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WE% - BRIbF 2 (/7 RF)

1. LEWE OFEEHR D
& B BT X (IV)
B & TEMbT A v
b % K : TiO:
9 f & :79.9
CAS %75 : 13463-67-7
T A AR T A RIE 9 (B A BT R E A EWE 191 5

2. WP LS

(1) ERR LRk v
HMEL - B~ DR MR R
B 3.9~4.3 g/lem?
W A 2500~3000 C
Al 1855 C
Bt OK) T e

(2) WEA R SRt v
TOKRKSERRYE R
1R fERYE SR L
WBEROfEIRIE « WA 72 L
fERIfalRtt: - i L

H 3 A

(3) Z A

b F 2 12ix, 7% —1E (Anatase ; $idfif), /L F /v (Rutile ; &fLA), 7T A |k
(Brookite ; #5F % > 41) @ 3 WORRLENHDH, ZD 9 H, TEMICTHHINLTHNLO

IV TFNETFE—ET, T A MILETORHIX2W,

3. AFE-W A& AR
AR (S /BT E s OV T2 —BRIEE) 13,490 F 2 (2010 )
A& 2: ObF ) (pEsh, BE N —ANRAL S ATEAL KPS IR
(75 —8R) Sefki, TR MR AR
RESEF D . AlFEE, JUYLPFTE, FHUTE TA4h, BLF XT3



4. R
(1) SEEREMWI KR 2wt
T AR
Hitk

- B ARBRIC T LT ¥ )/ KiFo LD50 2% 5000 mg/kg RELL ETH 72 1 Wis
11819 PSR T . 5B TR,

~UA 7w b A
A, LC50 T L 7 L fH#m72 L
&0, LD50 @7 L 5000 mg/kg K | fF#2 L
Lk
Uf-C (P25 LA L)
2. LD50 fE 7 L e L 7 L
fiE[7EN LD50 7 L T L 7 L

Uf-C : P25 ; F7£E 21nm, #FHEFE 38.5 m*/g, 79%7 F % —E/21%vF /L, FmEiEH: 0.9
deltab (77 71Zxf3 DiEM) « AKF ORI (@REEGEL (DLS) £8) 140+44 nm

s

(e pfe R 7

KB NTENGER

« —WhifE 20nm (Degussa fH8  FHEfE 50 m2/g)H L0250 nm  (Fisher t15  FiffE
6.5 m2/g) D7 F % —EM TiOz ki 1 Z HENE F344 7 » MT 500 pg/lL 25 ENIEA L, i
Atk 24 BRSSOV TN ZIE 2 Mt L7z 20, —URKIRS 20 nm @ TiO2 K& 1EA
L727 v ML, BALF foffilail, ~7 v 77 —I%, FHEREEon-Fnicon
THXIRREE L CAEIZE L, 250nm @ TiO ki A EA LTZREE b T L v HEE
DRIESOGR 2 51 E i Z LTz,

« —WRIFE 29 nm D TiO2 ¥i ¥ (Evonik Degussa #E#) 5 K OV—hkifk 250 nm @ TiOs
Kif (Tioxide Litd.#:H) % Wistar AT » M2, 125 & 500 pg/ltod 2 &2 5KE
WIEA L, AL 24 RET% O RAE G 2 i~ 72 20, BALF O 4 HEREEER, v -glutamyl
transpeptidase (y-GTP) &M, # o 37 2, LDH EEIE, kit 29 nm @ TiO2 ki1
500 pg ZEA L2 T v FEEDOINTBWT, AEREMAED b,

« —WhIFE 21 nm @D P25-TiO2 7} / ki1 (Evonik Degussa fE#d, P25: FmfE 38. 5 m?/g,
19%7 F 5% —E/21%VF V) ZREMEF344 Z >~ M2 0.26, 0.52, }3E OV 1.04 mg/VEd 3 A
BEXENTEA, fm 42 BAFOBEHH 2B & MioMAHEE KX O BALF & 23T
iz 22, P25-TiO2F /KL DIEAIZ L Y BALF 47 F1Ek%L, LDH, 717 I ViR
B, BXOYA b A2 (TNF-a, MIP-2, IL-28 72 &) BEOHEREEMA R L1,
F7-. Ktk 1 pm @ TiO2 ki (Sigma Aldrich #E8Y : #224227, /L F L) %, P25-TiOs
F KA L REFEOREBEARLZ K[ENEAL, MORIESSZ B LT, RERICRIERX
JEEEIN L7223, P25-TiO2 /B r-O N K VIRV E (ki rHEE) TRERE/INHA
LT,




*DuPont #8D— ki 300 nm DL F LA TiO ki 7~ (R-100), 5 20—-35 nm, F & 92-233
nm O v KR %E Liz7 % —8R TiOz ki ¥ (nano rod), —&KKifk 5.8-6.1 nm O 7
F % —BR TiO2 ki1 (nano dot) @ 3 FEFEDKLI 1% M SD 7 » MZ 1 8L 5 melkg
ERENEAL, 37 AETHORIELEL LT 29, W o TiO R F1E BRETH
1 mg/kg IE< BRETITIZ L A ERERTD HNT, 5 mg/kg 1 E < TBRETITTEAL —EBME
DRIET 1 M F TITITRIREE & FIFLEE £ CTHIE LT,

< RIRDEIR D 4 FEFED TiO2 ki1 (Table 1 2M8), 3725, R-100 TiO2 471, DuPont
FEBLORIEEA) 140 nm OV F LT TiO2 b1 2 FikH (uf-1 38 L uf-2) , 38 L O uf-3 TiO:
F ki (P25) % 1 B XU 5 mgkg i SD 7 » MIRENFEAL, A% 3 » HE
T, FRRICIORIEZ Ll LTz 29, ZOfER, uf-3 LSt 3 fED TiO ki 1%, —ib
PEDBBR R IIEN S| & Z Shiz, —J5, uf-3 TiO2 ki1 CTlE, RIEHINEEL « RIE A A
~— 7 — OIS KO D RIE e L7,

- PRI DEWBINIC KIETHEELRFT 272010, AREETR 3 BHo 7 4 —+F
W TiOg ki (—Uhifk 5, 23, B X154 nm) 5 mg/kg # 1Mt SD 7 v MZRENIEA
L, MOREZRFT LT 29, WTFho TiOL ki T, HEARZ 1EMHDLVIE 1 7 ARF
HETTEET 2 —H\EORIERISTH Y . —IRAEEDE I L DS DZERITRD 5
Nigh oz, S HIZEEREDZROMF 21T 9 729018, — KR 5 nm K% AT,
TR 18, 65, BLTN300 nm DRI AZ{ERK, 5 mgkg ZRENEAL, FIERIZH
DRIEZ B LTz, WINo TiO k- T, A% LHEMH 2 0L 1 7~ A F TlcliET
L —BMHEORIERIETH YD . “IRRIRDENT LD IGEDZFITRD S o T,

