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B 1
RIS 2
B 3
B 4

MY 27 EE (R)

No. __ (%1#A)

V777 M) —kvT7Iv 77743

(Refractory ceramic fibers)

B EMIBOTMEIE « « o o v o 0 0 0 e e e e e
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WEA LRI
(1) ALZEWHE OEAN

£ R

il

CAS &F = -

Za
9=

4 1 =

V7727 h)—k73Iv 777 A/3— (Refractory ceramic fibers)
V777 MN)—8FIv 7774 3=1F7vIF (AlO3) & U7
(Si02) #FEpksr & LI-FESE (F T 2HE) O NEEMHETH 5,
— W2V 7T N —k T I v T 7 A R—DOfFR AL Al Os 30
~60 H&E%, SiOz 40~60 EHE%. RnOm 0~20 E&E% (R 1% Zr X
X Cr) Th 5,

BT I v 7ilHE. RCF

REEHE
REEHE
142844-00-6

iz e BT AR 9 (B E BT & A EY) F 314 5

(2) B Iv 7 77 A4 3—DFHE &KL
@© RCF Y U—X:t®T7Iv777A =DM

OFEH

%A FEEDONE

RCF1 | AV v R—=2DET I v 7 77 A 3— GEHERYE 25%5F)

RCFla | RCF1 @5 b, R IRE 2 H0 BrE | EHERYE 238012 [E]L
L7ctT Iy 7 774 3— GEMHERDE 2%56H)

RCF2 | 7TNAIFINa=g b UIR—ADETI VT T 7 A3—

RCF3 |@MiEDY T I v 77 A /83—

RCF4 | AV v _R—A2ADETIv 7 7743 (RCF1) % 1,316°CT 24
FEEINBVLER 2 LT, 27%D v ) IikdtEdE (7 U A R AXT A4 1)
EEHLTND

Ok (bZLMEHIN TS 35D RCF D{LFRS))

RCF RCF1 RCF2 RCF3
HERK HFY TN T Da=7 7T ERILE 7 L X )
D% Vor—h T Io—h v —Fh
S109 49.5-53. 5 47. 5-50 48. 5-54
AlxOs3 43. 5-47 35-36 45.5-50. 5
K20 <0.01 <0.01 <0.01
Na20 0.5 0.3 0.2

MgO 0.1 0.01 <0.01
CaO <0.1 <0. 05 <0. 05




© 0 3 O Ot

10
11

12
13
14
15
16
17
18
19
20
21
22
23

TiO2 2 0.04 0.02
ZrO2 0.1 15-17 0. 20
Fes0s3 1 <0. 05 <0. 2
Cr203 <0. 03 <0. 01 <0. 01

@ RF >V —X: HROMHMRE I i 03 LTl 7 I v 7 77 A
IX—DFEIA

T4 FRE DN

RF1 I Iv I 77— CGERE) BP0 7T um (SD: 2.53)

(iR & 12. 0um (SD: 2.36)

RF2 tIIv I T AN— (FEENE) BEHEE L Lum (SD: 2.00)

iS4 E X 11.0um (SD: 1.96)

RF3 BIIv I T A= AT A NEWHME GREAED BT 2. 4um

(SD: 1.37) XK < 11.0um (SD: 1.75)

7%, RF1, RF2, RF3 O &, EARZOWHEARME & IR, fEaE & Ok
AT DOW T SRR EER STV D,

@ Fibrefrax: 7V F U r—hr BT I 07 77 A 3—
R 0. 2 um, BRI 8.3um

(3) WEEALEAOMEIR
S - BEE OHEKER OFEA, 1000°CE B 2 EIHEHERS - 2~4um

5 EREEREME LT D, O AR
WyBRRARTE © v — R HRHE TRl K, AREANICAR TS
fh, =k

(4) EpE-TAR /AR R

AEPER 116,000 MLl (CERR 17T R, A EE ZT)

AR . IS

M & FOTA =78, DikBEREM, SIBHT A7 v b« —kf, #—
B MERRORERT (AR T~ IR FEIEAL | JF Offiadt . Bl
MERS, BUC X200, FINHOSETH T, 7 - BRSO —T
v

BEERE AV TA FNT¥E, =FT A, Pranv T - h fETV, fE
KA —x A
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36
37
38
39

2 AEMRHmORSE GEMZ BT 1 L OBIE 2 [ZHAT)
(1) FEDAME
O3 Ak
IARC : 2B (b MIX L TRBADAREMER DL D)
BRI : B N TOFRHLZOW T, KEIZI T 5 RCF 8 DR SHTIC
X DM OFRIEF ORERH D, L, 20T —Z 05 I1E RCF
SNOIFSFEIZLDHPAY R 2+ 3IZFHIECE oWz, B R TORE
HUIAR+5y & Uiz, EREW CTOFELIZOWTIE, EYICT VA &n
727 v b &AW RCF ORI AGER CHIIER O FEMICH B3
AN R VDB D PR IED I A, £io, WUNCT A v SR AL RS
— % A7z RCF OEMl AGRER CH B RIEOR AR MNP R I T
W5, 0. JENELTIE. 20038 TT v MIEEOIRAER NN
IRENTWD, 7y bEANLRZ—ERWZEENANRS T, EEO
WAETHHOR S EARICHBERA LN, ZnbOfEENS, RCF
D FEEREN) T OFRDAMEOFEIUI 0 & Lz, - T, RCF Ot hiZ
ST BRBAMORETNIZ 7 v—7" 2B (B M 53803 AN 5
bhsd) &L,

PEMTFE 2 BE B (NEILAE &2 X Z e T T ABGERHE)

EU Annex VI : Carc. Cat. 2, Carc. 1B (Hazard Class and Category Code)
NTP 11th: F&EZR L

ACGIH : A2 (Suspected Human Carcinogen)

DFG : A2 Ceramic fibres (fibrous dust)

EC : SCOEL R A 705 C ORBMPAME (EENZRBIEOFEN RIS
BinmE TG T 2HDAYWE)

OMEOAED KW : H Y
AL : 2 oORBAER (B1oRBRE L TUE, 7y b~D 2[R ANIEL 5F
ABRIZHBWV T, NOAEL 7% 30mg, s RBEE THENAMELRT, H20
AR & LT, 0~16mg/m3 DX TR T, 16mg O/ TH AER
MR R SN2 h-7272% NOAEL & LT 16mg Z iR E) 7> HENT,
SR, ANHEEERE AT T, R~ e LT 0.12mg/m3
(0.9WHOf/em3) Z%iE, (REHMmE L K&V ViE)

(2) BPAMELSNOFEEME (B MIXT25H0)
O&MERME « A LN T, SIS T,
ORI/ TG 0 (FERER~ORPEME L LT, R BniconTbid
CHEREOEME & HITHENT 2@ m 5O Hiv)
ORMEM: « A L728HEN TI, SIS 5T,
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ONEIX< Tl -
Ohilitred v
ﬁ%:%ﬁkaﬂﬂyﬁ@ﬂf MIFZETIE, €7 I v 7 774 3—DRA
E<BIC LY REREENAE LD Z EHRE SN TS

@ L ANf
RAL : kEE 3 —m v TR 5 adk— MIEL D . AR DRI HE S
nTnbd
(O A JZ BiE
FRYL: 9 —nr v D8 T I v 7 77 A 3 —HBEEEEICB W CRBEREBRE O
FEDOHBLZFRDTND,
DA
R KEE I —m oy "L ENREN—RT D —ALAR— FRHEINT
Wb,
O EEME « X, RIS ORZEITHRE STV,
OHFH - FAERTME - A L8N T, fEITEhL TR,
OBfamMt A L-gBEAN I, fEFIIEshTWhian,

(3) FFPARES

OACGIH
TLV-TWA : 0.2 flcc, W AMEMEHEE LT (2001 : 3% EH)
R (24 OFHMm) « RCF I 1970 R bW { SN TE 2T EF, B b
~DIEL #& i%@%%wo&%MEi TR LT, MR B oMK
Z R B DIl BHMREARIAS 20-30 SELBEETH H, TS DOfEHED
E%i<%_owfi BEWRNE L, 13 B SN EMTOFMIE
+r Tl 7R,

7 "~OEMOIE< ETIX, Mok, BBEIEER KOs A &
HRZ BB SIND 2 EDIRS T, EFEHZRFZEIEEA TV,
RCF ICIZK BEIN DT L A E D EOIX EME N E W0, BifE
DOWFFERE T D B JEEE-CRRHE L DR A OV T TFRIT 5 2 &1
FHENTH D, Lo LIEEREDOEIRIREIZE < . RCF o fild T
DI BFEIFAENBD N TWD, AT, BEL TV D583 Tk
RCF IE< 8 & MR O 2L DEIE MO LTV 5,

