nano% FV CHEE &4 HEE T HBR
\Z/NT A —H PFERITH 2 5 8 % E BRI
T 57280, EEMENT A 1T > 72, ConsExpo-nano®7
T AN MEEZIEHEL L, 77 4L MEPERE S

TWARVWRT X —Z 3 Wb TF ¥ A aieily Rl
DA ZBE L, EEEERE LT,

F =T U TN EEGLRAT L —2 A TONEEE
LB LB, EHE~DF / ~T V7w
DURREZHEET DT OITME IR RT A —H &L
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SFEE DT A RStk F % o) 2 ki1
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TKP102, ZiL 6 DT & > ) J Ri 1% 15.63,
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K2, BALERT ) BT DERRSM:

Additive amount of hydrazine ~ Additive amount of distilled
monohydrate (equiv.) water (equiv.)

0.5 6 72
72
72
36
72
108
72
144
72

Sample  Fe(acac), concentration (mM)

MNPs-1
MNPs-2
MNPs-3
MNPs-4
MNPs-5
MNPs-6
MNPs-7
MNPs-8
MNPs-9

0.7
0.9
0.9
0.9
0.9
0.9
0.9
1.1

[T N - SN

3. RERTB KO —F BALRE IRV B

Tio, v T4 TRIE B EE (ng/mL)
AMT100 REEK 15.6
AMT100 FRBEK 31.3
AMT100 HREEK 62.5
AMT600 REEK 15.6
AMT600 FREK 31.3
AMT600 FREK 62.5

MT150 AR 15.6
MT150 FREK 31.3
MT150 ZEEEK 62.5
MT500 ERK 15.6
MT500 FREK 313
MT500 FRBEK 62.5
TKP102 FREEK 15.6
TKP102 REK 31.3
TKP102 K 62.5
AMT100 DMEM-+FBS 15.6
AMT100 DMEM-+FBS 313
AMT100 DMEM+FBS 62.5
AMT600 DMEM-+FBS 15.6
AMT600 DMEM-+FBS 313
AMT600 DMEM+FBS 62.5
MT150 DMEM-+FBS 15.6
MT150 DMEM-+FBS 313
MT150 DMEM-+FBS 62.5
MT500 DMEM-+FBS 15.6
MT500 DMEM-+FBS 313
MT500 DMEM-+FBS 62.5
TKP102 DMEM+FBS 15.6
TKP102 DMEM-+FBS 31.3
TKP102 DMEM-+FBS 62.5
C. WFERER

O gk T/ K7 OVERLS O REST(1)
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(DF ks T R T ORE A X)) BRER
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MNPs-7 *

® w 5
® w 5

(nm)

7 { MNPsa ipss

z
H
o~

Crystallite size (nm)
E
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5s 5 | * Hvdrazine monohydrate 6 equiv.
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Hydrazine monohydrate (equiv

X 6.BALekT ) B 1AM LR T T A
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A DR
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X 7. B{kgkT /B F D iR TORAL diR
F 4. FRBROY—F BT

HEKDY — 2 BT

DMEM+FBSH1 TP

Tio o T4 MR (ng/mL) (mv) B 2R (mV)
AMT100 15.6 —64.4 —4.9
AMT100 313 —75.9 —5.6
AMT100 62.5 —56.6 —6.4
AMT600 15.6 —24.9 —6.2
AMT600 313 —99.5 —4.6
AMT600 62.5 —89.6 —6.9

MT150 15.6 —453 —1.4
MT150 313 —77.6 —7.2
MT150 62.5 —68.4 —5.8
MT500 15.6 —303 —3.0
MT500 313 —32.0 —4.8
MT500 62.5 —228 —6.7
TKP102 15.6 —25.9 —23
TKP102 313 —26.1 —0.4
TKP102 62.5 —27.8 —3.1
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Mt H G ORLEE 43T 2 B E (WFFCEEN @A)
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72 MTS500 (TR I L 59, 100~1000 nm



DEERZ R L=, TKP102 IR FIEEIZ Xk 5
BLIEE S AT OFEVTIF L A E722 <. 100~200 nm,
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1 10 100 1000 10000 100000 1000000
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20 62.5 pg/mL
10
0 6(_( \

1 10 100 1000 0000 100000 1000000
eeeeeeee (nm)
501 MT150
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20

1 f{\ /\\ 62.5 pg/mL
AN | AN

1 10 100 1000 10000 100000 1000000
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25
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- | 62.5 pg/mL
Y [N N~

10 100 1000 10000 100000 1000000

Diameter (nm)
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s //\J/ \ 62.5 pg/mL
. /

10 100 1000 10000 100000 1000000
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Intensity (%)
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ARSEBRCIE, b R RGRIE H R R i
A549 ZfEH U7, ARARIX JCRB flifa /N2
7 X0 AF L=, AS49 13X MEM I L ORI
W& Nz - 55381k & AV C 37°C, COL B
S5%INEA > FaX—F—THELE, T/
B 7S ERAEICEI L €, JBATEBRE LT,
AT R AR DU14S 2 H iz,
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BB 21TV, BRI PREMH L7,
BEERIERPICBIT A RE S, RO &R
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7o FEMIIMARHIIIEE OREE L SN
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EH L7,

3) ZEBMbF & v R EEREER L O
o bk a—/LERR
1000-15.63 pg/mL 0 TiO, DA 74| Z 1R




L7z,
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4T BT LT,
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15mLF=—7 DTl 7re—7% Lk
TIZED Ly S ¥,
BTiO, N3 EEElE L T 5 5 BICHRR T
HCRIN ZERL LT,
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oo KA VFa2_X— METIFFICEIZE L2
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L. 2RI 7 L — bz 0% C 5000 rpm,
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L— MIE LI X T, 450 nm DWW CHl
E LT,
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flatfrE= -0  x100
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H AT ¥ > F ) RLTF DBGAI AT
10cm ¥ — LT A549 #ifd 2 5x10° a2k
ZREFE L. 2 H#IZ TiO2 250 pg/mL ¥
L. 1 HBEUR L, & E 1 Baisss
(TEM) FIZEML L, AAPREEIZE LT,
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% miR-494-3p
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ZHIE L, cDNA JEEE2S 4000 ng/mL & 72 %
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(ATTO, NewYork, USA) % F\ T 80 4rfH¥k
#i L 7-, Instruction Manual & D7 7 v 7
74 TR E 3 (ABC) L7 (F
M), A RIC 2 £, BRI 1 4%, CKIC 3
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ik Liz, A7 L2 (85%90 mm) (ATTO,
NewYork, USA) % methanol (Z 20-30 F>fHiZ
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K 2. BT ) R TRER ICRIE LT miRNAs

miRNA DU145 LNCaP Target Functions
miR-5787 4.14 3.18 elF5 Cell Proliferation”
miR-6785-5p 3.45 1.03 CDK4/6 Cell proliferation?
miR-6769b-5p 3.39 2.09
miR-188-5p 3.31 1.35 ZFP91 Cell proliferation®
miR-513c-5p 291 2.09
miR-494-3p 2.87 2.3 CXCR4 Cell Proliferation
miR-7641 2.46 213 CXcL1 Neovascularization®
miR-7150 243 3.14
miR-4459 2.32 1.79 CDC20B Cell Cycle®
miR-4721 229 1.43
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ERFIZEBT 2517 b T & o OB %k
FrL7=7va ha—na{Ek Lz, 7 v—7
D ~DHE & LT, FRIE—EHOR 1%

29

BRuNT L Al G5 A B < & 2 5 M8
2T, EIREO T ¥ T kL 1R
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IZOWT, T &R T-, FDOHEEX, —
KMEHETH D, —RBEITMAE LIz
ECDHAEMEORETHY . ZOHEBLX
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JEA GBI e R B e L WE Y 2 7 BES3E)
(H30-fb"F-—f%-004) (731H) MEWFFEHREE