1% H 5k

A ROER D 2FEDT ) TiO2(F A X 25 nm F 7213 80 nm, HiE :> 99%, Hangzhou
Dayang Nanotechnology ) F72137 7 A > TiO2 (¥ X : 155 nm, #HiE : > 99%,
Zhonglian Chemical Medicine ) %, #ftif CD-1(ICR)~ 7 AT 5 g /kg % Hil[al#k 0 #%
B U7z %6, &5 2 8% O~ 7 228075 Tilk, I, B M L O EfE
L, 3HEDLL#TIX, 80 nm TiO: H-5-#F TIIATIE THe b 1w <, 25 nm TiO2 3 & U8 155 nm
TiO2 G- TIIMIE T b Mmoo, B~ D ATIE, 25 nm 31080 nm TiO2(ZF\
T, BHEMEOHEETHHMIETORFEEFR BUN) 5L LT F=(CRIRED LF
DD BTz, M~ A TlE, 25 nm TiO: 5O ME BUN L~L,  ALT BLW
ALT/AST k7%, 25 nm 36 £ Uf 80 nm TiO: - 5-F Tl { UG OFEIE T h 2 iMiF LDH
B L O a-hydroxybutyrate dehydrogenase (a-HBDH) L~V &l Td - 7=, T BEAHAR
FHIFTITMERE & R TH Y, 80 nm 5 L TN 155 nm TiO: # G-HEIZ I T, VRIS FEI
ORI, TN SO ERARE FE O /K BEMZE M d K OMIT AR O B EMEERSE S BLEE STz,
F72, 80 nm TiOz HH5-HE T, BIRME, 155 nm TiOs ¢ 57 TIXBRERIKR O B 2 EIR
DIz, D, W, FE, JPEI KON TiO: & G- OB I b o T,
25 nm TiOz H5-FE TIEWFH ORI b IR B ERZEITR O b ie o7z,



A IR M OV B

- ultrafine TiO2-C (uf-C : P25: Fifd 38.5 m2/g, 79%/LVF /v, 21%7 & —+¥, FifEik
PE0.9deltab (77 719 2iEMEE) | ZAREKP ORI (@RDEEGEL (DLS) £)
140444 nm %1 D pH 4.8) 0.5g =2 —— 5 RAG T L, AM &
WEBR 2 AT o 7210, b TF & & 4 KREEAT L. £ 0% 72 KfE] £ T, Draize A =7
R L. RJEORIPEMEILERO b oz, 8 BEOME~T VAT v hDOEEIC
TiO, 7 / ki (ST-01, 7 & —EH, 1 RKF£26.7 nm . 2 KK148 391.6 nm &
i #E(Eff, Ishihara Sangyo Ltd.) % H[Al%Ai L C, RIEIZEIT D Ti ki & MR
AE T o7z, TiO2 T BCUHERKLOHEEE S X OBRFAECEIZRIEL T en, £
P DA T80 5, MO L LB S e ho Tz 1),

- Ultrafine-C (uf-C; TiO2) & i\ CRMEIRAM IR 21T 572 19, uf-C A =a—V—TF
RARTA FUHFIZE®BA L, (LT ¥ K 5Tmg & A BICHIR L, & D% T2 FFfH £ T,
falEE, WIRZ. AN Z 3 L7z, SYEHNSRIROIER (Za7 1, 2) X, @B bies,
AAPETH Y | 24 WEH, 48 REHIRICIER IR o7, AREARBIKITRIL, 3B Haien

ST,

v AR
- Ultrafine-C (uf-C:P25:F if 38.5 m2/g, 79% 7 % —¥ ,21%/LF /L FHEHIENE 0.9 delta
b (77 v 72k DIEME) | ZARKHRORE (BF)ERGEL (DLS) £2) 140444 nm K
thod> pH 4.8)% . ATV v/ EiikBi%: (local lymph Node Assay (LLNA)) #47-7-, 3
A [fdfe ©, MM CBA/JHsd ~ U AWM HIC kT % ) hifx2@m L, Hnl v
NHiE 1T 5 H3-Thymidine OEUY iAAZHIE L7z 17, ultrafine TiO2-C 1%, K2 EAENE
TR T,

T AEEGEME (R - AN, B EE RN, B AMEITERL)
AT 8

- Wistar REEMET »~ Mz, LT % (TiO2: Frmi=— ~72 L, #E 95.1%, 7% —E
86%//VF /v 14% ., —UKLF-F% 25.148.2 nm  (KIFEDHEPA 13-71 nm) | FKikfE 51.140.2
m2/g. Zeta TENL 16.1x2.2 mV in 1 mM KCD)® 5 HEW AL #&(6 FFE/ H) 2170,
E<EERTH 16 H £ TE L7z 20, [ T<EREE, 0,2,10 XTU50 mg/m3 TH -7z,
X< BRI LT R M deid- ik BALE) O AfnEL, 47 EkEL. clusterin,
haptoglobin, monocyte chemoattractant protein-1(MCP-1) . macrophage colony
stimulating factor (M-CSF) . macrophage-derived chemoattractant (MDC) .
macrophage inflammatory protein-2 (MIP-2), myeloperoxidase, osteopontin J&JE /3
WNL7z, ZibDZ ki, X< BEZ L II<KEKRTH 3 HETHE CTh o720, M
fadk & haptoglobin LISND~—J—1%, 1T BT 16 HE BN LT, K[E -
RE B KO BT D LR IL O MR ERE D LD, X< B TEZ T, £2TO
RETHZEINZN, —EETh o7z,

- 7w b (Wistar, M, —#£ 24 JC) (T 8.6 mg/m3 D _f#{bF &% ) kit (T FE2—F

4



B R IVFRER 4.8 pm, 1 WKLTFR 15-40nm) & 7 BEEL AL 5 B GE, 1 4R
WANFTLTE LI ZA, MED~ I v 7 7 —VIZ Wb TF Z R %8, ETMFE
SRR KOV SR T 2 R R R R LY/ R T 7 — U ERRD T 27,

« >k[E® Nanostructured & Amorphous Materials Inc (NanoAmor) #:Hlod—Vkifk 3-5
nm D7 F % —BH TiOg ki+ CE¥—kift 3.5 £ 1.0 nm, BET Fffg 219 = 3
m?/g,F % > /N—ND SMPS OEE U 7 4 £ 120-128 nm) %, M C57BL/6 ~ 7 A IZW
ANEZLBA 1 BELIT 10 BREIT-72 29, 1 HOIEL BIZBWVTIE, 0.77 BL O 7.22
mg/m3 O TIRE T, 4 R OW A BEAITV, mIRE TIE, BALF i~ v 77—

RO ZRO T ARRE TIIAEREMITRD bRroTz. —H, 10
AR (4H/R) ORBRTIE, IX<KEK THR 28ME T, BALFT O~/ 77—V
DOHEZREMMBFRD TN, —dETdh-o7. F7z, BALF FOLFHFERIB LY )
¥, LDH, #2527, %A h#h4 > (INF-y, IL-6, IL-1B) JEFEEICHWTIE, A5
FAITRRD b inoTz,