RCF |Zfth> SVFs L 0 bM< GEREMEREVY) . RCFIXEIC
WAFIREZR YA ADOMHETH D Z EMnD, 2D OBEITHE L WREE
ITH5ATWND,

LLEDZ &26, RCF OFMEIL, fihd SVEs &7 A k& D
INET D EBZ L, SHIZITE h~OFMEIL, 7 AR M2t
DEEZBND, LIZa-> T, RCF @ TLV-TWA (Zflio> SVFs & v K&
<, B REBAMEOE (A2) ZfF L7 0.2flcc LRET H, FIHT
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DT —HITZ LS, 0.2flce 1XIE L BAZIT AN EZRMNAF LOIE
N ANMEDRER BN+ RET LI DL EX NS,

HAREEMmAETS HRe L
NIOSH P 40 FERE, 1 B 10 BERE O 5578 0.5 flems fif 2 &)
DFG MAK : &7 L
UK : 1 fibre/millilitre, 5 mg/m3
ZOMDEDY 777 N —&T v 7 77 A —OREMIL < BRME
(OEL X FREDO L D ITEH SIS,

ESEA OEL (f/ml) = AV
F—AKNZUT 0.5
F—A NI T 0.5

OO0O0O0O0

I A 0.2-1.0 WEEIZ K 5

AL — 0.5

Fow—7 1.0

75 R 0.1 URTTEARAL MU
KA 0.1 it FH 35 5

FZ7 K 1.0 LOEL 25 f/ml, AF 25
—a2a—Y—=7 (1.0

e

ST = — 0.1

R—Z K 0.5 0.5 f/ml for RCF/MMMF
AT = —F 1.0

eS| 1.0

ACGIH 0.2 PR AR

NIOSH 0.5 0.25fml 7 7 > a e

(4) FHHE
O —KaHifE : FFMiE7e L
B LV EE LD “REHIMEZ 2 5728 (0.9 flem?)

O “WRFHMfE : 0.2 flem® (ACGIH)
KEEEMAEREMERHE (ACGIH), 2325 L T2, X< T\RAE
(TLV-TWA) % “WReHfifE & L7,

3 1E< FEERETHE
(1) AEDILTL BEERS ORI GEMZ BT 3 12U
SERR23EICBIT AV 7T 7 N —k T2 v 77 A NRN—DOFEDI BIEE
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Lo W W W W W W W W W DN DN DN DN DD DDNDDDNDDDNDDNDDDN M e e e
© 00 3 O U = W N H O © 00 30 Ut i WNHOOWOW=O Ok W H=O

WEIL, BFF398FH LS, SE0ERIC OV T AR S, 1EEEFESBEL DG
1826 N (FE~) TH o7z,

T HEmiE MboBFIFEORERIE LTEH . Txgpolilhs) ETbhy, I
RN TR, I SOIFEoEzE]  TIRSF. R, o AN SUIERR O
E¥E) HTholo,

B TSRV DOIEZED 5 B AEERR 2208/, H UL EDOIEZEDT9% .,
JAPTHEREE B DFRE DN 72 SIL TV A IEEDN A%, BIRBLLIEE OREN 72 ST
WAHTEZEN16% ThH - 7=,

(2) 1T < R FREM AR R

HEMIS BEEREDOH -T2, VI T N =8 T I v 77 A —% Mk
L. XFEWO P> TWDHEELNL, [HBEOFEMIZ L DIT<E M A R
TA ) WZEDSE, FKETHET LV (b= TF 0 7) ZHNT,
XSBLUANADBEWEHEESIND 8 FXELZ =T LT,

RRFEEGITBN T, FEEBOMEIVRELITo 72 BT, FFEDIEEIC
WEFET H40NDFEE T H2EMNES EREEZIT O & & BT, 2015122V T
ARy MRGE & FEh LTz,

Fo. AT BERERERIZOWTIX, BHA RT A4 AHKSE, SKRIINE
EHRE (8EE TWA) #RET 5 & & bic, Mt TFEZ O KIEOHEE
ATV, FHMEOHRKE & Y EEO VTN RENF 2R REE LT,

OMESHTE  GEMZRRIE AT 4 IZIRAT)
- E NI BRE - AiiEIEEIC L0 ik
KN < BEIL, MR COIX ESRM T OV T T ThD,
« ARy NAE - AR I L0 RS
- OMTIE AR ZESARSEE A W T EHEGE

OXfGHEEL BT DIEE DO

G HEEPIZB TRV 757 N —kFI v 7 77 A —DOHEIT. THtEdE
BHMEH A BOET Y | D &R MR E T B 2 s 5 Ry | Xt
BEEMELE LTl 2 RET 5 HEY (25 | . TR WEEER
TR ERLET 2 FEY) | T EARET 2 FEY ) . M Z ofth
OYOREEZ B E LIRS LTHERT 25 (253 | 0 8FEYT
ol

V7537 8N =TI v 7774 R—DIXLBEOFEENEDH 5 ERIEEIT,
FrE) o &) TOREE) . T80y . THAe) . TEEY FofE¥EThH-
776
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4

O ERE R

BIETX 40 NG EE 26t LT L E AL < BHEORE RS | 8 ffi] TWA
D KAEIE 1.841 flem3 (WIHH{EZE) Th o7,

BT — & &2 HWTERER 90% CXFH#EE Lz FFRME (FE15%) 1% 1.700 flem3
Thole, ZOZ &b, HEIX FHRAMIL 1.841 flem3 & 7p o7z,

FERINHILE N Z OV TE B OIEZES T Tl 42% O/EZE TRFTPERIERE 235
FHENTEY, £72. 66%DIEEICBWTHE~ 27 25 L Tz,

ARy MUERRIZBWNT, IISWEE 56T oMM 2 8ET 5 HES T, i
BFOEANEZE CTRRAMES 1.846 flem3 L 72> TR Y, VEERFHEZ 1 H 140 23T
ol
X< TEREORE R, 8 KFfH] TWA F XA, —ReHmE (0.2 flem3) % kB[~ T
BY ., XEHE LRERARE (B8E% 95%., FMI5 %) (1.700 flem3) & —RFHl
i (0.2 flem3) % EAl> CTuhiz,

U 27 OHE K OE D RIS

bz ens, V777 ) —k8TI 07 774 3=ZOo0WTIE, 4%, &5
\ZFEMEZ2 U A7 BN B T 5,

ZFOBE, V7 T77 M=% T v 7 77 A=W 1EE, FRNEMED
FrEy) o &) o THREE) . TO0lr) o THAGL | AR 1EEFEITO F3E
BHoxt LT, Y IR D BMFRE ATV, YR/ TRICIGE L&) %2 &
DM O T A2 ERN D D,

T, FEHIZR Y AT GO FEREIC B B, MBI RN AMEN DN D WE
ThHDHIZD, FEETHE - B MERICEE T 25 BE S 258 E LT, BHED
R ATEREIT) ZENMBELEZ D,



1

Ot =~ W N

(EPNESE 2R S
#/oms RCFOE AN X<ERIEFHR
(8EFREITWA: E{12057—4%)
2.0
1.5
1.0
ZREE{@{E (ACGIH TLV-TWA) : 0.2 f/cm?
05
ed cH c4 c3 g4 el f5 f6 d1 gl h7 f4 cl b2 al c2 b1 g2 g5 g3
BEXB/T—H49ES
X< BRI AL R
BEANIEERERER. flems ZARYNAEFER. flem? (fﬁi:-@;&“)ﬁﬁi
- SEFRIT = B4I - - ==L (72 - -
R o | MEw | 00 | waon | BT ax | S0 TR x| 05 TS
) ¥ (%2) ) ST ) : ST ) )
YIS598)—tS53IvIT7 (/13—
]E'%)(ggg RBEXRY 1 6 0.065 0.095 0.476 - - - - - -
;%?fgﬁﬁ%ﬁ%% 7 34 0.110 0.127 1.841 20 0215 | 4.289 - - -
it 8 40 0.101 0.122 1.841 20 0215 | 4.289 - - -

EHLEOFE . TETRABOERVEZDAEBEILAEFORIE
WT/MIR BT 3 HITRIEL=(1 LU E T A EE3H
X1 R ED & AT E
X2 SEFEITWAD &A1 1E
X3 EANEERERERICBULTIL., 8 B TWA O, FA LS DWTIFAIEED . R REEZRT

XA LS FERREZRCCAEL-EDOBMEEBRCEOEMTHNEZRREEL. TORMTEY
KO HAFESLORMTHERRIELL. TORMTEY

CGRIERE R x R (CRYBADHTBA RLSAEE I OEZHA




A EERA TR

WEL V757 ) —kTFIv I T7A3—

BEMEOREE

#OMm R R

T kR

HOEME
Zx b
WA EEE
& F B
~ A
SO 2
& F B
vyx
& 1 7

feHE
C AR LR T, B D R TR,

A RPN/
fox i

P/ JEEENE - DY
PG RS ES £ - R L

IRIZ %9 2 B A B IGME SO IRFIAYE - H 0

B : 33—y DT THOET I v 7 7 7 A4 NS —RUEEER I FE i Sz Wk
AW T, WARHEREEDY 0. 2 £/cm® UL EOVEZEZ TR O FIRRER (X500 L
Too BT, XS TEREPINT 5 &, RIFIERO Ay XA EITHM L7,