R ETRZ ML UT=T /) ~7 U 7 VO A IR RN 1E DR S
SR ERREL  EREEBE LT invitro RBRR 7 BV 2 BEEHE T

e A - PR IR ENSATER 2 —agEET BB AET AR 2=y MR

MRES : CATRicl v, /<=7 U T LVOBEGBEME A B = X LITHSWTE invitro TEVEFEHIS 2T 2
MENLORFTEIT-> TRV MimtiiiRRr e LT, ~ 7 AL 07 L= MIakk(GDL1 filg) &~7mr 77
— U (RAW264.7)% VY, LR U AT ADWEE LTI o7, AW TIL, Z OFHIiRDZ Y HIZHONT,
~ X B A b F R MGT)EHAWTHGE LT, £, BRI b Z 8 L CEEEH DA EDIREE
DB KTT B OV T HBIZ L, MGT OffifinmEtt 217 %,. GDL1 HE:# Tid, MGT
DOREEMOEEICEDL LT, WTFNOBEEICBON TR EEEEL REIRNoT-, —FH. RAW264.7 it
#F T, REEHi2H & 720 MGT(BMS-10)1% 200 ug/ml T# @EAfi % A4 25 MGT(BMSC-5)i% 6.25 ug/ml
THEFRNED L, BER RO, REEHOFECEEREIZEZND D Z LR o 7z, IRIZ RAW264.7
& GDLI1 #lifim & 3554 L, BMSC-5 XU BMS-10 Z WA L, FRINDERBE LT LT-, £
DOFEF, MGT BRFEHE CIIVABEIRIREE & ik U CERBEE OWINNERO biviz, 72, BMS-10 & gL
T BMSC-5 O NEBRBEENEVHANBER SN, FiZ, BEREMFEEROA D =X LBEROT-D, K
e THWE MGTICE VR SNAER AT NV OMBN 2RO TR, WE CIIBlE s TR A~
J MABRELS R LMY, £7- BMSC-5 BT CTIIRILA LU AHKROERNEL S BEIN
oo EBHIT, FIBA~DE Y AL ZBEL LT fEE, BMSC-5 1 BMS-10 £ 0 & faNICER VAL N h -7,
BRANRT MANLEREA b L AHROE BPBIEE S 7- DIGMERRFRFE(ROS) D PEA % 5l L 7255 5.
BMSC-5 #&#% T BMS-10 XV $, L) ROS FEADHEMMNHER STz, X 512 RAW264.7 (2R D RIAEMH
A M4 > TNF-a EAZ E&E L7 FER ., BMSC-5 R CA BN /i b iz, BMSC-5 1§z Cllia #
WA RFEM R LN ROS RKIEMT A b A L OBIMAHER SR, N T 7 U VBREMIZX D
MGT DOHFED AL DL B BHINICERFHE ST <20 MIENICERD A EN/2W DR 77 U LVERE
il X DWEBNRBRINT, EOIZEEA ML ABHROE R R SN2 &5 5 Fenton SZ L 58
BY R STz, & 2 C BMSC-5 N DEKA A L PR EE 2 TR~ T2 455, BMS-10 D 9 5V kA A 2 3
ENTz, TNDDRERNSEA AL NEEEMENICER D AENEFEERNRBE L EE2 bR, &5I12, [
FiEEZAWTEILT & T KiFOIAROR 72 & OB 2B 2B N IS RT3 B A B 5 96T
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TKP-102) ZRHWTHE L7, 3. MRFEIC OV TR, RAW264 LTGDLL IZ% LT, W§©
NOBLT % T 7R b HERFICHIRAGFRZER T SE D 2 Ebr oz, £, MilaEEoRE
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T I T REA MREBH—AR T ) Fa—TORERLEIFBBROIMBRER TR EF L TVDEA 5 —
MEL, BTN AT D THDL I ENBZOND O, BAERFHIIZITE R 2RFNSLETH S & Ebh
% Invitro 25 EIFMEFBRIZ I )T AMT-100 575 TKP-102 X 0 ZHREEE N FH+ 2 @mABLE SN,
AMT-100 (T — ki 828 6 nm THRAEFEDS 280 m2/g (ZxF L TKP-102 1T AMT X » K& < — ki 80
15 nm CHREFEN 110 m2/g TH D, —ANIT KRBT/ NE L, EREBE K EWVIT E Mo/
FRICERVIAENRRLT L, BENBEND Z 0D, AMT-100 O PLERPEEZ LT NE NI FERICR -7
EEZ BN, 5%, BLTF X LT ) RiFOIIRSORIER 72 £ OWE LR 2 B DS B n i i I E
IZOWT EBIZEEHNCI SN T B 72012, £ DDk F % > 7 ki (JRCNM01001a, JRCNM1005a,
MT-150A,) @D gpt BIEFITHTHERFEMICOWTHIET T2 2 L XM ELELBEbh b,

33
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BETE D in vitro BamMERER & L TlX. Ames ik
B (BERFMRER), 242>y 7 vEA (DNA
EalBR) | /MZRER (Yem R waER) 72 s
RBRIEE LTIHHENTWS, L LR G,
B D in vitro FERO I TR 772 E DAL
WE OBGEMERMEZEE L <. DI SE HIEE
AR 2R BRIEZ BB 5 2 LN E
ThdHEEZD, TNETHXIEL, LC-MS/MS (2
XU DNA FHINMAZ MR R-IT 2 51k (7 X
7 b —A3E) &V, DNA {50 X 0 2672 21
AT ALFEWE D in vitro TEMEFEME L LT
FUNE D DT DN THEND TE T,

— 5. F =T U T ILOKEEMED invitro V A
57?¥ﬁﬁhijz&fL/TfﬂﬁﬁﬂgtﬁiEE;E#HW@%%Hém£7?ﬁHb\
tﬁf%éﬂf%éﬁ é&%é@%ﬁ%ﬁ
Mg~ v 77— ﬁ&@il%mmﬂ
B545Z &#rﬁéﬂfw 5, T FexlE
AR Z R U735 in vitro FRBRB OAESE N VB
ThdrLEZ, ~ 77y —8EM e b ko
Ffm oo HEER R 2R L CL B LV in vitro KB B
MR RZBHRE L, TORLMELZEH—AR T
/%;~7%%wf@ﬁbf%to$ﬁ%fm

ORI B & B L CREE O A HEDOIRRE)
BRI T 2B OVWTHBIET 5720
RNUT 7 VNERIEMZ N LT-~ 7 3% A ) KL
+ (MGT)T® % BMSC-5 & {EffiZ Jii L Tu7au
BMS-10 ZffiH L7-, = BIZ, RIFEHNTEHE
fpfb. T &2 v F ki D& hﬂ Rz DWW T 5
Jiti L7z,

B. BFZEHE

[MGT % V=38R

O MGT DO MR ER
96well plate |Z GDL1 K& T* RAW264.7 % 1.0x10*
cells/well J2 O 4.0x10* cells/well THEFRE L. 24 FFfH]
AiTEEEE U7z, 45MIH12 BMS-10 J2 O BMSC-5 % 200
ug/ml 775 2 BPEATIR T well IZHNR., 24 RFfH iR
& L7, BsiasIBrE L, FEARR A 100 1
mz 7=,

@ LB S 2T AT L A BEEMERERE
GDL1 #ifin Z#6fE L C 24 WM E L%,
ThinCertTM (pore size; 0.4 um, high density: greiner
bio-one) # 4% well IZ AL, A % — FHIZ
RAW264 Z#5FE L, 24 R 2E L7z, BMSC-5 &
NBMS-10 % RAW264 D7, F7-13 RAW 264 &
GDL1 O 71T 24 IFfHIgEE S E 7% ) 7o
RLBRIZ XV GDLI Z[FENX L, —EMME:#E L-1%
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\ZHAAE D DNA Z4hH U, in vitro 73w r—3
TNZEH>THhT U AV—AEGI0 & 7 7 — VK f
ELTHEIR L7z, B L7277 7 — Y% Cre fEE %
BERFEBLL TV DK YG6020 FRICEG S5
L AEG10 EIZH 5 —#10D loxP LAk F 718
ﬂZ?ﬁ‘i Cre MHEZBRICL>TUY S, 7R

CHRHA T D, BRYLE D YG6020 IR &
6 thloguamn (6-TG) & chloramphenicol (Cm) % &
T M9 FEREFHIIZFRN T 37°CTH R T D&, 77
A K ED gpt BIE DI ANELL TWDHEREKD
M, 6-TG A ZLeFERGH ECan =—% k7
5, £12, Cm ZFie M9 ZREEHICHR N T U
aun=—fHEho, EBRT 7y —VHROT T ALNR

\Z X BRI EEZ KD, ERan=—HEF
Hiiffi oo = —8ChrE U CARE B 2 H i
L7,

@ FI=TREA MR OB ~DELY IAI
6well plate |2 GDL1 & ¥ RAW264.7 % 1.0x10°
cells/well K O 2.0x10° cells/well THEFRE L, 24 KR
ATES 2 L7z, AHHEIZ BMS-10 & U BMSC-5 % 50
ug/ml T 24 RFfEgER L%, MY 73 LB &
0 AR & EU L, 1ml ¢ PBS C R L 721, 10%
R~ U IR AVIRAEE 21T -7z, 71
—H A R A—Z—(FCM)Z HW\ T, &7/
[ Y o TV O 21T o T