* Fisher 344 7 v MZ. V) 1 WRiEN 21lnm  (Degussa fHHL, FEfE 50 m2/g. HE
3.8, XK JIFHIER 1.7 um, 7‘)“5“*12) & 250nm (Fisher Scientific L%,
6.5 m2/g, BJE 3.8, ZER)FMIEL 1.9 um, 7 ¥ —8) O LT ¥ &K 4 23.5+3.2
mg/m3, 23.0+4.1 mg/m3 @(}EV“C 6 BfE/H. 5 HAR, 12 BEEIChZ Y 25 IZ<FEL

7230, U U REINOILE EIL, 21nm QR F-23% 0o 7=, F7=, BAL T I L3 12l
(ZFRAT LIohif- & U LBk - OFIA S | 21nm ORI 1D J5A% 250nm ORI & H_T
Zinolo, DEVMRENOHE~BITLIZZ & 75§i<ﬂ§éﬂf:o 21nm DORIA DN D
JWIE 501 H., 250nm ORI 1O IO 174 BIZHA IEIE 3 FICEE L, LLEX

0. RED/NSZRIA1E, MEA~BT LTS, i fiﬁn—ﬁb)o 7o
- 7w Mt F & ) 2R (Al E R, — b 35nm, /T AR A 4 JEfE (6
/B, 5 BAE, 18 HIE), WMAIX< FESH, MiNiE &R BT oORE 217 -
7o 80, (X< BT ¥ /3 —NOZEKH R QLR EEGREE X, 51 £ 9 nm,
2.8x105 ffl/cm3 Th o7, Zf{bF ¥ L OFIHILE R (RAKT 4 El?ﬁ) 1% 12.3+1.1 pg
ThY., ¥ 25 » HThole, ZbTF Z# 2 L DRI 31T 2 RIESE,

72, BALF ORISR EROMEMARBD I oTz, 728, v N v 7 RS
matrix metalloproteinases (MMPs), Tissue inhibitors of metalloproteinases (TIMPs)

a7 =7 U OBEFRERGILEZRD o7,

- F/ TiOz (7 F & —BH 70%/VF LA 30%, FifnMEEM, 1 X :20-33 nm, BET
FHIFE - 48.6 m%/g) FI-IXEEELY L— K TiO2 LF LB, ML : 99.4%, Ki{-H A X
JfE : 200 nm, BET ZmfH : 6 m2/g, KRONOS International) % 4% 88 mg/m3, 274
mg/m3 O B EREICTHEME Wistar 7 >~ M2 5 HREERE (6 FFfEl/H) S AR @&
1To72 3, [ IKHERTOEZRBLD 14 ARZRICHBENO Ti 20E L, W TiOz & &, AT
figk, BN, MNEES L OWRER A E T iKIC IV T T AR S e o Tm, — 7, Mifids & ONiE
ba U o REiCiE, T s &, FEZ L— R TiO2 237 7 TiO2 X v iz BT 51k
FERNS Do, T/ BIOEEEZ L— K TiO: & bICR#AEE G E%IC BALF T O£
B2 A ML ER D ¥EINFS & OV IS5 BRAR R 7219 25 FE DA P ERPERIE DS 72 © L7223, — 1M T
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bole, 7/ TiO2 X< B OEIEMMIL, Bk L— R TiO2 IZH_TH o 72,

- TiO2 F / Ki+ (Evonik Degussa -8 P25; V34 —¥chifk 21 nm, 7 F % —¥ 80%//LF
v 20%) EMWT, MM F344 7 o b, MEME B3C3FL v U A, 5 L UMEM: SYR AR
2 —0 3FBEOEMIKI LT, 0.5, 2, BLU10 mg/m?»@gy;%r“f WA < Bk
BraiT1-o7229, TiO2 7 /R DF ¥ o /N\—NOEK ) FHIERIL, 1.29-1.44um Th -
7o WTNOEMYTH 13 JHMH (6 K/ H, 55/)@%Ai<%%ﬁw (T BT 1%
4, 13, 26, BILOV B2 (LA Z—TiE 49 W) RICHOIGZRE LIz, 7 v bR
~ T AZEBWTIE, 10 mg/ms3 DK IEEICIEL §E LIZ#ETIE, BALF FoiMiin, <+
DI TH L, ~ /v 77— U o /3EE, LDH 0% RV REDHER
BRSO 5N, 2 mg/m3 Ll FOKPFIREICIE & LICRETIRIE L A LRENRD
Lo T2, 728, 10 mg/m3 DX FE TR, TiO K F-ZWAIFXE LT v hEB X
O~ T AORETIE, MNOZ V7T A3 8IE L, ik éﬁ#t%fwé LIRS
Nz, —FH, "AAX—IZBWTIE, 10 mg/m3 D% H TiO2 R EIZIZ< #& LB ICB W
Th, LEROREIEOFAEZEIMIA LN R0 -T2,

- WEPE~ 7 202 6 FEEO b 2 R AWML BE LRIERUS A fat L7z 39, AL
7= “W{b T # ki 1% . nanoTiOz2+ SiOs rutile (Sigma-Aldrich ¢ #7£% 10 nmx40 nm.
VTR RS 132 m2/g, MK TiOz, SiOz (ZCT=— k), nanoTiOz 7+ % —+t
(Sigma-Aldrich 8, K& < 25 nm, 7 ¥ —EH [LFKiEMHE 222 m2g, FHEk Ti, 0),
coarse TiO2 /L F /L (Sigma-Aldrich ., Kift <5num, /LF AL LLRERE 2 m2/g, #
% Ti, O). nanoSiO2 (NanoAmor H, KifX 10 nm. FEdEE. LLEHEME 515 m2/g, Ak
Si, 0). nanoTiOz /VF )L/ 7 F % —+F (NanoAmor *ﬁ?j: 30 nmXx40 nm. /L F /L7 90%
[7F 2 —ER 10 % | tFEEfE 23 m2/g | K Ti, O) . nanoTiOz 7+ & —€/7 /N7
4 b (Reactor-generated/FIOH, kit 21 nm. 7 7 # —tY# +brookite [3: 1], LLFEE
%E 61 m2/g, LT, O)TH-o7z, ~ 7 AIZ2 B, 4 HE QH/H) . HD WX, 4

Wi (2 B/ B, 4 H/A) BT, 132 mg/m? ORE TR NI BT, TORER,
nanoTiOz+SiOz rutile O #H)3, Em@ll}ﬂlﬂﬁkimg% Wb T=, F DOt ORiA TIEi D RIE
RInEGI &2 Zeinole, MiDFHEREZIC filifH% ' tumor necrosis factor-a
(TNF-a) & neutrophil-attracting chemokine CXCL1 D3I THE A fE-> T iz,