B &R

A L2 @i T, 3G o T,
PR A EE

A L2 # PN T, 3G o T,

T RERG R
P (5 - S84
I/ B nwtE
/FED AMEIT R
<)

BRGNS &Y

LOAEL =3 mg/m’ (26 WHO f/cm®) (T > b, WMANIX< ., 2 F M)
FEHL : RCF1 % Fischer 344 v M 24ER] (1 H 6 Befl. 5 H) &g
MNIEL#]E (3, 9, 16 mg/m’ ; £ 26, 75, 120 WHO fibers/cm®) L7=#BRT. &
FEIZBE L7z Fn i & LT, R TOIR HTIRE T, &G04 12 » A £ TIZRED
~ 77y =R, NRAFEER, MRESUEREO bz, 1o T, AF
EMEFEIETIX, 205 OFBER AT A RKIE < BIRE O 3.0 mg/m’ >
LRUETLHIEND, ThHDOxZ Y RARA > MIk4 5 LOAEL IE 3.0 mg/m’ T
H 5 LML,

FHBARIE « FPERERFEIAIE 6/8. 718 H Bl E 5/5

e IR UF = 100




FRYL - FE7= (10) . LOAEL—NOAEL (10) DZ5#i
M L~UL = 0,023 mg/m® (0.2 WHO f/cm®)
HER : 3mg/m® (26 WHO f/cm®) X 6/8X5/5X1/100=0. 023 mg/m* (0. 2 WHO f/cm®)

[Pt Ee ]
V757 M) —kIIv 7 77 AN K8 ERS IO F TORFEE
DOHF T, HHE, KIEFERER OEZBITHE S TR,

A R - A

=

AGiE - FEAETEME A LEPAN T, I L THRN,

71 BinTEtt
(ZRF V%
aie)

BEEE: HY

FRAL : @i OB AR mEERRER & 1T R 220 | AREIRYED T2 D T 2 IR HIIR < 4
TWATEHTHDEBbNEN, =— b AR PREVEBETZERBRNTD
IWTWRY, in vitro TOZEIRRE B X OVMERBRO W T OB T HE
BOMETHETH Y, OB EHEERBICBONTHBEE T2MENRZV, &
ST, BrEERHD LD EE XD, 72720, RCF OBEHEMEITTHO & T HHE
LD, WHERWEIC X DBEEERIOA D= AL E LT, RAEMEMED O EF
RN ORI Io7e o THRAET HIGTEREHETE (ROS) 23 DNA G E IC EE e %H 24
O LEZLN, BImEMET—RAY (primary) TiE7Ze <. K (secondary) 72 & O
LRI ZENTE S,

X EMNAME

RN B MR 2R B AEREDI D,
FRAL : TARC 1X 2B 12, HAPFEEMAFZ2IIE 2B IO L TWAH M, ACGIH X
A2 T MZFLTEBELLSERAMNRD S| ITHHEL TS,

BEORTE : HY

RRAL : BURTEVEDOREIRD S I AMTIRALHI A b L RAIZ KD “IREY e 8UnTE: kA 7
EANIEDEEZDND, o T, AAFEMILE T N AMEOBMEITTF
FE9 % LW LT,

(B2 5 54]
NOAEL = 16 mg/m* (120 WHO f/cm®) (Z > ~, W AIX< &, HEo MilES)

BAL . WAV o _R=ADET I v 7 77 A X—=RF)IZONT, T v hEHAWVE
ER A GBR OfE B Uik 25 2 S Sh T,

55 1 O TIL, HE Fischer 344 7 » b (140 T /#) [ZH K& CTd> % 30 mg/m’
(187 WHO £/cm’) @ RCF1 UXiEH2E5C CRFREEE) 4 2 4EfH (6 IRffil/ AL 5 A /1H)
WMANIELS 88 LTz, EOREE, MilEEF AR MK Sl B E L A2 6D
WIRAER) OFERBINMAA Gz GorBREE - 2/120 #, RCF1 X< &8 : 16/123
B, Fiz. BfE R AR 2 FICHEA L7z, RCFL I3 KMt EDIE < #& TR AAME




s LTz,

2 OWMETIL, RCF1 &2 0 (JFH2ER) . 16 mg/m* (FJ 26, 75, 120 WHO
fibers/cm’) DPEEE THE Fischer 344 7 v bk umwyﬁﬁc:2$%(6ﬁ%/a\
5 H/M8) WXL 8 Lz, ZORER, MilEEOFA ST, xHIREE: 1/129 61, 3 mg/m’
B2 2/123 B, 9mg/m* B 0 5/127 B, 16 mg/m*Bf : 2/124 I TH Y . ZH 5D RCF1
TR CIIMERE OA B2 BMARD e note, 728, 9 mg/m® BRI MM £
JEN 1A, IESBCEIDRETHD EBR L, EEOIX. H 1 oHED
30 mg/m® JEETOWAREROHLE OFER & AT, MlEEO A& —SSBEfRIT

RN SAR TH D0, FREXZNIEEATII W 2R LT,

A EVERGE T, WG 22D CTNOAEL 2% ET 5 Z L IxR 4 THDH &
HIWr L7z, F72. RCFL OIX BRI K o TS & Hr B BEDFAE S B8N L7223, il
TG ORAMN L VA TH D 2 Enn, FilEE D% A % NOAEL OF%EIZEHH
L. BB (ES) 2= RA&A > h&925 NOAEL L 16 mg/m* (120 WHO
fibers/m*) TH 5 & HIWr L7=,

T E SRR IE 6/8, 71l B Al E 5/5

AHEEMSRE UF = 100

FRAL - FEZE(10), A DOEKRME(0)

FEAH L~ = 0,12 mg/m* (0.9 WHO f/cm?)

FHE 16 mg/m® (120 WHO £/cm®) X6/8X5/5X1/100=0. 12 mg/m* (0.9 WHO £/cm?)

zE: [BEI2VEE]

WHO 233RE L7 AZOWTOHERED 2=y N 27 2S5 2=y MV
ZZ7 (UR) = 1 X 10 (fiber/ L) =1 X 10 (fiber/ cm®)™
FERAOBFIFAEY 27 (10)IZFHET 21X FERE= 0.1 fiber/ cm®
HEA : 10* /1 X 10%(fiber/ cm®) =1 X 107 fiber/cm®

PEo T, IXI0* DORFIFENA L-IUITHE T 2REIX 0.1 f/em® TH D,

)
TR OR
it

ACGIH

TLV-TWA : 0.2 f/cc, WAMERHES LT (2001 : BREHF)

FRHL : RCF X 1970 R B W KR SN TE 2T ET, b h~0IX < @ET s
VN, EERPEREICE LT EMRR B ORI L A B T 5 7o DI, IR
W23 20-304E & S5 25 DD EWNIE < T HW T BEIE N E <
1< 8 SNTEF TOFMEIZ 5 TlE v,

7 v b~DORHOIXTETIE, MR, MEINERS L O A & H
PUERFEI SND Z LAVRS T, EFRIRMITEITHE A TV 2RV, RCF I
T EIND L OHFEE O BHIFITEN 20, BUEOHIZER R 5
HNEEFECRRAE L ORI OW T PRI 2 Z S IFIEHENTH D, L
7 USRS o3 AR B3 45 < . RCF 85 TR O 5513 1T R AE TR &
NTCW5D, A DI, BYEL TV 5553 ik RCF 12 < 8 L Ifigkae D21tk




OEIENFED LTV D,

RCF [3Atho> SVFs L 0 HIEfENME S GRS &) . £ < D RCF X FEITK
AR A ADMHETH D Z &inb . 2D OBIEITH L WIEZIXHAT
W5, LLEDZ Evn | RCF DML, LD SVEs &7 AR | & OHRICALE
THHDOEEZLI, SHIT, B MIXTLEMEEL. 7T AR MIEWHD &
Ez 5D, LA - T, RCF @ TLV-TWA 13> SVFs L VK<, & RENAY
BoOg (A2) ZfFL720.2f/ce ERET D, FIATELT—FITZ LD,
0.2f/cc 1L BaZ T DMHANEFHN A LOFERDAMEOIEEREN L4y
IZR#ETH B2 DD,

HARERM A
EOREITR L

DFG MAK :
EOREITR L

UK :
1 f/mlL, 5mg/m’

FRAL - B NI < &R Tdh 5 Research and Consulting Company (RCC) D 2
AgpE b LI, Ty F b DN ILEEZHER L, FEEEEE O & $ T
FEEE LB T 2 MBS A DU A7 ZHER LTz, 0.5 £/cc OREEEMIEL &
ThivuX, \E2SAOY 227 (95% [FHERA D LIR) 1%, FEREE LTI
2.5X10°, Sk TATEEHEEMTIE, 9. 1X10° Th-oTo, ZhbHDU A7, Bk
PEIES BOAEYE (1X101) ZEX 720,




B EVERHEE

WEL VIS5 N —8TFIv I TrAR—

1.