@ <7 REA N7 R K DIEMERE SR

FHE(ROS)FEA

6well plate | GDL1 &Y RAW264.7 % 2.0x10°
cells/well THEFE L, 24 RFE AR Lo, SMifRC
BMS-10 K& O BMSC-5 % 50 pg/ml T 2 IRFE]IRER L
7-1%. Lysis buffer iz, B/ A7 LA X—THl
MR L, 1.5 ml Fa2—7 12 L, Lok
EITW EEZH LT = —71ZFUL L, OxiSelect
in vitro ROS/RNS assay kit % f V> ROS pEAE RN %
1T-7,

® RAW264 fifa~D~ 7% & A FF ) ki T4

PRI X D RIEMEY A N A U hH
6 well plate | RAW264.7 % 2.0x10° cells/well CHE
FEL., 24 BEROATESEE L7, AL BMS-10 B XY
BMSC-5 Z# Z L4 25 pg/ml &2 TX 50 pg/ml T 24
REMINREE L=k, B EEE T 2—71CB LT,
ZOEEEY T E L. Quantikine Mouse
TNF-a Z TR R BTG O TNF-a % E & L7z,

® Ferrozine assay % W75 O8kA 4

BEDOER
1.5mlDO= X F 2—7IZDMEM % 1 ml il %,
50 ug /ml 272 % & 9124 MNPs 2l 2, voltex %
HAWTELES L7z, 4°C, 10000 rpm, 10 min T
mLOOMEAE L, EEET vy A REE L,
Ferrozine assay (& CEFHUHT DOEkA A IR (ug /dl)
R L,



[BibF Z > F /) hT & AV RER)

O LT ¥ ) R OHpREME
ET WRME ORI LTI o T2, KRR THN
7= Wit F % > 1%, JRCNMO01001a, JRCNM1005a,
MT-150A, AMT-100, TKP-102 TH 5, ZDH b,
JRCNMO1001a, JRCNM1005a (% EU @ Joint
Research Center (Ispra, Italy) & ¥ . MT-150A,
AMT-100, TKP-102 [IAMFICHED KEFIEAE X0 it
MWW=, b ~7 Y 7L DMEM+10%
FBS+1% penicillin/streptomycin FEANES H1 |2 Rk L

THEEW AP ZITOLL T ORBRICHE LT, SE1ThF
ZECIE, MlREERRIC=a2— N7 /1L > F(NR)
ZRWTWEDS, 7 /<7 U TV EE LB
NR 2 WVEOBEBIIRAE L TLEI o ED
RSN D -T2, BRALT 2 > T R I3 e
LT W Enn, FUARUTL—ORYIALE
IR EERBREZITo 2 & & L, EOE MM
SR Lo, FEBRICHE L7 MMEIX, gpr delta
~ AL VEINL SN/ GDLL, v 7 u 7y —U%k
A > RAW246 @ 2 FfiH, 6well plate [ RAW264
K OYGDL1 % 1x10° cell/well K& T 5x10° cell/well T
B L, 24 BERIIEE L=, =Dk, KHiaic 5 Fl
DT 2 > F 7 Kiv-% RAW264 (2 125, 250, 500
png/mL, GDLI1 (21 250, 500 pg/mL % 4% well [Z#s
L., 24 FERRREERZIC N U N 7 —% VTl
Fa A =R 2 HE LT,

@D JEEE S 2T AT L A BEEMERERE
GDL1 ffifZ #&FE L 72% . ThinCertTM (pore size;
0.4 um, high density: greiner bio-one) % £ well {2 A
. A % — FNIZ RAW264 Z %8 L, 24 IifE:
& LT, SRR LT & ) ) hi % RAW264 D
F 721X RAW 264 & GDL1 Dl J51Z 24 KRR <
BRI MY ALY GDLL 2[RI L,
—EHIRIES R L7212 ISR & DNA ZHiH L. in
vitro N r— Lo TChNT U AT —
MEGI0 % 7 7 —UHi - & LTI L7z, [l L7
77 —V% Cre iR ZEERBEH L TWDKRIGE
YG6020 BRIZIEY S5 &, AEGI0 Rizh b —Hi
D loxP BeH N B F 7= FEIR )N Cre fHR 2 BEE IC &
ST HEN, 7T A3 NIRRT 5, B4
D YG6020 W % 6-thioguanin (6-TG) &
chloramphenicol (Cm) % & & M9 FEREFHITHE
T31°CTHETDHE, 7T A K EOD gpt Efn T
MATEAL L TV D ERERD LN, 6-TG & G TrHER
Bt b Can=—%FmkT 5, £72, Cm 25T
M9 EREEHIEWCAELZan=—Hnb, &
Y7 7 —UHED T T A RICL D IEIRHBE R
R, BERan=—HErEiEEfR oo =—48T
BrU CRMRERBELRM LT,
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(fFR A ~DECFE)
AL TITREYE LRV,

. DR R
[MGT % A\ 7= 35k

@O iR R
% MGT(BMS-10, BMSC-5)% Hif5# ® GDL1 |
6.25~200 pg/ml T, RAW264.7 (Z 3.125~200 [ g/ml
T 24 WFfRER L, WREE L7 BSoOMIaEFSE % NR
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Table 1

5 flD TiO, NPs D

Crystal

phase

ORI FERAL

Crystal size

(nm)

A RE

Surface
coating

Composition
(TiO2, %)

Fay Rutile 15 uncoating 99.8
kL FER{L ’ ;
Fa> Rutile 35 uncoating 99.7
SRR IEAE R :
AMT-100 BT 2 Anatase 6 uncoating 98.7
JERRIEAE R ;
AT 4> Anatase 15 uncoating 99.6
JeRgEAE R :
AMT-600 Y Anatase 30 uncoating 99.7
. PAY N,
Table 2 5 Fi® TiO, NPs OB L 2AOPELR
Property Method/inst| - \1x 1 50n | MT-5008 | AMT-100 | TkP-102 | AmT-600
rument
Crystal phase Rutile Rutile Anatase Anatase Anatase
Crystal size 15 35 6 15 30
(nm)
Composition 3 |Impurity (ug/g Fe) ICP-AES <100 <100 <100 <100 <100
Impurity (ug/g Si) ICP-AES <100 100 <100 <100 100
Impurity (ug/g K) ICP-AES <1000 <1000 <1000 <1000 <1000
Impurity (ug/g P) 31 ICP-AES <100 <100 680 770 620
Impurity-coating (ug/g Al) ICP-AES <100 <100 <100 <100 <100
Impurity (ug/g Cr) ICP-AES <100 <100 <100 <100 <100
Impurity (ug/g Zr) 31 ICP-AES 280 300 270 300 470
Impurity (ug/g Ca) 31 ICP-AES 870 910 160 290 280
Impurity (ug/g Na) ICP-AES 2000 <1000 <1000 <1000 <1000
Impurity (ug/g S) ICP-AES <1000 <1000 <1000 <1000 <1000
Impurity (ug/g Mg) - - - - -
Impurity (% Ce) %3 ICP-AES <0.01 <0.01 <0.01 <0.01 <0.01
Impurity (% Nb) 33 ICP-AES 0.11 0.16 0.16 0.17 0.15
O (Wt%) 0.0 39.8 34.8 39.0 39.1
Ti (Wwt%) 32 ICP-AES 557 59.6 52.1 58.4 58.5
TiO2(%) (ffilNIddata-sheetD )| ICP-AES 92.9(90<) 99.5(90<) 86.9(93) 97.5(96) 97.5(98)
Coating no no no no no
Hydrophilic / . . - L .
Hydrophobic Hydrophilic| Hydrophobic| Hydrophilic| Hydrophilic| Hydrophobic
Specific surface area (m?g) (53N iIdata-
surface area . BET 109 35| 325(280) 109(110) 55(52)
2 sheet?fif)
(m?/g)
i micropore distribution (#7L%
micropore ioropore distributon HEAER | ger 044| - 0.36 0.32 024
distribution _cm?g)
- — -
mlcr?pore distribution ($7L1E BET 46 R 27 13 26
_nm

X1 AHIE 6 (LB DK TETHR
Bt % 520t L 7=,
%2 TiOx 1L Ti DEEAGF L 0 HE LT,
%3 HEE(FEER (%)