BERNTEA

-7/ TiOz OVF UL FmEEas, VYA X 7T1nm, HFREE : 23 m2g, HE : >
99%, Hangzhou Dayang Nanotechnology Co., Ltd.) £721X7 71 > TiO2 (7} % —
BRI, M > 99%, BV A X ;155 nm, HFHEFE 0 10 m?/g, Zhonglian Chemical
Medicine Co.) @ 500 pg /VEZ #ff CD-1(ICR)~ v A2, FRHIZ, 15 [FEISPENTEA, L
%1% ICP-MSIZ XY Ti L-LbzlliE L7z 39, Ti LyVEiEs Thbm<, &k
TIRER T <, /MBS KON E TR S vz, JRBEVFAIRGETTIEL, W TiO2 & i
TR W TIER U 7o iR W BEASHERD, AELHISEIRRE 238122 < 41, 2N CIREmER LU,
2N E b, AT —BIEME B, TV E I U b E R OB R & ol
A M VAPTUE LIZBORRRBD bz, 77 A > TiO2 AR OIMLIE IL-18 3 L UK
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TNF-a IBEOHED FANAELNTN, F/ TiO ¥ H~ v A TiX IL-18 B8 X O TNF-a
BETRED FROZRTH-T,

#o#&5

+TiO2 (Polysciences $4, /LT VI ki A X:475 nm) % 758 /KIZIE# L, 12.5 mg/kg/day
7 10 A, #E SD 7 » MR ARG U kT o Ti IR 2 HIE L7z 39, # i S 77z TiO:
I HEIH LT, #ET 1.18%, /S =R K OMBRIE Y o <HiT 2.18% TH Y, =
7o/, RPN, B, RERGHEAR, MU TS Ti 28 Sz sy, Olisk OB s Cldmit S
oty ZHHOFTRIE, TiO R IXBE M6/ =iz LTI AL L, IHE
JEHEICREAT L, TORIBEEY v @SS, £, ORI MG RICBIT
L, s L OMRICEIRV IAEND Z & 2R LT,

«F/ TiOg (7 F % —8W, SR A X : 5 nm) %M CD-1(ICR)~ ¥ R 12, 62.5, 125,
250 mg/kg/day %[ H 12 30 HFIFEHIRE Q&5 L, REKGO 1 AREFHIZEZ R L
7237, 62.5 mg/kg L O 5T, HimEkEds L OMERIRMEKEEER D A, B Mk O
F 2 X T RO HEOMT, Mg L2 L-LO(K T, M NO L~=vo EFRH
b7z, 125 mglkg DL Lo ET, KECT, M, BhE Pl L OWRO REEO
#hn, ALT, AST, alkaline phosphatase, cholinesterase, total cholesterol 5 X ¢
triglyceride i L~V D E5, AIG LB LR E U L E Y LAY, JRIVEREL, ~F27 8
vy, SEERMEKEIRIRE R E O T Bl S 7z, 250 mg/kg (RE O E-T, CD3,
CD4 35 XY CD8 M DR DOART,  JHE L A 6 PH o 1T HE A O A8 & A B 36 L OVRE i,
EOFIMATRD BT,

PR G

- 10%7 7 TiO2 (CAJREFR, 7 & —BR KEff : 236 m2g, —ALF£5:26.4 £ 9.5
nm) Zairrw/LYa s (BEER:391.6 + 222nm) Z~T L AT v I 0.4 mg/cm?2
(TiO2) D JHET 4 BRIWAT L. 24, 72, 168 Bifi141C Ti ki ¥ & TRREAIBIZR 21T » 7= 39,
TR 1%, fAERE LECE R FMAER IS bz, ARk ixgiszsh
inots, FIEOREFLF RIZBW T, BREMEIEGEES DT, S HICmEje
IZE DT R b= ZAAMEOBIGHFRD IR o T,

-5/ TiOs (7 F & —8H, ki+H A X : 5nm, FEME : 200 m2/g, HEE : 99.5%, Bk
M, Zhejiang Wanjin Material Technology Co., Ltd.) XU/ TiO2 (LF L hr
T A X:60 nm, FEFE: 40 m2/g, FEE :99.5%, Bk, Zhejiang Hongsheng Material
Technology t1#4) % 1.2 mg/pig, 4 BERORET % O H5MIZEKE 30 HH&®BMA L, i
HEUBAT D 24 RERI2C T KL & AR FRIURGET 21T - 72 39, TiO2 IIMAEE, FhEs L O
ARARAE > SRR S, X0 O SLERAME D 51 5 nm TiO2 BAith DA S
MR, BEEMSIEHBE SR o7, TiO @A X DLk, 52 Y — L4
15 K OB JECH R RZ J& JH D 22 i K 7 & OIRERZ LN B BV DS, BB LG58
BN oT-, ST, 7T-8 D BALBlc ~7 L A~ 7 % (6 IL/E) DOISEREIC,
FL 7 A X723 10nm 725 90nm F TO 5 FfH TiO2 % B A 2 RIEER 21T > 72 39,
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R L7=Ri ik, 7 TiO2 (7 & —88, K79 A X :10 nm, EHfE : 160 m?/g,
HEE : 99.5%, BR/KME, Zhejiang Wanjin Material Technology Co., Ltd.), 7/ TiO2 ()V
FVIL R - A X 25 nm, R : 80 m2/g, M :99.5%, Bl M, Zhejiang Hongsheng
Material Technology Co., Ltd.), P25 (7% —8& 75%+/LF VA 25%, ki1 X :
21 nm, FEmEFE : 50 m2/g, FE : 99.5%, BIAKME, Degussa), 7/ TiO2 (LF AL
B A X : 60 nm, FEFE : 40 m2/g, HE : 99.6%, Bf/KPE, Zhejiang Hongsheng
Material Technology #1:#) F7-1%7F / TiOz OV F N k1P A X : 90 nm, FKEFE :
40 m2/g, W : 99.5%, Bk, Zhejiang Hongsheng Material Technology #) T&
ST, ZAUH D TiO2 1.2 mg /PL/H A 60 AMEAA L, Tiki 1 &AM FaMmE 217
o7, Ti OFFEIEL, 10nm TiO2. 25nm TiO: P25. 60nm T. D&k, AT, MHjgss
TRO O, 90 nm TiO2 TIX IS O#E~D Ti OEFEITH SR oTo. KE
TlX, 10 nm TiO2, 25 nm TiO2 3 KTV 60 nm TiO2, P25 B4l X v g A8k, &
bR L O LbRENA BTz, FiETIE, 25 nm TiO2 36 KU P25 B A[IZ LV B
PEEESE, O TIE 10 nm TiO2 BAi 472N IS E O A mER A A 57, 60nm & 90nm
D TiOe WA ZRITITRFITBE SN olc, THHOFERFER) D, 90nm LV H/hS
2 TiO2 (I~ UV ADRfEZ @il LT, EFHIIBITT LI ERL TV,

« T-Lite SF (VF L8 B : 20-30 nm, £ : 50-150 nm, KE{L7 VI =T A/ AT
a—HEARIC LY REEM, R BASF &), P25 (7 & —BR/LF AR ki
Y4 X :30-50 nm, FEHMEER, Degussa L), CR-50 (LF M, ki+HA X :
300-500 nm, KEMEEH, FAFEER) 2MI=7XC1H4M, H5H, 22 AH%
i L Ti R & MR PRI 21T o 72 40, W3 id TiO BAA&IC S U v/ Hids L OV ik
BT DT L0 ERIERD HNT THIRE TS L, AERE L0 B akEcsl
2, TLite SF THETH 7=, WD TiO2 ALiE T & B IMESC B e O i
WIS b ol. T &, 7/ A4 XB LB L — KD TiO:
EHRFERI =T AORKEEZBEB LRV LRI N,