AL E O[] E 1 Y

4 V7797 N)—%F3I v 757 A3 (Refractory ceramic fibers)
V757 M) —tT7Iv 7 77A3=F7/3IF (A1203) L UH (Si02) %#+E
oy & LTEFEmE (7 2AE) O NESMiETH D, — ) 777 hU —

I Iy 77 A =D FHAEE A1203 30-60 H &%

020 =% RIXZr XX Cr) THh b,

Bl BT Z e, RCF

b % X FFEARRE

o = FREARE

CAS %5 : 142844-00-6

T A AR T B RIE 9 (B E BT XEHEY) F 314 &
(2T v 27774 \—OFEHE L HEK]

V752 M) =TI 97 77 A 3=Z7/3F (A1203) LU A (Si02) ZFpsy e Lz
E (U7 2AHE) ONEIWEHETH L, — KRV 777 M) —kIFIv 7774 3—=0
L2 FHEAIE A1203 30-60 /%, Si02 40-60 EH#& %, RnOm 0-20 &% [RI%Zr XX Cr) Th

Do

B 2

. Si02 40-60 E %, RnOm

I I v T A N—ORRFEZEOTN TR, ARERHE E 72132 Rk CH@IcE S Tw
DAEMEMHEIZET D L D Rl 2 E T2 2 L 8%, BRERDIE, BEI9I v 774 3—T
boTh, IR, A X MK 72 EOMEMLFRRHEIC K 0 B EENRER S,

WoT, ZZTIEET I v I 77 A " — O £ 72 TR @E N ST D k2
LUFICR L, B bR RerE & & o CRldlid 2,

1. RCFVYV—X:ETFIv 7774 N—DBELRSS >

(1) &
i E DO

RCF1 AAV o N=2ADtT Iy 7 77 A3— GEHEHERWE 25%5H)

RCFla RCF1 D 5 6 R FIRE 2 BY Br& | MAER Y E 28R A2 B L
eI Iy 77 A~ GEBHERDE 295 F)

RCF2 TAIFIN AT ALY HIR—ADET I v T T 7 A /38—

RCF3 EREDE T Iy 7 T 7 A N—

RCF4 NAY o _R=2D€F Iy 77 7A,3— (RCF1) % 1,316°CT 24
RERNBGLER 2 L TR0 . 271%D > U DS (7 ) A M ART A
M) ZEALTVD




@ &
b < HEHA ST\ 5 3FED RCF DLy 1 2

RCF RCF1 RCF2 RCF3
RSy HAYV TR DUa=r77r ERET VS
TV r—h TV r—h U=k
Si0, 49.5-53. 5 47.5-50 48. 5-54
Al,0, 43. 5-47 35-36 45.5-50. 5
K,0 <0.01 <0.01 <0. 01
Na,0 0.5 0.3 0.2
MgO <0.1 0.01 <0. 01
Ca0 <0.1 <0. 05 <0. 05
Ti0, 2 0.04 0.02
7r0, 0.1 15-17 0. 20
Fe,0, 1 <0. 05 <0.2
Cr,0, <0.03 <0. 01 <0. 01

2. RF U —X: BAROHBHERYEN R HBSVDEM LIEEET I v I 77 A " —DFEE

X

FFHDONE

RF1

v I7Iv I 77 A3~ GERE) KPR 0.77 um (SD: 2.53)
A RS 12.0um (SD: 2. 36)

RF2

v I7Iv I 77 A3— GERE) BEEE L Tum (SD: 2.00)
A RS 11.0um (SD: 1.96)

RF3

vIT IV I T A= AT A NEMHE (RERE) KRt 2.4
um (SD: 1.37) &M FHES 11.0um (SD: 1.75)

72¥. RF1, RF2, RF3 O X, EARZEOWERREE LR, bt X O i >V T
SCHR ISR STV D,

3. Fibrefrax :

TNVIFVIT— R EFIvITrA4 13—

BP0, 2um, B PEHEX 8.3um

2. WEMLEH
(1) PER 2ROV
ML R OMHER OER, 1000CE 2 5 &t FHIMGHER : 2~4um

ek

B L7 D,
WBRRIREE « v — R, RHE

SR

FENL T AR
TR K RIS TR



(1)

(2) WEA LRI fERE D
TOKRSSERRNE - AN
JERIERME AR L
WELRfEIRIE « TR L
LRI RRIE « 72 L

H &

ApE BRI R Hm Y Y

116,000 kLUl CERR 17 4REE, SmARE &L @

: iR

& IFDOTA =T, BIKBERERM ., SRR A v b - —bf, X—v o itk
(RN, AR T~ DOMIEWE T, 7 O, BUEHRR. THEE . BUC X5 OO,
FNHOSEH T, I - WEHEES O —T 2 ©

GRS AV TANLE, =TT A, BranNy - F4—x2h STV, ELAY —=x

I

EE
~
B R OB g

Tl R

UTFOREEFMHICHERINTNDET Iy 77 A4 /3= %, RCF v J—X RF U —X|
fibrefrax Th 5, #EL T, HEMEIX. RCF > U — XM, RF &Y — XX fibrefrax K Y &
fEHmicdh s EBbnsdo,

FERENIZ T D B
T ArEEME
Hort
FEREMWNZXT DV 7T 7 U —t T3 v 77 A4 _—OBSEEEMETR MR (LC,,. LD;,
%) OERIIGEONLoT,

~ A 7y b A

WA LCs @7 L @7 L G L

#£H . LDs @7 L @7 L fH#m7 L

FREZ. LDy, @7 L @7 L G L

HERZEP LD;, TH#7R L TH#R L T L
jie53

A R K OVE £
- A L7Z#EPHAN T, G o Tuniany,

v ORENE
- PRAE L7CHIDE T, i IEE o T,
= fAgGaEtt (R - eATE, Bamtt/ R RIEVE, B AMEIZERS)



WAL B

RCF1-4

4 DA AY o _R—2AD¥ T I v 77 A3— (RCF1, RCF2, RCF3, RCF4) % 1 Bf 140
VEDRBERL U7 ME Fischer 344 7 v MIRMIEIB AT 8 L72iBR (24 » A, 6 B¢/ A,
5 H/#, 30 mg/m*) T, RIEICEHH L7=mA & LT, &CD RCF 1E < TR CRRE-FRLE
D~ a7y —URM, AR OMRE Sk, BN e AFEEEAN 3 » A DIX BTE
U7 ¥, 7eds, RRBRIIHE D AMERBRTH Y . BEOTRIL TFF03 A ) B CREl LT,
RCF1

RCF1 % f Fischer 344 Z v MZ 2 4R (6 Wf/H. 5 H/HH) o AIE<E (3, 9.
16 mg/m* ;%) 26, 75, 120 WHO fibers/cm’*iE) 24T\, ELAAIMGET 21T > 7, (%L :” WHO
fibers (LA, WHO £ LBEED) 7 &, WHO IZ X » TERS N0 (B &/
e (7 A7 R =3:1, £&E>56 pm, EE<3 um) ZHETLIEMOBELRT,) K
FEICBIE L7z Fn i e LT, R ToIEKTRE 3~16 mg/m’) T, &KEMIHNG 12 » HE
TIBEO~ 7 17 7 — VORI, PMREFERR. MKESI PR LY, B, K
RERIIRED AR CTH Y | BEROTRIL [P AM] TR L,

©HET— LT U N KA =T, RCFL & 30 mg/m® (215 f/en’, ATPHE S 15.9 pm, %0

W 0.78 pm) Z L5 AEMMANIEXSEE (6HF#/H, 5 A/#) 1%, FHarE TBE L%
AMERER (T R AME) TETHER) 2BV, RIEICHEETMAL LT, Mfitv
7 a7y — ORI EMUNAFIER AR T 210,

Z > MZRCF 151. 2 mg/m* (679 WHO f/cm®) % 3 WM AL 8 L7ziBRIZEB W T, 1X<
TR T 3 » AT 72 0 BALF O#FFEROH N &2 7R 12 ¥,

F344 v hENLDRAZ—IZET I v T 774 /3— 46 mg/m® (300 WHO f/cm®, 32%73FE

MHERWE) % 12 BERAIZ<E LRBRICB W T, RIEICEEST 2L LT, WA
OENYFEIZ BALF & MRk ORAs CHRIEMZ L 2R 7= 7,

« 1 BE 140 PEOEfERL U 7= EFischer 344 7 & R IZRCF1,RCF2,RCF3,RCF4 % Z 141 30 mg/m® (B
Kt &) OEEJEE (RCF1:187 WHO f/cm’, RCF2:220 WHO f/cm®, RCF3:182 WHO f/cm’,
RCF4:153 WHO f/cm®) T 24ER] (1 H 6 Wi, W5 H) WMAIE T LI-FAAMERER (T
FERANME] THTHER) 1B WT, 3 - 6ED T v F&IX<EE 3, 6, 9, 12, 18, 24 » AIC
i L CHifEE O R 2 5H~7-, £ CORCF T~ 177 — UM, il ocE %
b, BUNREFIEOIZ RS 3 7 HIX< & T, EMERME LS 6 W HIXKETHALN, 2
5 OREOREIT 12-15 » A THE L7z, i T EO BIRMERELS 9 » A TH B,
PR TIRFIHREE D L~ UITHERR U7z, I ORMELICBI L Tk, BB CcH S 7 U v
B ANT ARZ B EFRIBRIC RCFL, 2, 3 1B\ T a7 —47 2 OBRE ) 5 A O ILE 1N TR
Sz #8100,