\_OI/\-Cﬂil‘ij\y?'fﬁ P Ca Zr Tl i;/)b\f@i
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Table3  ZEFRWAE L RIERIERS R
AR T REIE BJH f#HT (1~100nm)
FFLA AL HIFLAE 1
e F i fE(m?/g)
(ecm®/g) (nm)
M T-150A 109 0.44 46
M T-500B 35 - -
AM T-100 325 0.36 2.7
TKP-102 109 0.32 13
AM T-600 55 0.24 26
Table 4 {278 I E RS R
WA= (mm 2/s)
JQEIRE| 2 =1 H A | EE | R
M T-150A 0.9 0.8 0.8 0.8 0
M T-500B 0.1 0.2 0.2 0.1 0.1
AM T-100 0.9 0.7 1 0.8 0.2
TKP-102 0.7 0.7 0.9 0.7 0.1
AM T-600 0.5 0.5 0.5 0.5 0
Table 5 Byl 1)k R
I iasEftg ()
1 =l H 2 [BlH 3EH EEIE | B R
M T-150A 53.8 56.4 57.2 55.8 1.8
M T-500B 87.8 83 82.8 84.5 2.8
AMT-100 53.9 61.9 46.5 54.1 7.7
TKP-102 59.6 63.3 54.2 59.1 4.6
AM T-600 75.7 77.4 77.4 76.9 1
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Figure 3 5 f® TiO, NPs O L5208 (PCA)
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Figure 5 5 fliD TiO, NPs OWFLZROPEIR & AS49 s tEslBRsb R L ik & D%
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Table 6

~ 73 HA FOFEENR EaEh)

&K HERE Test cell type Time RE R
HREIRERN 005. 02
T REA =R ek <) A ffi#EAE 53, 24, o +
7oRs RS mg/mouse
i s = To bR o RESERN (02
T REA eptiBIFRALR <) R fifi#AAE BonAE  |ma/mouse +
Fa203 ] IERERIES
Fe304 RAB M/ AR ER EPZE Tt by e ik 0.24,48,72(1.3 mg +
BRI
200 ¢ g/mL
INKERER ERmASA B RHRAEHE (A549) | FREA (Z0HhDiR +
TREA EIETH)
. FrA=—ZNLRSF— (CHO) 2 ug/mb
Stk S B 43 R ST HR AR BR P E: (Z0HhDR +
' BEIERER)
YT REA M F/HF (MGT) .
24858 (<
REEHEHSILMGT (BMS-10) . = oa -
REIEE RUTHYILERIES) & eptiBfRFRALR GDL1, RAW264.7 F?; ﬁs% f; B |F# 1
A$ BMGT (BMSC-5) s

+: Btk

Table 7

~ 73 HA POFEENR s

Bk Cell assay Test cell type Time BE #E HE
Alamar Blue [ oo,
TR nocay 27y M RERIHEL S et [0 n |EEL ! RIS
ARSI i
= A549: 10 1t g/mLEY EFFHIRREAET
A
MIETE ENHAA BRAMAIR (AS49)  [24.48.720 [10 prg/mL ! DUSE 1 5 e/ L AT AE T
RS MRREFE |ChATIIARMRRAE (DU145) 24,.48,72h |1 pg/mL 1
s |EMBTIZARAERIER (LNCaP, N
R TFE RWPE-1) 24.48,72h |1,10 pg/mL?
08 4 g for
7 -Fe203 (d= 70 nm) (CIK NanoTek#t |Alamar Blue
FYFBA) EPEl max TREI—F 124 |Assay (£77 [CL6 cells éhon the 108 g for éh on the -
L#=PEImax-nanoparticle ) megnetic  |maenetic shee
sheet
SR T (Fea0anps) (| E R | M RAEHIRER (U145 72h 200 g/l ! Fe304NPs
BIEHAHIVEA) . S -
FEENLATS L CIESLIRIE MRRETFE |AILARAEMERAER (DU145) 72h 200 pg/mL 1 Fe304NPs-COOH
kF/#iF (Fe304NPs-COOH) I -
(Institute for Integrated Cell-Material HRREFE | AL IREMERER (LNCaP) 72h 100,200 prg/mL ! Fe304NPs
Sci iCeMS), RERKZ LUH
clences (1GeMS), A LIMA) MR TFE (ATSARFEMAR (LNCaP) 72h 100,200 4 g/mL 1 Fe304NPs-COOH
MTT7 vt4 = - .
L DH7wtq |DEEEERR 24h 0,2, 67, 20 mg/mL REEMHIT 510
Alamar Blue . 0, 1,10, 100, 200 4 REBHHVT REA+
Assa NKEKH IR M m ; TORRIBE TIE200 4 o/ mLTHL BN
:Iamar Blue [ opcoti miE R T 24.72h o,/LLm‘ 100, 200 4 - [
TIREA S @RS /HT) (EB% [T — S
ELYAHRU LK/ E) LDH assay DK EBMAR 24h 0,2, 6.7, 20 mg/mL = REFEHTT 221+
REFEHIT 1+
:':S":" Blue | \kex @i E R 24, 72h °'/:"'L‘°' 100, 200 u ! 24F5 RS TIE200 4 g/mLT . 7285 RIS TIE100
Y & R U200 4 g/ mL TR B
Alamar Blue [ ) o s 30 2= 24.72h 0, 1,10, 100, 200 4 IR [
Assa g/mL
NR assay  |GDL1 24h 6.25-200 4 g/mL = REEHEAS/LMGT (BMS-10)
TTREANF/HF (MGT) . - REEH GRUT7 VY IVERES) £H5F HMGT
SEEHEASSLMGT (BMS-10) |1 2ssay | GDLT 2h 6257200 pg/mL (BMSC-5)
REEM RU7 2 IVEIER 87 N
ZMGT (BMSC-5) NR assay ~ |RAW264.7 24h 200 1 g/mL ! REENEE S MGT (BMS-10)
NR assay |RAW2647 24h 625 ug/mL ! MM CRUT U LBHEH) £8 T ZMCT
(BMSC-5)
RIS ARFEARRARR (DU145,
Fe304RiHE (AT /41 F T8 LNCaP) L 1,10, 100 ¢ g/mL. I LNCaPIFiREKFHICHEFEAET
i 7 A% e SR PR 2 B (PrSC)
Alamar Blue | . pe e
Fe304 NPs (Toda Kogyo Corporation  |Assa MBI (DU145) 72h 100ug/mL y
(Otake, Hiroshima, Japan)) :I:sr:ar [ I ———— 24.72h 10,100 1 g/ |
human ovary cancer cell line
Core—Shell ($51L8% (I Ak F0#, PVA [WST-1 (HAC-2) 24h Y -
B EO—L-3-hILRUENSER) Assay folate-receptor negative cells
(MCF-7)
AFBED AT X TTHB0%DHMERFED
N . Human prostate cancer cells [:
TENIZASOINT ) ALEN S = |(DU145) ) After application of an AC magnetic field of 31
Mn1-xZnxFe204 ik 30 min 1 mg/ml 1 :
(20, 0.1, 0.2, 03, 04, 05, 06, 0.7, 08) breast cancer cells (KPL4, MCF7, kHz and 90 Oe for 30 min, the cells were stained
P Te TS T S B MDA-MB231) with trypan blue, and the remaining cells were
counted.