A - FAEENE

WAL BB

+ C57BL/6BomTac iR~ 7 A2 42 mg/m3 (1.7x106n/cm3; peak-size: 97 nm)® UV-titan
L181 GV F VL Zy, Si, AL K 0 &8, R U 7/ a2 — )L £ HEER, TiOs2: 70.8%, Zr: 8.7%,
Si: 5.6%, Al:2.4%, Na:0.5%, fE¥¥WE : 5.2%, X BN FEEY A X 0 20.6 nm, HFE
MfH 0 107.7 m2/g, Kemira ) ZWAIX<#E (LRHE/A FH11 B L7z, BEo
JiliC Ti A S 4, 20 (BALF OAFEREUIN) % 383072 2%, B L OUREM) O ITI,
EEANORELFICIE TS IR S e o7, WEMOITENCRI L Cik, —Ax478E I,
F—F 7 4 =L FRBRICE W T TiO AL D Fi 0 14 WD 7 ¢ — /L R~
R ABHEE IS K O o o R COMERE R O 23 2 B, R MBS ROSHBR CTlX 4
A OMEZIRNT LoL 2 OWIRA R N A Dz, LinL, & Y ZAKKERBIC &
HELEFEICE LTI, 11-16 #li Fi O TiO: ZBEOEEIIZRD SR o T-, HWEW
DOAEFEREIZB L T, ZE1% 19 O TiO2 ZEHEOME Fro 2 FALEOME C5TBL ~ 7 2 & &2
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B L7Z&EZ A, Wl Fo RHPEEE TORHD, AR TIIRWANIER T 2B A b,

BFENTEA

IR 14 BB X OYEEIE~ 7 212, TiO2 50 ng/~ 7 A Z B[ EENTEA L, #5514 48 F
MO RIESIE 2 BIEE L2 99, TiO2 #5112 XV, iR~ 7 A TIHAHR~ 7 AT~ T
Il Bk (BALF) HO4FHERAZE LML, miEHORESET A S A >0 B5.
DHBITZ, R~ T ANBELNTERICINE T L7 I (OVA) & X a v &gk
NEEG L, A% 4-14 A2 OVA M8 L, SUERBIEZRF L7z, TiO2 £45- 0 Tk
OB OBOETED F5-35 J OV BALF H O 4FERERHE N FS K Ot S IE AR A3 2 &
7=

%0 &5 MR 51 % Dih OREEE

*TiOg 7/ U X — (7 & —88, k%A X :25-70 nm, FEE : 20-25 m?/g,
Sigma-Aldrich Japan) % Slc:ICR ~ 7 ZAD#EHE 6, 9, 12 B XL OV 15 BHIZ 100 pg/Vt  F7
TEE L, 1R 16 B ORERRIR S XL OVER 2, 7,14, 21 HOREROIKMEZRINL, MEEYE
(BF O 21T > 72 99, TiO2 & GHET, HHNZE( LICBEFIIMEICHE > THL,
A% 21 HCTRbZ < Ieole, £, BMORA, Mlust, BLrY A b LA RISIZEET 2
B FEORBUIEDTEO b,

- TiO2 (Sigma-Aldrich & 7% —8H ki1 X : 2570 nm, FKiEfE : 20-25 m?/g,
#E:99.9%) % ICR ~ 7 ADAZRH%IZ 3, 7,10, 14 HIZ 100 pg/lEd A& TR F&E L,
A% 4 B R OV6 HORERIZI 1T 5 TiO2 DHEFECHE R O R L7/ o OBERERIIRIT 217 > 72
16), MEVR OMF X OWEERFIZ TIOR8l Shvle, 72, 6 ORI DFEERDIEHRE
FHIRE (RAE ORERREZR L), 1 BRFEAR, KRR FEERERS Lot

N U AR DR 72 & OFERERYFE AMBIEE S 4T,

- TiO2 (Sigma-Aldrich ., 7 F % —PH, KT X : 25-70 nm, Fififs : 20-25 m?/g)
% ICR ~ 7 AIZHHR 6, 9,12, 15, 18 H HIZ 100 png/lE TR F#5- L. 6 H5 RE D ik
WNOEELZRFT LTz, IND X3 02 OREIEEY (3,4-dihydroxyphenylacetic acid
(DOPAC), homovanillic acid (HVA), 3-methoxytyramine (3-MT)) D¥EEAS, RiFAR]Z
EHRIRA T EH LTV Z ENRBD BN 63,

 TiO2 (Tayca ! /L F LA ki1 A X : 35 nm) 0.8mg % BALB/c ~ 7 AR 16 H,
17 B 2 BT THAREA L, X ORE~DORELRGE Lz, FHMAH, FHERE
PIRT L, BBEREEOKFILRNo72), MEMEIRDLLIMENERFTHD
fms-like tyrosine kinase-1(Flt-D)23 8 CORENME T Lz, MBITICBE L CTiE, IR
CROHM, KERD, S OITHE, T, MEAICIW T TiO 23 STz 64,

7 BEENE (RN

- BB RO 3 X > b FHESE
M 22 AW AR IR 2R BRI B L Tl X A X F 7 A B (TA97 £k, TA98 #%, TA100
Bk, TA102 #k. TA1535 #k, TA1537 #£.) KWGHE (WP2urvA #) ZHC, UV/ivis
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FRGTE 7213 S9 OFIZ D LT TH o7z 1919, 3WEDH 6 2 @EFIL, ik
F 5 DR TRIEFIEREN TR P25 & FIWIZakBR CTh - 72, M %2 W 723 BRIC I T
Tl T F T R OERIFPEITERD DAL Do 7o 1819, [ TH AR M A e
BARRFEHRBRTIL, Fr=—X  n"AXZfiiffifla s F v =—X - NARZ—PIE
ZHWZ 3HED OB, 2 ETIERETH 7223, 1 #E TiEL, UV/ivis BEHZ LV
M (BB U TlRRErE) L7e o7z 1919 gpt delta IBIx1-X° hprt {5 1 DIEE - 228K
BV TIR, Bt K ORMEOMRBFRO bivlz, Zib DY R RER & 7%
Erbnbo~v R 74—~ TK R TIX, BETH-7 1919, b LY ‘//\"ﬁ‘?%ﬂ%
W2 BR S & e In vitro O /IMEZRRERSCUT R Y 0 0 AR A HARIR CIIBAMEDRE R 3 2 < 72
DALz 1891961)
« In vivo DBEFEMEREBRIZB WO CMERBRIT, 135 DA T, P25 & 500 mg/kg & Uk
B UTo i~ o A RAEIRILERIZ TEAPEAGR 8 b a7z 1819,
T2 T kA P25(7 T #— BRI T5% + LTI 25%, —IRKI P X:21 nm,
be# A 50 m?/g, Evonik ) % | P-& (s & # A A A T2 DATYR 8.5-18.5 H 1T 600 pg/mL
(¥ 55 : 500 mg/kg) ZHUKELE L. &fsdlt% DNA deletion assay (GEfnf K&
WROOND & BRERERT- VR GTEMRAEEE HD) ICTTHRF Lz 9, A% 20
DR DR DM AR D EAFEGIERBIEM LT Z & o ZbTF 2 o F JRF73,
@D DNA RIBEES LR SE/2Z &2 R LTV,