« X 5|2, RCF1 %Mk Fischer344 7~ M 245/ (1 H 6 FFfE. @5 H) S NE< #& (3,



9. 16 mg/m’ ; 26, 75, 120 WHO f/cm’) L 72N AMERICIN T, i OJR AL 20 &
& U CTRME(E (Wagner 27— V4 L) b)) & fiEt L7z (TRt Wagner 27— /L &2 HR) 9 mg/m’
& 16 mg/m® DIRFEITBNT, BB MERRHE(L (Wagner Scale 4 LLE ™ )23 12 5 AIX<#ET
FHAVTZ, 16 mg/m* DYRLE T, BRI BEARAE L 2 BRBRAE TREIZERE D L~ LT,
3 mg/m’ BECIFFHELIZRR D De o Tz 29,

(1F) : v —R4r—)L (Wagner scale) : {LFWE OW AT L AIEEARIZIL., Fisr
RIECHAEAL (i8I C7n < FRBEMESUTHET TIERRME(L) DSBS T2 BN TWD, Z

DAL 2 EROICHKTOICY 7V F—27r—L (FHR) MER SN TEY ., 4 DL L2
fb&LTnas,

Wagner scale:fliDRIERHMELD A aT

Cellular | Normal 1 AT L
change Minimal 2 ~r7u7y =D~
Ghpazs
Mild 3| MRAE Sk, RIE
k)
Minimal 4 | T EREOMHEL
Mild 5 | S L7ofiE(L
Fibrosis -
" Moderate 6 aryJyVr—ar
(BRHE(L) — p —
7 ELWRH LoV F—o g
Severe
8 | K#Ehsr DB SR ZE

RF1
HE Wistar 7> MZTAIF U~ 0757 ) —7 7 A4 3—(RF1)2. 8 mg/m® F£721%
F o BFH T 4 AT —(PTL) 2.2 mg/m* DT v VA 6/ H, 5 B/, 1R
ANF<HEL, IZ<EBEETRIZEE L, MOYA S > (INF-a, IL-6, TGF- B 1) % RT-PCR
THEHT L, IR B2 RO a2 920 L 7=, PTLICIE< B L7=F v b DJfi TNF-« | 1L-6, TGF-
BLITxIREES RFUIZS BHEL D A RICHEI L7223, RFLIZIESE L2 T v b TIL T6F-
Bl DOHBPRMHEL D S AEITHIIN L 7, RTREREL RFLIX< BREOMICA BRI AITA 5
ﬁ“tfocﬁ>o7‘:7bi‘ PTLICIEK BESINTT v MiTIE, A2 ERB LI~ v 7 77—V DOJEH
B EREOBMA LB O D 9,
Fischer 344 7 v F &> U7 v —VF U N AX —|ZRCF 1 % 30 mg/m’® (220 f/cm®) (E
B Lum, BSMN25 umlhF) &, ZhZTh 2L L5 FMBMEMB AL E (6
/B, 5 H/#) Lizsns Ay (I RN HTHR) 20\ T, mMEmkEs b
(AEAUE 3 & IR OSBRI 2 7 — 7 U dthas L, & BICEORHE L R0 b,
22U NAARZ—TIX, 7 U Y ZA L&l LT, RCFL X< BT, MRk o bIx
IR —T7 ., MO I TS T LT 5812,
Fischer344 v h& S VT o A—/LF UL ZZ—|T 46 mg/m* (300 WHO f/cm®, 32%733F
WHERE TH D) ORCFL % 12 W AIE<#E AR/ B, 5 B/E) L TRHELZ R
FHL7oe NARZ — O T AR Z LD 2 7 — 7 L OWREREIM UTZR, T >



R CIEERO bNRDo T Y,

Bogb
A L-®BEAN T, SISO TR,

(R ]
V757 "N)—t T 97 77 A —ZLDEMERTORBERZEDO T T, T, K
FRE R DRI HAE STV R0,

A 4G - AN
AT B
s A LZEEPHN T, IS S TR,

RORE/BEERE /7 DOMORKSE
< PHEE L@ T, SIS S TRy,

1 EEEE (B RIFE)

BAREEME CREM R T h 5 2L R BR O E TG Do 7o s Ye R isw
AR/ IZRER (invitro) OWTHOREBRTHEBORE THETH -7, il & Pk
T a Y a UNTIRCF & 5272 invivo R CTIXEBMENGIE L oo Toy, HE—RIS
BIERIFTFEIE L hr o 7o, s S/ M BRIE T R Tt OfE R 2 5 2. 72 Y, fiE> T, RCF
TBEFEEEAT LB 0N, MHERVEIC L 2BEHFEEBBEDOA =L E LT,
RAEVEMIE ) D EFERI ORI o7z o THRAET HIGTEREHEFE (ROS) 2% DNA GHE I EE
REFEN RS LB Z b, BaElElE— kA (primary) TiE7e <, KA (secondary) 72 %
DERIRTZENTE D B

ARER G 5 AR FE - BT it
In PATCRON SN b MNREOMHIEEEERD DL BT +
Vitro IV I T AR, 8-k Rad v T A
X TT =
1.0 pg/cm® (RF1, RF2, RF3)
b R E R AN (AB49#MAE) 40 u g/cm’ +
UNCEEN b e 0.5 uog/cm? +
U T UNBAL— BRI 0.5 ug/cm? +
U T UNLAZ— RIEHII 10 ug/cm? +
F ¥ A =— AL AX— PREHIIN5 1 g/cm?
(RCF1-4) +
DNAFTIN{AS KR HAF R ~ YT T b RERFDNARH A

FARIF 7 AWTA-104 40 u g/mL (RCF1) +




A - 225K 28 A EA R ALFOIG © Apr & fn+ VAL 40 n g/cm® (RCF1) —
ALFIRG © SHE{RF BT
20 u g/cm® (RCF1) —
DNAE{E . DNAE7E. DNASHRE | & NASAOKIRG (Hfifa b Rz Amfm)
OHERES (A2 —A D | 40pg/cm® (RF1, RF2, RF3) +
Sy RrzaRYr) OF
HABR
DNAFE 555k JTAGHIRE (= 7 A AN P AT )
—-80HdG— 27 u g/cm? —
In vivo | Yo RS ER va Y a U OR R
Bh — B 25 mg/mlL : RCF1, 2, 3, 4 +
O TauYa R Ogh
B (JREH 250 mg/bottle : RCF1, 3 +
AR VERAVE R Pa =Ny s)l::
250 mg/bottle : RCF2, 4 —
3 I S Y i
RN AR D 5 RER
TRHEIRIE DR MBS AANEIAR D D EIR & LT, IBRECNTFRE R ST B s,
1) VEfRiRER©
VAFRVERRER &1, MEHERRIP ISR T 2 EZRET 2B CTH Y . FELE LTk,
Med 7 4 & —TCHEE L, ABEEEK: EOWiKEZ#E LT L= o 2 E5 T 5,
VAFRVE 2 R RRE I, AR S (Ko (ng/em’/h) TH U | BUESKEWVIEE, ki
DIERE LT W 2 EWT 5, FRIE, MO & R AR OMEME, &
WA N GRER O RRMEA PSR DO AR 27k LTV D, IRFEMEDME U ME &R A GRER Tl
JEER 25 SR LTV, BT 2 v 7 77 A XN —OWMMEL., A# & o N ST
- OMVE) OfTlEd 20, AMICIZIFEVETH 5,
2) FNHENRER (BN VT I R) ¥

PSR R R, @ E R (5 B OWMAIT < ERBRICE S 20 um PLEO R & O
DOFiNHEEZRET 2R TH D | HEARED T 5 BE CER) 2w TRT,
RITRT L OIZ, TARZ D X5 72O R WMEL, RIIRAIE < @& BRTolfio
BRMEL, TG ZFERT D, —FH. AT 7 U—=ARHT A b= T 7 A4 =D & 5 IR
DFEOHEHE T, WA ZBO TR, BT I v 7 77 A4 R —F, TARZ MEIET
2O bR <. B OWAGER CIIMHEL-CIER 2355 LT\ b, £, Frld
NEZ LT BEIRARBRICB W ORI LA 5 &8 2 U2l D 20 B I 23384 L T
Do



£ MMEOTSMRME, WM L RiEE:

TR AGERIZ 31
T AR % 20 pm LA L Ok R RN GAER
e DU
Kdis s (H) AL JEE IS
Amosite <1 418 + +
Crocidolite <1 817 + +
E Glass wool 9 (7) 79 + +
Ceramic fiber
3 55 + +
(RCF1a)
475 Glass wool 12 (13) 49 + +/-
Rockwool 20 (72) 91 + -
901 Glass wool 300 37 - -
Hybrid fibre 990 9.8 - -
Glass wool 100 (25) 9 - -
Slag wool 400 (459) 9 - -
HT stone wool 59 (620) 6 - -
X B
WANIEL #&
Zv b