L MR D |

—: Al E R L
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Table 8 ~ 7 3&A MOAFEMEEHR (E{LA N LX)
RIE AER AL Time Test cell type B $ER
8-oxo—dG,H ¢
<TREAN doHedAH |27 |wmgepn s et |2 1
€ IEIIE mg/mouse
. s 3.24.72, |HESRENRSEIVIOHEH
T REA 8-OH-dGAIE (e i 0.2 mg/body 1
= L = g b
Jr54h (BILER) Fe304 g-OH-dalE | B PESS | AENRSYIADMEA®M o, o poqy 1
BERE % DNA
= PSR - B4R (DU-145 LNCaP) (0.1, 1,10
T4 (BR1E8%) Fe304 8-OH-dGRIE |7BA DNA (B TR E) 1
s =m0 se |ENBILIRASA #EREYK: DU-  [1.10 y«
ROSA Rk I¥<FTE28 % 145, PC-3 o/ml? 1
semmom e |ENBIILARASAMRRIER: LNCaP 1,10 u .
ROS4 Ak IE<E20 % E R A A SREE: A549 o/ml?
. 8-OH-dGD 4% s =0 o se | ENBISLARASA MARERK: DU-
T REA H I¥<FTE28 % 145, BC-3 1 pe/mL 1
8-OH-dGDXE | oy gy |ENFTILARASAMERER: LNCaP |1.10 u .
B A2 || pinck @tk AS40 g/mL?
BEBRERE | o momm |ENFILIRMA MRERE: DU-145|1.10 4
7 AT || pinck @tk A540 g/mL? \
;;;G“E‘K?' 24.48.72h |DU-145 RE l
YTAEAR hOGGEILZF
s 24,48, 73h [RWPE1 EN:| 1
8-OH-dGHRITE |24.48.74h |ENFHASA HEHMEREER (A549) (10 pa/mL 1
RTFEA 8-OH-dGIE |[24.48.75h |ENBIZARHEREHE (DU145) 1 pg/mL 1
ROS4 Ak 24,48, 76h |ERRHANA B R (A549) |10 pe/mL 1
ROS4 K 24,48, 77h _|EREISARHEREEE (DU145) 1 pg/mL 1
Fe203 8-OH-dGRIE [AEA ICRYIRR 1,3 mg? (D)
Fe304 8-OH-dGIZE |FEH ICRY 2 R B i 1, 3 mg? -
ROS4 Ak 24h BIIL AR MR HEDU145 1pg/mL -
ROSA K 25h B ARE AR RDU145 10 4 g/mL -
ROS4 Ak 26h BIIL AR MR HEDU145 100 4 g/mL 1
ROS4 A 27h B AR AR FEDU145 200 ¢ g/mL 1
ROS4 Ak 28h BIIL AR MR HELNCaP 1pg/mL -
JEIEARE RS /R T (Fe304NPs) (FHE  |ROSHERL 29h B AR SRR HELNCaP 10 4 g/mL -
TIEMAIHIVEN ROS4 Ak 30h BIIL AR HRAHELNCaP 100 4 g/mL -
REENILARF D IVETIEM LI R T/ |ROSAEHRL 31h B AR SRR RELNCaP 200 ¢ g/mL -
#IF (Fe304NPs-COOH) (Institute for ROSA B 32h B3R MR HEDU145 1pg/mb -
Integrated Cell-Material Sciences (iCeMS), [ROS4 % 33h B AREHHREREDU 145 104 g/mL -
RBRELVEAN) ROS4 Ak 34h B AR MR HEDU145 100 4 g/mL -
ROS4 Ak 35h B AR AR FEDU145 200 ¢ g/mL -
ROS4 Ak 36h B3R AT HELNCaP 1pg/mL -
ROS4 B 37h B ARFE SRR HELNCaP 10 4 g/mL -
ROS4 Ak 38h BIILARfE A HELNCaP 100 4 g/mL -
ROS4 Ak 39h B AR SAAERELNCaP 200 ¢ g/mL -
ROS4 Ak 24h B3 AR #Am kDU 145 1pg/mL -
ROS4 Ak 24h B ARFE AR FEDU145 10 4 g/mL 1
; " ~ ROSZE R 24h B RRFEHHRA#RDU 145 100 ¢ g/mlL 1
WA S /HIF (MgNPs-Fe304) T 2ah T IR MR O3  le/mL =
ROS4 R 24h RIS AR = fRRaERPC-3 10 ¢ g/mL 1
ROS4 Ak 24h B3 AR fE $AAE #EPC-3 100 1 g/mL 1
Fe304 NPs (Toda Kogyo Corporation) ROSA X 24h PC-3 or DU145 cells ;/:nOL 100 u 1
1 : ROS FE/E, DNA HIMAKTE A O EE 0
M : DNA AT Al D H8 e 1)
— Bk L
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Table9 ~ 27 3RZA RO invivo K& 5B X 5 A EVEE # (HESS database sheet)