[ T WRES fil FAARACAE - BT it A

In vitro | {EIRZ25R%8 BiBR P25% XX F 7 A TA9ISEE, TA1008E, —

TA102 K 1919
UViislH O FHEIZ0 Db 57
ultrafine TiO2 (uf-C) =P25 —
F R F 7 ZAHETA9ISHK, TA100%K,
TA15358k3s & UMTA1537#K,
KIGE WP2urvAtk 18919
(REHEMAL-B LT +)
AT & v (EEE < 40 nm, -
Sigma-Aldrich #LfY)
FAIF 7 AE TAITHE 1919

Guta (R S5 TR P25 FEUVIvis
F oo f =R« NI ARl FREF(—)

(CHL/IU) 1919 UVivis

FREF(+)

10



ultrafine TiOz (uf-C)
F X A =— RN HAX—FIEH (CHO)

18)19)

(RETEE L =B LV H+)

8fHDF /%A XTiO2

F A =—R « NE AKX —FIREAHA
(CHO-WBL) 1919

UVIRE OF 0o 5§

Itk e €y (R 52 H AR

TiOz (Standard solution, Merck)
F ¥ A =—X « NIARAX—PIEHIA
(CHO-K1) 1819

TiO2 (7 /v KV v F 8L 20nm)
F o f =— R« NIAAX — PR
(CHO-K1) 1819

~ 7 A 7 3 —<TKRER

P25
~ A - U @R (L5178Y) 1819
UVVisfRE OFIEIZ b 5T

B 12298 Bl
gpt Bin1 AL
(REz=ET)

1) TiOz 5 nm (7 & —8H, Yi—
WRiF-EAS - 5nm, ELFAEFE : 114 m2/g,
Sigma-Aldrich)

2) TiO240nm (7 )% —EH, FH—
YR F-IB£S © 40 nm, HF A : 38.2
m?/g, Inframat Advanced Materials
LLC),

3) TiOz-320 mesh (JEH£E : -325 mesh,
FeF A - 8.9 m2/g, Sigma-Aldrich)
gptdelta k7 v AV z=v 7 « w7 AH
kD YMREEHEIEIAESF M (MEF) 1919

TR F- 2R MR
hpre@is1JEENL

TiO2 (FifE99%, 7 & —EH, H1 X

YU - 6.57 nm, FLERMEAE : 148 m2/g,

Sigma-Aldrich)

b FBAffE Y R IFERARER AL A
(WIL2-NS) 1819

11




/IMZABR

P25, UV-TITAN M160 OLF /LR, 7K
ET7 NI =D LBLORAT Y VREICE D
K EAR, #EshT A X : 20 nm, Kemira)
BLOEEITIO (72—, fEdth
4 X : 170 nm, Kemira)

7 v M ERHfa 1819

TiO2 (Standard solution, Merk) +
F ¥ A =— R H AKX —PIEHN
(CHO-K1) 1919
TiOz (7 /v FY v F#HL 20nm) +
F XA =—X « NH AKX —FREAIN
(CHO-K1) 1919
“lfeF s (T —E +
10nm(Hombikat UV100),
20 nm(Millenium PC500) )
b PRES LR (BEAS-2B) 1919
photoactivation (—)
BFEE D b TF & (F ) A ANTF | F A
W F A XTFE =B8R Nk | AT
T e MRES BRI (BEAS | —ERO
2B) 1819 Hr+
fho> 2>
e

P25 50, 100 pg/ml WP
R NARER 2O 70 B ERHR L 72 AR U >3 +
Ik 61

2 { b I DN AR 15 3k Bk Ultrafine TiO2(Sigma-Aldrich #1:#, +
99%. ftisnHATEHED)
t hlymphblastoid #fifd(WIL2-NS)
18)19)
TiO:0LvF L & T F 2 —EDRA, RH) +
b kit bRz (A549) 1919
b F & o (Ti02)F / R (7 F ¥ Wb

—. slashed circle < 100 nm)

t ~lung diploid fibroblast cell
[IMR-90]. E kbronchial epithelial cell
[BEAS-2B] 1919

12




e b IO DN AR (5 35k kT Ey (7 HF—E : 10nm +
(ZAy b T vEA) (Hombikat UV100), 20 nm(Millenium

PC500) )

b FNRE X ERE (BEAS-2B) 1919

photoactivation (-)

In vivo fe{tiy DNA 535 P25 0.15-1.2 mg &/ N#5- —

90 H D Z ~ bifi 1919
UNCFu P25 n
500 mg/kgs 5 A MIHOKEE G LIk
B~ 7 AR IR IMER 18919
UVEHIZh )b 53

B R IGAER P25 (7% —EH75% + L F/125%) +
JEIEHA 8.5-18.5H) Pun ~ 7 A49

— R+ Bt 7 EBEBERF AR,

T TF 2 Nk DT V=T VA APERICET DI T 0@ Y Th D,

TP A XD RIET Z I BIZ R DR VAWM 7 0 7Y T (BV2)~DOREFEMIZHS
WTCinvitro THREFLTWA, M L7 Z@fbF ¥ 1%, P25 (Degussa tH#, 7 )%
—EH 70% + LT 30% . Kifk 30 nm, FKifE 52.7+3.6m2/g) T, 2 FEFEOEL (i
fakz#8 ik DMEM, A= B Rk HBSS)IZRRWE L 7= 470, MyEMEz 3T 5 75 120 ppm
FCORBEIMCFE, BEES A X GRMTEEFAE T 7028 ¢ particle geometric
mean hydrodynamic diameter)/ 826 75 2368 nm & CEABL7=, £7=, ¥—XEN
(T, MilaEiEdE DMEM 1 C-11.6+1.2 mV, AEBAEE R HBSS #17C-9.25+0.73 mV
Thole, M7 a7 Y 7 L THilabEEE 2R Se0iRED 2.5 205 120 ppm P25
E<EICK Y BE (B LI 2 oFkeE (120 43 £ T)OIEMEREHTE (RER{LK R
H20:, fE5 7 277 /L O2) OISR 47z,

« Zf#{bF # »(TiO2. Tioxide Europe t:#), F / W+ Xhi+ D (k. F % > (TiO2np.
Degussa fH8) 4 T, b Mfifl Rz BRI (AB49) 12 TRE{b A b L 2 D BRI DFHE &
L T glutathione(GSH) Z 5t L, WOk DA S glutathione(GSH) MK T L7z
TEaRIRLTC W,

« TRl F 2 o ki (10-100 pg/mL) T 24 M5 72 BEEL BEEARHE AN (NTHST3
AIE, & b fibroblast HFW AN %, IEMERRRFEEAZ 725 Lz 49,