- 12 J#fHD SPF WistarAF/HAN 7 > b (MEAEE) (BT I v 777 A4 13— (TAIFT U7
— N TR HBEORFEIZ SN TV OGN E#E (AR A 10.0 + 4.8
mg/m’, ¥ LA 9.6 = 8.4 mg/m’, 95 WHO f/cc) % 7HEM/H. 5 H/#E, 12 » AMFEE
L7z, 40 TEOFEELFET v b EXREEE L THW, 12 < BRE L S RBEORICIZ AL
MICHEREZTE STz, BT I v 7 77 A NI @SN3 48 DL 8 il
JRREEE (IRAE 1510, 9% 3 5], FEMERLERERAE 4 61) 237 SIS, SRR IR 13 7
bivienote, MLSNCIE, IX< @ERET 8 Bl RIS, | Bl OGO R iE 2 & T 8
(CEMEOEE (a3 fid S Tunian) B3 bz Y,

RCF1~4
L 140 PEDBERL U 7=k Fischer 344 7 » NI AFEHDOE T I v 7 7 7 A 73— (RCF1,RCF2,
RCF3. RCF4) % Z1-E4 30 mg/m’® (e KMt * ) OB EJEE (RCF1:187 WHO f/cm®, RCF2:220
WHO f/cm®, RCF3:182 WHO f/cm®, RCF4:153 WHO f/cm®) T 2 4E[ (6 B§fE/H. 5 H /)
ORI FERBRZIT 572, 7> MEL X SER TRICEFENK 20% & 725 £ TIHITL
FERREIC L. %9 30 » HRICHIM 21T o7z, 3 - 6 lEDT v &< 3, 6, 9, 12, 18,
24 % HIZEI L CHFEEDOHER & ili~D RCF AfMFA2 T2, FiAMIIEEIc L, 12



HHT—EELERoT-, 24 I H TETO RCF 1E< FEOMAMIL 2.6 - 9.6X10° fibres/mg
HLMEAEE R & 7p o 7e, IR < BRI L 7 EE IS IR E S v Cuz, & ToO RCF X< #&#t
Tvrnu 77—V, IffilaofxiE b, BUNAFEROZAN 3 » HIX<E&E T, M
EVERRHEEDY 6 v AIX<KBECTH LN, ZThbDOEET 12-15 » A THEE L7z, T
i D BARMIERRMEL2S 9 9 H TH B, SBRKE TRHICIERE O L-LiciER Lo, 1X<E&EIC
B U7 oD s (GRIARAE SC— it b R ik & s & & o 72 3842 3%) 1X42 T RCF THH
A7 CePHREE:2/120 f5], RCF1:16/123, RCF2:9/121, RCF3:19/121, RCF4:4/118), ki
FZ M I% RCF1:2 f5il, RCF2:3 f5il, RCF3:2 ffil, RCF4:1 B TH -7z, 7 UV HZ A MELFET v b
(Bos et FRAE)  CUIMRESS; DR A1 13/69 5 (18.8%) . HEZNEIL 1 Fl T o7z, AR
DFEFIE, 4 FEO RCF IR EOIZ BETHENAMR DD Z 2R LY, 22k, *
I FE DI, FOKMtE 30 mg/m® 4, [A—HF7E CFEM L7z 28 AL &l M
B—UGREROT — 2 b HEE LT,
HAN o R_R=2ADYT I v 77 A 3—(RCF1) & 1 140 PEDOEEF U 7= Fischer 344 5
y MCEMIEHWAILSETE LA (24 » A, 6 KffEl/H. 5 B/#) #1T-o7-, < TR
7 42 —Z 0@ LT iEE 2 GHi) | 30 9, 16 mg/m’ (K9 26, 75, 120 WHO fibers/cm?)
Tholee 7y MIE, ESBERTRITEFENL 20% & 725 ETIHTERBIZIL, K
30 » A#%ICHIR A T o7, 3 - 6EDT v h&EIXEES3, 6, 9, 12, 18, 24 » AIZHIMK
L THlifsEE e & ifi~D RCF B 2 Fi <7z, #kHE D Ml B far oo HI &2 B U 72 s 238 5%
Eh, 24 H%TIE5.6 X 10°~27.8 X 10" f/mg WM EE & & 22 o 7=, Jififfasel B & 4
KEEOHMNED b, RTOERBH CRE—PRED~ I 1T 7 — R, 6L
W DS A, BN PZERE A 12 » IS BOBR TAE U, £7o. MIEMERRME
b & BRFEHRAELAY 12 5 AR D 9 & 16 mg/m* BECTHA DT, MAGE X—tilu bRz iRiE
TR TORIC A B GHIREE £ 1/129, 3mg/m’#F : 2/123, 9mg/m*B¥ : 5/127, 16 mg/m®
BE:2/124), WTNOREORAER G F344 7 v b THRESN TV AHEHNIZHY . Zh
B OYRE CIIMIESE OA B/ IR o2 LT D, ZHIUSH L, 9 mg/m’ BEIC s
R IEAS 1 B DAL XS BICE D RETH D EBELTWDH, FHH DIL, AiED 30 mg/m®
DIRETOWNRER OB ¥ OFEF & AT, MlEEO HE—SBR I #S 2 A A
THDHR, FEEZZMEEATIE RN EE2RELEY,

TARC Working group I&., RCF1 ORI 1AM Z T & INRIE & E D% DFEI AN E
BEARIZLIZ0E LR EIRRTND A, Z ORBORE 2 E&ICFHET 5 2 L1
HTHHELTND Y,
< 2 B 140 IEOBEAL L 72T — LT U N B A X —|Z, HEPA 7 4 VX — % i@ LB ER E T2
IIR&E S &EFAZ72 RCF 30 mg/m* (WHO fiber : 215 f/cm®) % 6 HFfE]/H. 5 B/, 18 %
ARSI AELS T LT, TORIZBEEHRIEL, EIFRN 2062725 F TR LT (20 »
H)o BRPERTIBEEE LT8O ED T — /LT U NLAZ—IZ 10 mg/m* D7 V) I Z A LT ARA
FEIE< T LTz, SIEDONLAX—% 3, 6, 9, 12 W H TRV HL, 18 W HETIE<HE%
kL, [EfESE7-, RCFIEKFECE->T3 WA T u 7y —UE, FloMcs X
b, UMD, 6 1 A THRE MR & Bk O MERME (LB b, 12 7 H %
THIFEE N S HICHAT LIS, 20®%IT—E L oTz, MEEORMELIZRERE T F THET



L7z, BHERETIE, X< BE R TRICA DM & MEOREITHET L2 o7, RCF 1ZIF
SBEINTNDLAZ =TI XA Do 203, B Rz E2Y 41% (42/102) THR
oI, 7 U Y FANT ZARZ S ORGHERRREETIIMIC & MR & 5 8LEE S e hs
ST, X EERBMELA A DT 1P, RIREE N A R X — O i< s 2 g o %6 4E
Lo T,

Fibrefrax
S ONESY

+ Fibrefrax % Osborne-Mendel M=~ ~iZ 10. 8 mg/m® (Z&(AFH£E 0.9 um, %’%{ﬁﬂzi"éﬁé
25um . 10 I 7 DL EOR S OffE 88 £/cm’) OEEPREIZT 24 (1 A 6 K,

5 H) DEMIATBERREZIT 7225, MilEs (0/55, X FERETIL0/69) 1FBH 5
o740,

Fibrefrax Z—RE 70 PO Y 7o D —)LF NI A X —Z 10. 8 mg/m® (200 f/cm®) 1T
T 2 R D RERAT < 8 21T o 7Rl MilEE (1/70, FEE < @RETIX 1/58) 1THE
FHFRNCA B R BEINTIRD b o7z 10,

B NIEAGER

Fiberfrax Z Mt Osborne-Mendel 7 > NZ 1 [0] 2mg 24 1 [B], 5 WREIZH7= 0 A EF 10mg
BAEAL, FHE THEZE L., WP 217 o 7o, SRR AR 2 1A
u‘:o Fiberfrax (& & % 5UVE Sl b 7S 22 Pirh 6 Bl Zx S 7z 25 B 1 B 658
biRinote, —J, UICC 7w BT A FTiE, 8% (25 PErfr 2 L) (Z5UE SRS
(broncho—alveolar tumor) 72532 HiL7- 1,

C1RE 25 JEOMES Y T o A LT LN B AKX —100 HEBT 2mg O fibrefrax & f5# 1 [8]. 5
HEIZHED . G510 mg ZKENIEAL, FHME CHE L, WP EZITo 70, *f
FERE AR A TEA LTe, £ v 7 7 7 A N—Oxt e (EBRIEIRIEA) TiX
RIS IERR D H 72 o 72(0/25) 73, UICC 7 v KT A R CTULEE L7 27 JCD/NH A K —
D9 B 27 PEr 20 FHTHHEE SC—iTaIEEE 2358 D Hav, £ 0 20 BIOREEO 5 b, 13 P
B, TIRITEETH -7,