SENES
HREEE (33
o i o wan wa
REHERE ENo. 2010350078 2010350078 2017250038 2017250038
oo oo == )
(E<TRAARY pac) 1El/458, 5138 15EM (1 BE2, HeE) 15B R (1 BEE, HeE)
o BHES 1 2
o Name (B2 A RARRS— GHION, Lot 90310 (FETE) | BIEF/MF I ASAH (Lot 008285H105: Lot 100016, | hEF/MF TS A5 BUS 1 Lot 111117, | BHEF/A0F 7284 BMS-11; Lot 140525,
H100) FET®) P
Size and other information EDSTRRRUMBERM, T OTHY (TF) [SRM ¢ | EDSTHRRUBMRERN, TALAOTHY (TR) FHRMHY oH 105 HOT
¥ ¥ —RHE5-15 nm —RHE5-15 nm
ot ses /0 il fin 1230
il i i
ELY EELEL Taquannik Taguannik
TFOUNERE - - - -
Test gudoine - - - -
toute AEARE RERRS RENERS SERRS
Specer at o ot Wouse
San Fadd/DucrCr Faad 0ucrce Fass Wadmsie
Gondor ml/famat /s Es
Tos group o o wan
Administration period Lol 1E/45E, §13@ 1@, HaE
Recovery priod Goy) - - E
o uni e me/ke ok
Vi dore s oz
o soze i s 5 s
Purity RHLL ERuL EHLL ERuL
Test laboratory BIHAES—TFRE B A AL S—HRR
Veur roported 2000 2009 2015 2017
Publosion sm5 2005 25,2017
A i - - i 160
Fitter A 0L AR Reliabilty 4 4 4 4
[T .
AR LORBTERELOBEOAS . = R T T
NOEL> s dose e e LN st I P e i e - TR A
1B (IT2SAMEEH) ORREAN #5
g (RTFEAR5E) OBEEAN
Filter Parameter (NOEL/LOEL) NOEL_ I LOEL NOEL_ I LOEL HAE (5 mg/kg) BAE (5 me/ke)
endoint wee cotegors - orean (isue) - [risue ~[Fnsnes ° oL > LoaL v NoEL - LoeL > LoaL - LoaL v
ot tres Fry o ro ata no it o e roata ro ata ro
ot e o oo 1o e o it o ata 1o st 1o ana
ot tres e b e 1o oo o it o 1o
ot tres cle b iy g T ro ot ot s
ot e ol b o weign o ot ot s s
ot e ol b T 1o aa o it o e s 1o ana
ot res oie b ro o ot s ro o
ot tres ol b etor consumption ro e ot ot s ro e
ot e ol b mer consunpton | 1o s o e o e 5 1o o
ot res oie b ro o it ot o e o ana
ot tres ro o ot o ata ro
ot res ro o it o e o o e
ot e 1o ana o it o ata 1o st 1o ana
ot res ood el Ertoote ro o it ot aa
ot e ood coll Ervtocyte o e ot ot ro s
ot e ood ol Ennrocpte 1o o o it o e 1o st s
ot tree cod ol Enocyte ro o it o o e s
ot tres ood coll Erpocyte ro ot ot ro s
ot e ooa ol 6 1o e o e o ata ro s
ot e cod ol Entirooyte 1o no it o e 1o e s
ot tree ood coll Erthocyte ro o it ot ro s
ot tres ood coll Ervocyte ro e o it ot o s
ot e god ol Enrocste 1o o o it o e 1o st s
ot tree cod ol Enrocyte o aa no it ot ot s
ot tras ood coll Ervtocyte ro ot ot ro s
ot e ood coll Eonocyte 1o e o e o ata ro e s
ot e cod ol Entirooyte o ana o it o e o it o ana
ot tree cod ol Eythrocyt ro o ot ro ro
ot tres oo col (Leokoeye o e ot ot ro s
ot e 00 ol Laukcerte 1o ana o it o ata 1o st s
ot tres oo col Loukocyte o aa o it ot o e o ana
ot tres cos col (Levkocyt) ro e o it ot ro ro e
ot e cod el Lausoc 1o o o e o ata 1o s 1o ana
ot tree cod ol Paciet) o oo no it o o e
ot tres cod ol Ptolot ro ot ot ot ro s
ot e cod ol Cosgulion o e o it ot ro o e
ot e otne e 1o aa o it o e 1o s 1o ana
ot tres [Abscote ongar v T ro o it ot s
ot tres [Rbacute orgor it | o e o it ot s
ot e ot rgan e 1o e o e o ata s
ot tres reitiv organweight | ro o it ot s
ot tres s ro ot ot o o
ot e st o o it ot ro e
ot e 1o aa no it o e 1o ana
ot tres [Romciute rpor v | ro o it ot s
ot e [bacute orpo it | ro o it ot s s
ot e ot g g 1 1o o o it o e s s
ot tree eative organ weight ro o it ot s
ot tres oo (Necropey) ro ot ot o ata o
rpoint e ro o it ot o e o e
ot e et Fisoite organ g T 1o aa o it o e
ot tres et [Rbscutecrpar it ro o it ot s s
ot e et e orgi gt ro e ot ot s s
ot e eat reative rgan i | 1o o o it o e s s
ot tree m ro o it ot o e o ana
ot tres e oo ro o it ot ro o
rcpoin ree isocarsel sogneraton 1o e o e o ata o st 1o aa
ot e iyocaaal fiross 1o oo no it o o ata 1o ana
ot tres Cet ro o it ot ro e ro
ot e [Giher fndogs o e o o e o e o e
ndpoint tree ung [Absolute organ weight | s 15) T 5§ 5|
ot tree im [Abmouteorpor it o aa no it o e noda s s
ot tres i Fative orgi gt ro ot o arta ot 3 9
ot tree i i organ i 1o sta o e o e o ata s s
ercoint treo s arled dscloredarea T sollen E ! oo dna o aa
o Depet o Bk aterl B k 0z oo ama
Exor e ; emorhage 1o ana ot o s o ana 1o st 1o ana
encot tres : Foam oal secumal o aa o it o e ot ro e ro
encpot tres ; Eiom o e o it o ara o e o o o e
ol nitcationinamaton
encoit treo so0fistpatrlorqune ool nlration et E 02 3 E
Ot e vl resctior
cotagn content
encoint tree 201 stopatrtonduns [ p— E 02 ! oo ana
o solar e I cals
Fistopahaed [Lom Deposis i aheolescav s i5fno dta o o ata o ana
histopthaog [l ranuloms formaton s 19 0z no ana ro
histoptracg [Lun scoms s puimorry e 15 15|00 s o ana o s 1o ana
Exdont e SozNecrony” [Traches —[eptorun —[Eviasea s 5o e o e ro it o ana
E—— 203|sopstrlos]Trches rocumieton oaril e s r 0z ]ro dna o aa
“achea ncreste of oot col 1 5] s oo 1o e 1o ana
ot e o8 Necrcpny— Toone mrrow ro aa o it o e ot ro e o o
ot tres acrow T ro e o it o arta ot ro ro
ot e naccon 1o e o e o s o ata 1o st 1o o
ot tres mcrow ther nings ro o it o e o ro 1o ana
ot tres 305{Orga it {sgieen beshts orgar vt | ro ot o e ot s s
ot e S05{Crgar i [Sioen beohts orgoveight | ro e ot o o e s s
ot e 310]orga vt [sgeen it orpoweight | 1o aa o it o e o e s s
ot tres 1 Torgor woipts Tseen clste orgon weizht | ro ot o e ot s s
ot tres o1z ecropny~[speen ro o it o arta ot o o
ot e o13]Necropny—[ogeen G 1o e o it o e o e 1o st 1o o
ot res 314 Necropn ther inongs ro o it o e o o e o ana
ot tres amontation (emosderc] ro o it o arta ot ro ro
wpoin ree imentation othr) o o it o ata ot ro o e
ot e prrr— o it o e o e 1o it 1o o
ot tres ongorion ro o it o e ot o e o aa
ot e Do follcle[paperpisa ro e ot o ot ro ro e
ot e Limoh oticle —[atrop 1o o o it o s o e 1o st 1o o
ot e Focasis ro ata o it o e ot o ata o ana
ot tras omorrags ro o o arta ot ro ro
rcpoin ree e o e o it o e o e o e 1o e
ot e 524]organweights [ Tmis bsolate orpar e T o aa o it o e o 1o it 1o ana
ot tres 325 Orgar ot [Ty beohts orgar it | ro o it o e ot " ro
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xposure. Environmental science & technology 2017,
51, (13), 7624-7638.
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Variable Putty spraySplay glue| Unit | Variable Default Range | Unit
duration 30 240 min Factsheet | Cleaning and washing] All-purpose cleaning spray - - -
Scenario type Spray scenario Density acrosol particle - - g/cm Scenario type Spray scenario Exposure duration 60 +50% | min
|Weight fraction nano material in aerosol particle| - - Density acrosol particle 45 -80%~ gem?
Monodisperse Aerosol diameter (mass median) 15.1 15.1 pm default
) N Acrosol diameter (mass median) 150 | 151 | pm Weight fraction nano material in aerosol particle{ 1 |02~ | —
[Diameter distribution Log normal Arithmetic coefficient of variation 1.2 12 Aerosol : " default
Acrosol diameter (mass median) 24 +50% | pm
aerosol diameter 10 10 pm Lo . PR ient of variation 037 +50% -
Single event Simulation duration S N day g norma; ) N 290%~
ICRP: Male (light exercise) s s Maximum acrosol diameter 10 default | *™
D ition model ICRP: Female (light exercise) S S Mass ion rate 1.6 £50% | g/s
halation rate 1.4 14 |m'h Spray Weight fraction ial in product 0.03 *50% -
Per day S S Airborne fraction 0.006 +50% -
Exposure Per week N S Usage Spray duration 13.8 +50% s
Pattern Exposur:ni . Per month S S Room volume 15 +50%| m?
N Per year 1 12 Room Room height 25 +50%| m
lation duration 365 365 | day ilation rate 25 +50% |Per hour|
ICRP: Male (light exercise) S S Density nanomaterial 4.5 +50% | g/em®
D ition model ICRP: Female (light exercise) S S Monodi - - - -
Inhalation rate 14 14 |[mh sphere Nano particle diameter 100 *+50% | nm
Single event Simulation duration 365 - day
* (o) AN D LI Simuration | Deposition model ICRP: Male (light exercise) - - -
* [S) 1Xfif LicEsREh S halation rate 14 +50% | m¥h
© BRT-ABTEE - o x

% 2. ConsExpo-nano D Fj/X5 A — %

Event doses

Dose measure

Inhaled dose per event, Alveolar dose per event

Mass

Number of nano particles

Surface of area nano particles

Volume of nano particles

Surface area of aerosol particles

Number of aerosol particles

Volume of aerosol particles

Distributions

Inhaled mass distribution

Deposition fraction mass distribution

Deposited mass distribution

Dose-time plots

Inhaled and alveolar dose one event

Alveolar load

% 3. ConsExpo-nano TDF7 —AARAZT 41T
FAWEATINRTG A—%

Variable Unit
Factsheet  |Cleaning and washing All-purpose cleaning spray - -
Scenario type Spray scenario Exposure duration 1383 min
Density aerosol particle 4.5 g/lem®
Weight fraction nano material in aerosol particle] 1 -
Aerosol Aerosol diameter (mass median) 7.7 pm
Log normal Arithmetic coefficient of variation 1.9 =
\ aerosol diameter 10 pm
Mass generation rate 0.3625 g/s
Spray Weight fraction ial in product 0.03 -
Airborne fraction 1 -
Usage Spray duration 8 s
Room volume 40 m*
Room Room height 3 m
ilation rate 0.5 Per hour
Density 45 glem?®
sphere Nano particle diameter 100 nm
Single event lation duration 365 day
Simuration Deposition model ICRP: Male (light - -
halation rate 0.594 m’/h
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Scenario

Load default scenario from factsheet > show
Name or description (optional)
Spray
Scenario type Mass generation rate (g/s) 1
® Spray scenario
§ Weight fraction nanomaterial
Custom scenario s 0.00002
Exposure duration (min) 1440
Airborne fraction 1
Aerosol
Usage
Density aerosol particle
(g/em?) 10 Spray duration (s) 1
CEGHCTENTD Spraying towards exposed person
material in aerosol particle 1
Room
Aerosol diameter
Type of distribution  Log normal v Room volume (m3) 18.5
Aerosol diameter (mass median) (um) 77 N
Arithmetic coefficient of variation 1.9 Room height (m) 21
Maximum aerosol diameter (um) 10
Ventilation rate (per hour) 0.2
Nanomaterial Simulation
Name or description (optional) Exposure Pattern Single event v
1
Simulation duration (days) 1
Density nanomaterial (g/cm*) 10
Deposition model ICRP: Male (light exercise v
Type of distribution Monodisperse v
Inhalation rate (m*/h) 14
Shape nano particle Sphere v
Nano particle diameter (nm) 10

Nanomaterial soluble

Xl 3. /XF A—&Z D ASEH
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Distributions

Inhaled mass distribution

Mass (g)