- T & o) R (RIEE 15 nm, EIRAVE FBMERIC K DRI 12422 nm, KFEfE 210
mo/g, B— X BN —24 mV)DIKE X ERGHE (16HBE14o-#lild, 1EH & N&UE X ERAH
iz, 7V —2 U NOEARE KRG L, IEMERBREREOEL TR bR, mEg
(LK D EFITFE D o7z 50,

- “WbFH L LT P25 ki1 & WV TEEEMIE T & 5 phagocytic cell line (RAW 264.7)
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IR SR PE L ORFT 21T\, P25 R (0.5 mg/L)iX, FEAEWH) (MR F)SMET
(abiotic conditions) Tl HSRIZIEMERR R FE A FEAET 2 DTk L, RAW 264.7 il TILIE
PERR SRR 2 PEAE L7l o 72 5D,

- BREOW AL E R T/ Ki+(Ag 150 nm, Al 100 nm, Zn 100 nm, Ni 100nm, TiO2 30
nm) XX 7 1 %A RRF-(Ti02 1 pm, Silica 1-5 pm)% & hiifd ERMIE 26 A L.
1 EEIEX < #& T ROS (2’ 7-dichlorodihydrofluorescein dacetate [DCFDA] #5) % il
E L7z, MlaNO ROS FEA EFI1X, nZn OAFE L2752,

X A
LONESE
- Wb & > ki (Evonik Degussa tL#4; P25; ¥ — ki 21 nm, —UKiH
A X :15-40 nm, 7% —F 80%,/ VT 20%) EHLA/DEIZ LV, M Wistar 7 > b
224 7 A, 1B 18K, 5 HAEHWAIZSEL, 6127y M 6 7 ARG
W”Tfﬁﬁa L7=t4, WIS A 2R Uiz 59, X< BRI, KOO 4 » AR 7.2
mg/m3, #E< 4 7 HH : 14.8 mg/m3, 9 » A HERK T E T 9.4mg/m3 (¥ :10.4
mg/m3) ThV, BRI TERIL88.1 g/ m3x HH] 24 » A)ThH -7, 18 » A THilz
BOIDIEBRAENRH DI, LT & ) 2R +1E< BT L MR AKIT, BYER
- bRz 5 (benign squamous-cell carcinoma)20/100 (3F WXL BEE 0/217). R BRI
(squamous-cell carcinoma)3/100 (FEiX < FERf 0/217). ME (adenoma)4/100 GEIE<L #&
B 0/217), B (adenocarcinoma)13/100 GEIX< &#E 1/217) T, MERAET »~ MU
32/100 Th V. X T (V211 XV HEICFE -7z, [FAERIC P25 ZHfEE NMRI <
A 135 » HIE, 1 B 18, i 5 ARG MAIE<EL, ILICKE 9.5 » HEE
778 FCRE Lo, MR 2 e Lz, IR BIREE, 104 mg/m3 TH Y,
PRIX< TR 51.5 g/m3x Wifi] (18.5 » H)ThH -7=, TiOz :i< T~ ATHEINTE
FRREES I, ARIE (11.83%) LM (2.5%) 7200 THY, IRIEEREE S DE -8 ARIT
13.8%Th v, FHIEBEO~ T ATOHRAER (30%) LV {KI1-7,

FE OMERES 50 PEod SD 7 » M2 15.95 mg/m3 @ TiOgki+-, —WhiF£% : 99.9%A
05pmuT) Z 1238 (6 Ref/A, 5 AAE) WX TEL, EBRBHLA% 140 BICEE
FHFEME LR L7z 59, 140 % OIETHRITHET 88%, MET 90% Th > 72, KUBITIEFR
OEUFJ?L&zLﬁH%M&@% 1 Bl OKE I H % ﬁﬂ?ﬁ%ﬁ%f;%r%ﬁéof%ﬁﬁén i

ST RRAE A3 1 BN HIEE S AT, AR R K OMEE R A RIC TiO X< BIZ X 55
g“ IR BT, TiO DENBAMEEZ RTHT AL RSN oT,

KUENEA
- 8-9 5 DHENE Wistar 7 v I TiOz ki1~ (P25;,— ki 1-£8 25nm UL T, L 3.8 g/mL,
e miE 52 m2/g, AL23; W) —WAL £ 200nm LA, 7 Z—1B, E 3.9 g/mL,
R 9.9m2/g) Z BRI SENTEA L, IR O AR A MG LTz, P25 % bmg/rat
% 3[°l, 5mg/rat % 6 [8], 10mg/rat % 6 [FIJEA L, B« EBIEZ SO 2 MRS AR IT
52.4%. 67.4%, 69.6% Tdh o7, AL23 IZF L T 10mg/rat % 6 [0, 20mg/rat % 6 [H]
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WAL, MilEERARIL 29.5%, 63.6% T o7 59,
774 (F) TiOy (RifHA X :0.25 pm) @ 10 mg ## 17, 6#H[H (FF 60mg),
it@,?wb5774y(UBTM»(&%%4f-mnm)6mg%ﬁ1@\5ﬁ%
(3t 30mg), Wistar 7 v MIKEWNIEAL, 129 HEZICHEEFEIEEZRGT LTZ %9,
Fﬁmﬁ;UUF%mk%_Eﬁﬁﬁ%ﬁtbto@f%i@m%%ﬁvm@mez
#EC 20.9%, UF-TiO2 £ T 50% Cd > 7=, F-TiO BEDEG AR I~ v 77—
B L OFERIERI OB OFLE & AHBI L T2y, UF-TiO: B Cldfif~sn 77—V Kk
OERIERH N ORE MRV S EAD O T, EEREAERIIR -7,

- WD Syrian golden />~ A A X —|Z 3 mg/0.2 mL ® TiOz kit (CE¥H A X : 0.5 pm)
Zi 18, 15 WIZhic > TRENEA LTz 57, EERBIAATH 80 M Tl MEALE & LD 4L
FHRIT 46% THo72n, TiO2 T ETITT R TONLAX =D LTz, TiO2 1E< 8%
INIA L — D E ORHEIL R L O ORIENBRR SN2, RSEEE SR
D BRI,

- I Syrian golden /A A Z —|Z TiOz K% 0.15 m L OAFLRIE/KIZERE L C 1 mg %
1EL 8 HEIZH7Z ) KAEPIEA L, BI04 130 ks /2. TiO2 (X< §&D 135 LD
INDASZ—Z] iﬂmﬂhkivqﬂ&ﬂi ITRRD DAL o Tehy, 2 VLIZHEAIE S BIEE S 4
77

% OB 55 £ O OREEE

« TiO2 F / ki (P25, 7+ X —1EH Degussa t:H) 2 1 FIEENEN L-0bH, &
K 2.5 FFORMBIEEITV, BERER (FEOEG L RWIZIEICIT 2 AIE, i
s L OVEIED IR AER) 2 at L7z 89, G2 A3 57 » OB, 9 BElsoi Wistar
?yh’5@£%ﬁ&%(%&5i90mym)Ltﬁfama8ﬁ%@MSD?y%
\Z 5 mg/rat & HAIMEIENES U728 T 3.8%, 4 DM Wistar 7 » M2 5 mg/[E% H
RIEPENTESR L7 8ET 0%, 5 ROt Wistar 7 > NI 3 FIEFENTES (2 +4 + 4 mg/
VT, ## 5 10 mg/rat) L7ZHET 0%, F7-, 8EHEmOME Wistar 7 v M 20 [BIIEFEN
St (5 mg/lt# 20 [B], #2455 100 mg/rat) L7-FET 9.4% Th o7, EHAHEKE
JEENTES L7z 5 DO BRBEDIEEIEET v FORBIRIT 06.3% TH Y, TiO2IZ LD