& OB /RERYE - £ DM ORIKE

e N TE A G ER

—H¥ 31-36 VLDMERE Wistar 2T > b 13 #ERIZ 20 mg DOFE & O 2 B Mg N G- L 7=
EBRTlL. refractory ceramic fiber (MWMEDEREIZTEZR\W) 2 E L8O 9. 7%
(3/31) IZHEFEIENTRO bz, —FH, 7V YV EANVEFEALLLT v M T, 64%
(23/36) (Z s 2 i3 FRD B LTz 2,

- WEREL S 1 BE 24 PEO Wister FASED Alpk:AP 7 v b 8 HHinIZ 2 FEMHD 7V 2 2 U b il
AMEHE: DAV 7 7 A 83— EHE3Sum LT 66%, S 10um LA EAS 80%, B flfk; 71
RFVU =R T 7 A N— ER3um LT 92%, EX 10um 2L EAS 46%) 20mg % Hi[alfy
e G- LTz, A flolE CIIMBEIEE 1 IRE O BDAL7e o 7225, B ke ik, Mol & 7= 13 hE eI
HME R R S 6. 3% (3/48) RO BN, 7 U Y Z AL A TiE 14.5% (7/48) (ZHfsiE % 58




b=,

HERZE N 3 A\ G ER
1 B 32 LD Wistar 7 » BT 25mg @ RCF (K9 90%23 R & 3 um LA N CEARN 0.3 um LAT)
% BAIEENTEAN UTe, BIEMIIZ A CTd 5203, RCF FEARETIL 9. 4% (3/32) . xtREE (£

PLAMEIRIEAN) Tl 7% (2/29) \ZEMIEE SR D Hivie ¥,

50EDMEWistar 7 » - 8linlZ Fiberfrax (F+45mg. & £ 8.3 um, E£20.91 um) & Manville
refractory ceramic fiber wool FEHMEDIFEMN TE72\N, F 75mg. & 6.93 um, HEL
L.lpm), — kT %> (3F 100mg, P25 Degussa t:8) # i 1 [R5 HEMIEAL, 28 »
H BRI ET 21T o 72, Fiberfrax T68% (32/47). Manville refractory ceramic
fiber wool 22% (12/54), —FR{bF % > 9.4% (5/53). *IPEEE (CEEAME 2ml) (2/102)
(ZPIRRAIZ RIS 2 38 7 10, TARC {EEEHAZ A RIE T OFFFT TR B PO R 03
FhESNT=NEIDRFATHDH E LTS

- 1 ¥ 25 PCof Osborne-Mendel 7+ b 100 HEsIZ Fiberfrax 25 mg % H[AEFEN#S- L,
FE TR Lz, BT REIL, Fiberfrax FEARET 83% (19/23 ; 1 PEDOHRAERIIE A &
te) IR BTN, AREAERIEAOIZ BHETITERD OhRnoTz (0/25) 0,
1 #£ 18-24 VT Wistar 7 » b 12 JESIZ RCF1, RCF2, RCF4 (K& 5um ui@fﬁff&ﬁ) 10°
MEHEICAH Y 92 B & (RCFL 7 110mg ; RCF2 3t 188mg ; RCF4 & 90mg)) % 2 H I3 CTHEME
WIEAL, FnE TBIE LTz, WIRAZRFEIEDOR AT, RCF1 Tl 88% (21/24) . RCF2
TIX 72 % (13/18), RCF4 TiX 0% (0/22) Th 7=,

(2) B b~ (EFAE K OEH))
7 ;m\ll‘i‘ﬂi‘l\i
A L&A T, & I3 6TV,

A R R OV B
- -y O T TROET Iy 7 T 7 A N—REEEER 628 N EM S - BIRTRAC
BT, WAREHERREE DS 0.2 fliE/cc LT CIEMUER 2 5P/ L LT, 4Fln, BE, P
DWTHIHEESLOA v XkaH 5 & (TRSR) . IR, BEORIER TIE, 1E< BREN
HINd 2 &4 REENEEICHM LT 20, EREE~ORIEMEE LT, B Eghico
WTHIT< TRREDOHME & I DA 23580 bivlz, FEMEEHKS & PHIZ S\ T
b Ay RO BB A LT, X< BRE & HIZHENT 2RI A 2o

7= 20,
W ANVERRHERR L (RHE/ cc)
SR AIEZR 0.2-0.6 >0. 6
(%) OR 95%CT OR 95%C1 P il
WM IR 13 2.53 1.25-5. 11 2.01 1. 05-3. 84 <0. 05
PEPERE Sk 12 1.00 0. 48-2. 09 1. 02 0.54-1. 93 NS
Wi IES 18 1. 14 0.59-2. 19 1. 42 0.81-2. 49 <0. 0001




Eyln 17 1.26 0.61-2.6 2. 66 1. 31-5. 42 <0. 05

=k 55 2.06 1.25-3. 39 1.23 0.8-1. 89 <0. 05

AR s e 36 2.16 1.32-3.54 2.63 1.7-4.08 <0. 0001
2 I 1.25 0.74-2. 11 3.18 2.01-5.03 <0. 0001
7 AR

AL L7Z# AN T, S 3TN,

RABIELS Btk (5 - RAmtk, BEdEtE, B AMEIEERL)

Hﬂﬂ%ﬁb .

KEE I —m v "OaR— MIETIE, E7Iv 7 77 A4 "—0OWNT<EIT LV fiitkae
BEENELD ZEBRHRESNTND Y, TAV IO ar— MFETIE, 736 4087 I v
77 7 AN—DRGEEEFR IO TREREER O Y 2 71 XB T 2.9 (95%CL,
1.4-6.2), M 2.4 (95%CI, 1.1-5.3) THotz, BUEOIEREE T, WL OREAE
FIZBWTEIMIER (FVC) OFERKT, MEFIZBWT 1| BEOFERIK N E279D

7o —77. TMEAEEE ClE, MRS ICHB W TEMIER (FV0) OABRIK T 237,
g—n oy RO aR— MFFETIE, BHE LBEEERICBSWT, BT Iy 7 77 A N—DF
I BREEKEHEORE#EI /RSN, ZOar— FOBOKFHIBWNTH, EF7 Iy
77 7 AN—OHEERBEIZ B Ltk Ve & 1 P& L oRICERERADHEBEZR
bz ¥,

- REBTOBFZEIC L AUIE, RCF 5@ OMBEEEITMHE~DIZ< BN E & IR FT D5 L0
DILTWD, ARBFJEIE 17 R T > THA LBk L7 RCF J7@1# 2B L, 5243 Offi
PRERAE OFE R A UUE U7z, REEMMEE < B & AEPEFIL. 5 >ORGEE CIE BREIC

o THEINTZN, AP CILIBER 7 Cubic Spline T /L ZBAFE L., Ffnd & HIZIE
FRIZHICAR N3 2 IiSRE 2 3] L7=, ZOfER, 60 f-H /cc IX< BHBHE1LH —RIOMmE
THEZRBERIKT 27 Lo, MAERBREAHIIINICTHNS & kbmWIEBEZT 72578
FHIXRwEN LN O T, REIEE iE#&x%Lto_wx%®t (2. RFRREELC R L
THERG TR L 72 HEWree 7 LV 2 L7z, RCF X< FBIC & % — B L 7MW e 7ot RE IR T
XA BN o T, BUE L RE LK OMREEMAAE R BN TH -7, fEime LT, RCF X
<%Kié\*Ebk%%%®ﬁTﬁé%h&ﬁokﬂ\ﬁﬁ%ﬁnémm%ﬁn@&%
= LTV, Dl e & BT L, ISR T3 2 i EE & RERR T D &%
EEBTLOMLENS D P,

CAM:

KEE F—m v ZBIT S ak— ML D, Wﬂﬁéﬁ%ﬁﬁiéﬂfwézklf
REFIEE (>1.0) OFBERIT, €TI0 7 77 A4 =R AIEL i@ﬁ%ﬁﬁyx
o EREZZBD TV (BRI &gEED 135 fibers X A/ecm® DIEEEHE O CAMOA >
XS 4.7 (95%EHEX ] 0.95-23.7)) LG STV D, 10 FFLL EOEREE T H RO



i (A XA 4.3 (95%EHEHIXM] 0.9-28.3)) Tholo, I —1 v/ NTHFEEROMH T
HY ., BHEIKERLE CAMITIEEZRBEEZE DR 7=o 72721, ME—BHs HNFED 5
N7=oik, 1971 FELRNCIEL FEx SNTFRFO R TH 72,