5 10
Aerosol diameter (um)

~ Inhaled Mass

K2 F /2T UTNLORRTLDREE

Deposition fractions mass distribution

1.5

Fraction

5 10
Aerosol diameter (um)

~— Deposition fraction Nasal Region v

— Deposition fraction Mouth And Throat Region v
Deposition fraction Tracheo-bronchial Region v
Deposition fraction Bronchioles v

— Deposition fraction Alveolar Interstitial Region v
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Deposited mass distribution Mass (mg) Number of nano particles (-)

012 0.007 -+ 2.5E-
oo ® oo 4EL 3 25E+10
. 010 o *® * 0 0.006 sEen 2E+10
1 x 107 008 0.005 g ¥
—§ ) 0.004 é 3 1SE+10
32 006 » ) £ 2o
z Z 3
E ooss 3 2 1E+10
004
¢ oo = e L) 5E+09
002 0.001 \ >
000 4@ 0.000 0.E+00 * 0
— R 5 10 5 0 50 100 150 200
K= Maximum acrosol diameter (jum) Nano partcle diameter (Spherc) (nm)
“ 5x10° Surface area of acrosol particles (mm?) Number of nano particles (-)
@ + 16 LE+13 TE+1L
= 140 14 * L
. ug SE12 P
100 10- 2
é 30 1 s 2 g * el
i WU I ~. [
%0 ’0.. * i 2 @ |21
. * 2E+12
— 20 M 2 1E+11
0 e 0 0 0.E+00 o
o 1 2 3 4 o 20 40 60 80
5 10 Acrosol diameter (um) Nano particle surface arca (Sheet) (am?)

@ 1nhaled dose @Alveolar dose

7. BRBEELIFRBERCH S TNT A —F

Aerosol diameter (um)

— Deposited Mass Nasal Region v
— Deposited Mass Mouth And Throat Region v

Deposited Mass Tracheo-bronchial Region v

Deposited Mass Bronchioles v o
- Deposited Mass Alveolar Interstitial Region
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Hayashi K, Kato | Impacts of channel Mater Des, DOI: 2021
N, Kato M, direction on bone tissue 10.1016/.
Ishikawa K. engineering in 3D- matdes.

printed carbonate 2021.1096

apatite scaffolds. 86.
Sakemi Y, Reconstruction of J Biomed Mater DOI: 2021
Hayashi K, Akira | critical-size segmental | Res A 10.1002/jb
Tsuchiya A, defects in rat femurs m.a.37157.
Nakashima Y, using carbonate apatite
Ishikawa K. honeycomb scaffolds.
Hayashi K, Honeycomb scaffolds ACS Appl Bio 4(1) 721-730 2021
Ishikawa K. fabricated using Mater

extrusion molding and

sphere packing theory

for bone regeneration.
Kim H, R6th D, Protein corona Colloids Surf B 199 111527 2021
Isoe Y, Hayashi components of Biointerfaces
K, Mochizuki C, | polyethylene glycol-
Markus K, conjugated organosilica
Nakamura M. nanoparticles modulates

macrophage uptake.
Hayashi K, Effects of nanopores on | J Mater Chem B | 8(37) 8536-8545 | 2020
Ishikawa K. the mechanical strength,

osteoclastogenesis, and

osteogenesis in

honeycomb scaffolds.
Nakamura M, Near-infrared Chem Mater 32(17) | 7201-7214 | 2020
Hayashi K, fluorescent thiol-
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Nakamura J,
Mochizuki C,
Murakami T,
Miki H, Ozaki S,

organosilica
nanoparticles that are
functionalized with IR-

820 and their

Abe M. applications for long-
term imaging of in situ
labeled cells and depth-
dependent tumor in
vivo imaging.
Putri TS, Fabrication of three- Ceram Int 46(12) | 20045- 2020
Hayashi K, dimensional 20049
Ishikawa K. interconnected porous
blocks composed of
robust carbonate apatite
frameworks.
Hayashi K, Tearable and fillable Mater 13(16) | 3637 2020
Tokuda A, composite sponges
Nakamura J, capable of heat
Sugawara- generation and drug
Narutaki A, release in response to
Ohtsuki C. alternating magnetic
field.
Swe TT, Shariff | Behavioural response of | Ceram Int 46(11) | 17881- 2020
KA, Mohamad cells and bacteria on 17890
H, Ishikawa K, single and multiple
Hayashi K, doped Sr and Ag S53P4
Bakar MHA. sol-gel bioglass.
Hayashi K, Effects of macropore Mater Sci Eng 111 110848 2020
Munar ML, size in carbonate apatite | C-Mater Biol
Ishikawa K. honeycomb scaffolds on | Appl
bone regeneration.
Yamakawa D, Primary cilia Cell Res 34(10) | 108817 2021
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Katoh D,
Kasahara K,

Shiromizu T,

dependent-lipid
rafts/caveolin dynamics

regulate adipogenesis.

Matsuyama M,
Matsuda C,
Maeo Y,
Watanabe M
Inagaki M.
Totsuka Y, New horizons of DNA | Cancer Sci 112(1) | 7-15 2021
Watanabe M, Lin | adductor for exploring
Y. environmental causes of
cancer.
Kajiwara S, Ishii | Castration-induced Lab Invest 100(5) | 670-681 2020
K, Sasaki T, Kato | stromal remodeling
M, Nishikawa K, | disrupts the
Kanda H, Arima | reconstituted prostate
K, Watanabe M, | epithelial structure.
Sugimura Y.
Yamamoto N, Expression pattern of Monoclon Antib | 39(2) 57-60 2020
Eguchi A, PLXDC?2 in human Immunodiagn
Hirokawa Y, hepatocellular Immunother
Ogura S, carcinoma.
Sugimoto K,
Iwase M,
Watanabe M,
Takei Y.
Mahmud MRA, | TDP2 suppresses Genes to Cells 00 1-16 2020

Ishii K, Bernal-
Lozano C,
Delgado-Sainz I,
Toi M, Akamatsu
S, Fukumoto M,

genomic instability
induced by androgens
in the epithelial cells of

prostate glands.
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Watanabe M,
Takeda S,
Cortes-Ledesma

F, Sasanuma H.

Sonoda Y, Sasaki | Reduced tumorigenicity | Cancers 12(4) 1056 2020
Y, Gunji A, of mouse ES cells and

Shirai H, Araki the augmented anti-

T, Imamichi S, tumor therapeutic

Onodera T, effects under Parg

Rydén AM, deficiency.

Watanabe M,

Itami J, Honda T,

Ashizawa K,

Nakao K,

Masutani M.

Mizutani K, Long-lasting severe Int J Med Sci 21 3367 2020
Shirakami E, dermatitis affect

Ichishi M, visceral adipose tissue

Matsushima via skin-derived

Y, Umaoka A, inflammatory

Okada K, cytokines.

Yamaguchi Y,

Watanabe M,

Morita

E, Yamanaka K.

Kanayama K, Cancer-related gene Pathol Int 70(11) | 865-870 2020

Imai H, Usugi E,
Matsuda C,
Ichishi M,
Hirokawa Y,
Watanabe M.

mutations and
intratumoral genetic
heterogeneity in human
epidermal growth factor
receptor 2

heterogeneous gastric
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cancer.

Hirokawa YS, SOX11-induced Exp Mol Pathol | 117 104642 2020
Kanayama K, decrease in vimentin

Kagaya M, and an increase in

Shimojo N, prostate cancer cell

Uchida K, Imai migration attributed to

H, Ishii K, cofilin activity.

Watanabe M.

Wakai E, An integrated in silico Pharmaceuticals | 13 480 2020
Suzumura Y, and in vivo approach

Ikemura K, identifies

Mizuno T, protective effects of

Watanabe M, palonosetron in

Takeuchi K, cisplatin-induced

Nishimura Y. nephrotoxicity.