JEZ R BSHE O LRI A Do T,

(2) B b~ORE (FEFHAEKOEEG)
7 At
C R LZHPN T, IS S Tuniey,

A IR R OV =
- T805 (MkyRAb TiOz, KL FH A X : 20 nm, FIK : LK, KU AF AT FL v
7 o FREEAIZ XV Bk, Degussa ), Eusolex T-2000 (7 /v k7 7 7 A > TiOs,
—UHRLF DR A X0 10-156 nm, IREEEARY A X 1 100 nm, TBIR : SRR, FEIEA
fEA AleOs (8-11%)/S102 (1-3%) 12 K v KimiEH, MBNE, Merck ) %721 Tioveil
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v

j_

AQ-10P (UKkEO7mv L 7Y a—/IEAKMES# LTz TiO2, ¥4 X : 100 nm, &
Wbk, a—7 407 1 4.25% 7 VI FEB IR U B 1.75% > U B2 L0 K&,
Solaveil) # 4%&H L7-—=~/LY 3 4mglem? (TiO2 & LT 160 pg/em2) ZHR7 7
4 7 OHIME 11.3 em2 2 6 BEE&A L7z, TiO2 Ok -H A X, JIRE L OFmEEMIT
RIS B % R S 7o T R RAL TiO2 13 E 8 D b AMUE ICThAE L, fAE)E
DR TIFBEE SR> o T 5960,

-T805 CEHJEAL : %) 20 nm, b U AF A7 F)Lv T o FKEELIZ XV Bi/k1L, Degussa)
3% ETe/KAMT=~/LY 3 > 2 mglem? (TiOz & LT 60 pg/ cm2) %, 3 NOEFEZ MR
Z 2T 4 7O B 11.8 ecm2 12 5 REEEAGT L7z 59, TiO:2 13§ 2 dmilt3, AEEo
BRAMANZ EFE L T,

JEAEE
- A LEHA T, IS s Tunany,
PAEIE S @mett (A0 - EAERNE, BiamiE, B AMETERS)

© A LTCHPHP T, A BT RN,

AGl - FEAETEIE.
- A LEHA T, SIS s Tunany,

BRI

- PR LAEEAN T, IS S TLARn,

FEDS Ak
AL L7CFEPHN T, IS o Ty,

EBAVDEER Y R 7 A
BT Z T ONT D=y N ZZ 2T AL, 9 10, 1D, 12) 13)

FEH A HH
LLFE, BbTF 2 o DT _RTCORAIZHT D08 T, /R FIZBR S 720,
IARC : 2B (k MIxIT DHEBRAMENEEDID) D
FEFHORFTE « A+ 72i L (1 85 ThOT DTN ARIENS I, 2 #5 Tk, AR
iE 2 FRD7R\N)
R « 0 7R (T > O AIE < BB 2 F, KUENEARBR TS 2 A B
RIE, 7T ARNLRAZ—TITRD LT
A=A D DT F o F T IFERAYERL IR A O F B 2T Lt
N AN T, EFRIFIEIC TR 22500, BB Tl 25l TH 5 2 & |
FEBERAE OB & L COFEIUITR < 1X72 2 &5 Group 2B &k L7,
16



(3)

PERIFE  FRERL O

EU Annex VI : &7 L 7

NTP 12th: FRE/2 L ®

ACGIH : A4 (& FREBAMIZHOWTHIETE Z2WE) 19
DFG MAK : 23 AMEX S 3A (inhalable fraction) 19

PRI DRR E
ACGIH TLV-TWA : 10 mg/m3 (1992)14
(BT & v 2R Extg e LTEY ., F /RIS 220, BB ANCBET 505
HIFIL,)
FRACET D00 Ad (B MTHT DDA OWTIIRETE 2
BYEARYL -

7 v MZ LT ¥ K% 0, 10, 50, 250 mg/m3 OPJE T AL < 5 S W7 8RR
WC, 250 mg/md B HRETHi~ORIER X ORE EENRADOEREZRD T, 728 10mg/m30)
B GRETIIIM OB OREEIIR - TE Y | BRHELOEITOR AT 2[0S § 780 HAL7RV,
EEHRRA TR, R kT Z DI < B L PR ERE R L ORICIXEIENEN ) o 7 k%&ié
nTnd, &bl __me;z Y ORZEIX S B OB, A, b L IR ER
L ORI A R THEEGRLIE /2, Lk Z Evs . TLV-TWA fiE & LT 10 mg/m3 %@J%
T2,

TR T Z 2 DR AR TSI EFERITREME S L ITRERICEL TV RN END, 2
NOORERZE S I WbTF ¥ % A4 25T 5, Skin X° SEN %52 dH 5\ TLV-STEL
EIRE T DRGIRT — XL, 19

AARPERM AT RERL O

NEDO 7Yu =7 h :

FRIEL B (PLFERR) 0.6 mg/m3 (10 4EFE T RE L 2 Ri#E) 19
7 v b 13 BRI OBNI BRI T, WRIAFR L, DoIF e A EERRISZRB DR
MEL FTIEE 2mg/m3 %2 NOAEL & L, bt h~O#E AT -7,

NIOSH : Recommended Exposure Limit (REL): W AR 7 0.3 mg/m3 (1 38 40 Fefd (1
H 10 IKff#l &£ T)) 62

7 v FOEMR AT FERBR (2 4FER]) ICBWUEEH - OfifREFE CkiFmfE %2 H
BOFE L LT F~—2 AL (1/1000 RIS U 2 27 248 T 25 & 95% (1 TR
fll) Z@EL, 7> b haSFi L7z,

EC : Derived No Effect Level (DNEL) : 0.017 mg/m3

Dupont : Acceptable Exposure Limit (AEL): 1mg/m3
Table 1 Warheit 23iB& M U7z " E-(bTF % > OMERA L SRR 29
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Ry £ pH y
i A rEELEE nm kbﬁzﬁ REHHE
i . (m?/g Toomed T
mn n eionize n
water® PBS water PBS delta b*
) 382.0 | 2667.2
F-1 LT L ThEn | aste 5.8 7.49 | 6.75 0.4
. 136.0 | 2144.3
uf-1 LT L Yo | “Cases 18.2 5.64 | 6.78 10.1
3 V% % 149.4 2890.7
uf-2 +50% +31% 35.7 7.14 6.78 1.2
P25 77;()%;)7Jé 129.4 | 26917 | .40 508 | 670 | 238
Wf3) | 5, 900 | T44% | £31%

FREENAE LT01% e Y VIR R Y U A EETeK
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VI to Regulation (EC) No 1272/2008
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