LuKT, U.S.-Japan cooperative | Virol 555 71-77 2021

Yamamoto T,
McDonald D, Li
W, Tan M, Moi
ML, Park
EC,Yoshimatsu
K, Ricciardone
M, Hildesheim
A, Totsuka Y,
Nanbo A,
Putcharoen O,
Suwanpimolkul
G,
Jantarabenjakul
W, Paitoonpong
L, Handley G, K.
Bernabe G, Noda

medical sciences
program: 22nd
International
Conference on
Emerging Infectious
Diseases in the Pacific

Rim.
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M, Sonoda M,

Brennan P,
Griffin DE,,
Kurane I.
Totsuka Y, Comprehensive analysis | Proc Jpn Acad 96 180-187 2020
Maesako Y, Ono | of DNA adducts (DNA | Ser B Phys Biol
H, Nagai M, adductome analysis) in | Sci
Kato M, Gi M, the liver of rats treated
Wanibuchi H, with 1,4-dioxane.
Fukushima S,
Shiizaki S,
Nakagama H.
Tajima Y, Toyoda | Novel o-Toluidine Chem Res | 33 1907-1914 | 2020
T, Hirayama Y, Metabolite in Rat Urine | Toxicol
Matsushita K, Associated with
Yamada T, Urinary Bladder
Ogawa K, Carcinogenesis.
Watanabe K,
Takamura-Enya
T, Totsuka Y,
Wakabayashi K,
Miyoshi N.
Kawanishi M, Genotoxicity of micro- | Genes Environ 42 16 2020
Yoneda R, and nano-particles of
Totsuka Y, Yagi | kaolin in human
T. primary dermal
keratinocytes and
fibroblasts.
Mimaki S, Multifocal origin of Carcinogenesis 41 368-376 2020
Watanabe M, occupational
Kinoshita M, cholangiocarcinoma
Yamashita R, revealed by comparison
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Haeno H, of multilesion
Takemura S, mutational profiles.
Tanaka S,
Marubashi S,
Totsuka Y,
Shibata T,
Nakagama H,
Ochiai A,
Nakamori S,
Kubo S,
Tsuchihara K.
Hojo M, Histological sequence Cancer Sci doi: 2021
Yamamoto Y, of the development of 10.1111/cas
Sakamoto Y, rat mesothelioma by .14873
Maeno A, MWCNT, with the
Ohnuki A, involvement of
Suzuki J, apolipoproteins.
Inomata A,
Moriyasu T,
Taquahashi Y,
Kannno J, Hirose
A, Nakae D.
Chinnathambi S, | Nano-Bio Interaction Nanomaterials 10(11) | 2250 2020
Hanagata N, between Blood Plasma
Yamazaki T, Proteins and Water-
Shirahata N. Soluble Silicon
Quantum Dots with
Enabled Cellular
Uptake and Minimal
Cytotoxicity.
Nanomaterials.
Hayashi K, Carbonate Apatite Adv Biosys 3 1900140 2019
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Kishida R, Micro-Honeycombed
Tsuchiya A, Blocks Generate Bone
Ishikawa K. Marrow-Like Tissues
as well as Bone.
Hayashi K, Honeycomb blocks Mater Today 4 100031 2019
Kishida R, composed of carbonate | Bio
Tsuchiya A, apatite, B-tricalcium
Ishikawa K. phosphate,and
hydroxyapatite for
bone regeneration:
effects of composition
onbiological
responses.
Hayashi K, Carbonate apatite Ceram Int 45 15429- 2019
Munar ML, granules with 15434
Ishikawa K. uniformly sized pores
that arrange regularly
and penetrate straight
through granules in
one direction for bone
regeneration.
Shi R, Hayashi | Effects of surface J Biomater Appl | 34 917-927 2019
K, Bang LT, roughening and calcite
Ishikawa K. coating of titanium on
cell growth and
differentiation.
Ishikawa K, Fabrication and J Biomed Mater | 107 269-277 2019
Arifta T, Evaluation of Res B
Hayashi K, Interconnected Porous
Tsuru K. Carbonate Apatite

from Alpha Tricalcium

Phosphate Spheres.
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Sakemi Y, Fabrication and Materials 12 3997 2019
Hayashi K, Histological
Tsuchiya A, Evaluation of Porous
Nakashima Y, Carbonate Apatite
Ishikawa K. Block from Gypsum
Block Containing
Spherical Phenol
Resin as a Porogen.
Hayashi K, Effects of macropore Mat Sci Eng C 111 3110848 2020
Munar L.M, size in carbonate
Ishikawa K. apatite honeycomb
scaffolds on bone
regeneration.
Hayashi K, Granular Honeycombs | ACS Appl Bio 3 1787-1795 | 2020
Kishida R, Composed of Mater
Tsuchiya A, Carbonate Apatite,
Ishikawa K. Hydroxyapatite, and -
Tricalcium Phosphate
as Bone Graft
Substitutes: Effects of
Composition on Bone
Formation and
Maturation.
Putri TS, Bone regeneration J Biomed Mater | 108A 625-632 2020
Hayashi K, using B-tricalcium Res A
Ishikawa K. phosphate (B-TCP)
block with
interconnected pores
made by setting
reaction of B-TCP
granules.
Swe TT, Shariff | Behavioural response | Ceram Int https://doi. | 2020
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KA, Mohamad
H, Ishikawa K,

of cells and bacteria on

single and multiple

org/10.101

6/j.ceramin

Hayashi K, doped Sr and Ag t.
Bakar MHA. S53P4 Sol-Gel
Bioglass.
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K.Ishii, Pirfenidone, an anti- J Clin Med 8(1) 44 2019
T.Sasaki, fibrotic drug,
K.Iguchi, suppresses the growth
M Kato, of human prostate
H.Kanda, cancer cells by
Y.Hirokawa, inducing G1 cell cycle
K.Arima, arrest.
M. Watanabe,
Y.Sugimura.
E.Usugi, K.Ishii, | Anti-fibrotic agent Pharmacology 103(5- | 250-256 2019
Y.Hirokawa, pirfenidone suppresses 6)
K.Kanayama, proliferation of human
C.Matsuda, pancreatic cancer cells
K.Uchida, by inducing G0/G1
T.Shiraishi, cell cycle arrest.
M.Watanabe.
K.Kanayama, Letter to the editor: Virchow Arch 474(3) | 403-404 2019

H.Imai,
E.Usugi,
T.Shiraishi, YS
Hirokawa,

M. Watanabe.

reply to Antonio Ieni
“Intratumoral HER2
heterogenity in early
gastric carcinoma:
potential bias in
therapeutic

management”.
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Mimaki S, Multifocal origin of Carcinogenesis pii: 2019
Watanabe M, occupational bgz120.
Kinoshita M, cholangiocarcinoma doi:

Yamashita R, revealed by 10.1093/
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Marubashi S, ahead of
Totsuka Y, print]

Shibata T,

Nakagama H,

Ochiai A,

Nakamori S,

Kubo S,

Tsuchihara K.

Gi M, Fujioka Quantitative analysis Mutagenesis. 34(3) 279-287 2019
M, Totsuka Y, of mutagenicity and

Matsumoto M, carcinogenicity of 2-

Masumura K, amino-3-

Kakehashi A, methylimidazo[4,5-

Yamaguchi T, flquinoline in F344 gpt

Fukushima S, delta transgenic rats.

Wanibuchi H.

Totsuka Y, Lin DNA Adductome Chem Res 32(8) | 1515-1527 | 2019
Y, He Y, Ishino | Analysis Identifies N- | Toxicol.

K, Sato H, Kato | Nitrosopiperidine

M, Nagai M,
Elzawahry A,
Totoki Y,
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Hosoda F,
Shibata T,

Involved in the
Etiology of
Esophageal Cancer in

Cixian, China.
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Matsushima Y,
Song G, Meng
F,LiD, LiulJ,
Qiao Y, Wei W,
Inoue M,
Kikuchi S,
Nakagama H,
Shan B.
(ODertinger SD, | High Information Mutation Res 847 403022 2019
Totsuka Y, Content Assays for
Bielas JH, Genetic Toxicology
Doherty AT, Testing: A Report of
Kleinjans J, the International
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Totsuka Y, Biological significance | Mutation Res. In press 2019
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its effect on
tumorigenesis in
humans: A review.
Imai K, Synthesis and Radical- | Bioorg. Med. 27(8) 1720-1727 | 2019
Nakanishi I, Scavenging Activity of | Chem
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Ohkubo K,

C-Methylated Fisetin

Ohno A, Mizuno | Analogues.
M, Fukuzumi S,
Matsumoto K,
Fukuhara K.
K.Hayashi, Hydroxyl Radical- Int. J. Mol. Sci. 19(8) E2309 2018
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Mimetic Nanoparticles.
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W.Sakamoto, Red Blood Cell
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W.Sakamoto, microparticles for the
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E.Fukai, H.Sato, | Establishment of an in Cancer Sci. 109(4) | 1024-1031 | 2018
M. Watanabe, vivo simulating co-
D.Nakae, culture assay platform
Y.Tostuka. for genotoxicity of
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the aging human
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