[REAEEEE -

=y \DET Iy I T 7 AN BEEEEIC W TREIE R BE O o H B2 58 60
WA, L, 20X )RR, BEREESED bR o, LvL, *
[E D250 adk— MIFFE T, MR LRI, 13 < 80 BB A B 72 B 258
Wiz, THOFEMITAMIE BEEZICBWTHRO b, %l *l%a~ny
RTOa®R— MFZERTHIL, KEDFIE TIET AN N SOFEMFIE 21T\ 1E < B,
BRI, BRIZKBRELIMENRDY ., bot bIEKBOEWI T A, DF 0 1T BEH
23 20 4RLL B, RN 20 4RLL B, BEEIX < &Y 135 fibers/em®™~HLLETlX, A4 v
KM% 3.7 (95%EHEMRA 1. 1-11.8), 6.1 (95%(ZHEPRA 1.9-27. 1), 6.0 (95%(ZHH R
F1.4-33.1) ThHolz, a—u v XOWIETIL, TARR NI BEORNET IV I 77
A NR—EEFITBWT, BRI, BRI E & bicmd b2 L aR0LTE Y,

TR
KEE I —m v L ENEN—RT O —A LR — IG5, 39— v /X T
F. BT 207 7 A N—DHEEEE T 4. KETIE 3 412k LT BAL Z47\>, BALF
DOMEHERNT 24T > 7=, BALF OMEGHEIREE L 63-764 fibers/ml (F—m v/X) THH, K
Sy DORFET, AfIMEDO L S ICa—T 4 > 7 ENT0 | WD TH D AL LS BNEH L
KB LTfHEDS RO BTz, Rl— DD 7 V) = 7 TI{T 572 1992 405 1997 A% TD
1800 {511 BALF f##T @ review TiX, S#-CHEZEICZIK T D 9 A (0.5%) DOIEEENL L., 4
AR IMERRO BNTZ, —FH, FT7A, vy, A7 U—)LOEEETIE, ZOLH7%
IMERFRD B RinoTo, EHIE, BT v T 7 A A= I TR E%m)% H7r<
EbHy RIRE L, Mild~ 27 w7y =BT 2 6O L ik LTz, RCF AE3EH DR,
GO 70 B IR DG BAREE TR S VI @ 8/ IMEDAFEIR, 7 AR M/AME L IRF L 72
WEIIZHEE L THIRT 20 R & 5,

(R ]
Vo537 M) =TI w0774 R=2Lbt b~DOREEEZEBOHRT, HiX, RKEHR
~OFEBITHRE STV,

A AGE - AR
- A LZHEPHN T, TR o Tuien,

F o EinElt
A L7ZEPAN TR, SIS LT,



X RPN AME
< ORETIE 1952 4R 5 1997 T T LAEMU EE I I v 7 7 7 A N—ERITEF LT
2ODT T NOBMNEEE 9271 L E KB E Lizadm— MRS T, 1950 R0
10 fibers/cm® (8=hr TWA) 7% 1990 XD 1 fiber/cm® R OHEE X FTITHBWT, Hili
A DFETCRDOHINIFE D g oTo, Ml X DEEIETE (SMR) (X, 0.64
(9SMEHLRIR 0. 24-1.27) TH Y, FEBEORIEIZZED Heh o7, TARC Working
group 1X. Z OFHE TITMN AL DN AFIOBILER L OHIFFEA AR THY | a2k —
FOEFE, BEHH, I<EORBRLZOHM O AHTH L Z &, E2FE M L NBn
BRVDT, ZOFEROEEIICOWTHRIN S 5 L ~TWn5 9,
c AT T A, T AR B RCF X @SN HBHF O 2R — ME%E (BB
2,933 44) O THEB FRBFZEDN 45 4 Difis A & 122 4 DRER I F3EH 2 X812 T b
Too MDA DV 22713, BRIESBERICE D IMET, & LAIK T L7 (0.01-1 fibre/cm?®
DA > XL 0.36 (95%EHERI 0.04-3.64) . 1-40 fibre/cm® DA v ALk 0.30 (95%(Z4H
BRFL 0.11-0.77)), 7272 L, BUECMOMHED X< BIC X 2B Thivie o ¥,
IARC Working group I&, JEFINVETHY . 7o, ZHOMWHERDE~DIXTETH D
U, EESITIIT D RCF ~DIT < 58 DR 4 A DFRHER B O 5B B o0 HES 5 2
CIIREETHD LA R LTS Y,

HEBNADERER Y A7 T

WHO {32 AZ DWW T O IHBEREE D= U A7 % 1 X 10 ° per fibre/L (R >
5 um, 7 A7 R 3:1) £ LTWnp W

ENAEARHL - WHO 138 F #{5fd4 (Health Canada) OFHEABSIHL Ca=y N 27 Z&RIE
LTWBA, B FIETRHE STy, I ZEREEE X, HED Fischer 344 7 v
N DOEHIR AR CBE SN MIEREOREREZ S LI VT AT —VET L EHNT
RCF DFEN DR E ZHEE LTV D, T OFEF, RCF @ Tumorigenic Concentration 05
(TCosv MEIFDFAZ 5%IGM S LK PIE) % 110 £/ml LFHE L7z, 7eds, HEED
FERTIETCs ZFHHRHTE RN olzt LTS Y,

EBAEDE

- TARC : 2B ?

BRI - © R COREMUZ DWW TIE, SKENCIS T 2 RCF S57#i# D FER /3 HTIC & 2 #2774
FEOFMEHDORENDH D, LL, ZOT—FNHIERCF ~DIEL BIZ L DR B
A7 B SICEHMECE ARV, B R TOELIA T L L, EREM ORI
WL, YIS T A &z T v b E VS RCF ORI A GRER CHTIER O F st 50
AR RARME DO T EIEDRE, E7o, MYNCTHFA v Shiz bAZ—#
FIVN= RCF D EHI AR CHE R TR IEORARMNBRINTND, F-. [EHNE
HClX, 2 20 TT v MUEBORAERMBRENTND, Ty MENART—%
AV BEE PSR 5T, IO RO R S & ARICHBEIA A B, Zh b0
RS . RCF OERBM TORBAMEDIII 4y & Lz, £oT. RCF Db Mokl



T RN ANMEORETHEZ 7 —7 2B (b MIKT 2B AN EDID) & LT,

{1

C ERETE B 2BEB (NIEHMEHE T S o JHkHE- U T ABOIIREKE) (2003 @ BREA)

25)

BYEARIL - PRI B VTR ERITSBEAD WD, BT Iy 7 77 A =D

BHWD AOH IR Z I S8 2 &0 9 LT 72V, B @RS in vitro 3

%®F%i BitECTod 203, EFHRENRHDLOTEELRY, 87 I v 7774 3—0D
MR E2EER L, HB2REB L L

« EU Annex VI : Carc. Cat. 2, Carc. 1B (Hazard Class and Category Code)Z2”
«NTP 11%h: GXE/R L 2V
« ACGIH : A2 (Suspected Human Carcinogen) '®

BHEEIRAL : RCF Z BT AL BT 2 L O#MHEL, Fins ks O B A 84 S

Do IO DEEEFEITE hA~ORDAMENHIES L TNDET ARA MIEBIL TV 5,

LorL, e IED V) A 7 2 EREICHAG T 5 72 OIIFBAEE TD & D RCF ~DX
BITEIETE %, LoT, AT EnT,

- DFG : MA2 Ceramic fibres (fibrous dust) 2

BERIL - BHEDO® T 2 v 7 7 7 A =% O < FBalBr-CIEEN A RER 128
W, S B IE EONEEFH R ERBOT-2 00, BRMEEZ ST E0EZD
N5, LoT, MA2 ICH¥EEINT-,

« BC (European Commission, SCOEL/SUM/165 (Scientific Committee on Occupational

Exposure Limits for Refractory Ceramic Fibres, European Commission, Employment,
Social Affairs, and Inclusion) *:ffi % DAFFE T O NI BIEEMEREIT RO
DTEHY . RCF 1% SCOEL FE213 A5y HH C DIENAME. Bl FEH 2 BIE O AFAEDN SR
SNDLBIBEMEZ AT DENAMEIC SN S, 728, EC SCOEL (FFAMRERER
ZAR) BV 777 ) —=€TI v 7 77 A= RCF) OREBPAMICEL T IEEOSH
DHNA OBEZIRBL TV D, BEEIZLIT O Y TH D @ TARC (F 2002 4FICHAEIL
WHHEME OFMERBUCEE 2R Z2H o T E 2 & BLOL W OO EDS|
T Lo TND Z L afim O o, RAEVERI Y & lE H S 41 2 15 PR SRR (ROS) 13 DNA
BG4, 7o, RIEWMIRITY A S A o ERRF, rT T —BEilE
L. B AMISOREENE, 531k, BENCEE L 52 5, BIENRRIEITEOERIZE S
T5ZLIFHLENTNDDT, RIENERDOH LT THD EHGmCTE D, MORIE
(T 03 R F 7 ITREHED FH B D A TRAET D80S #lHE D FE DS AMEICITEEARRIIZ I3 B
2D DEBERZDND, BHERDEDOFENE L TN ANED A T = XAE@@H?®me
SCCEMIl S LT 5, RIS, 1953 4FIC RCF AEPE 2 BRAA L 72 KE O fiiak T < J7#& 0%
FWPIENT Z OFEN ABRERLZ SR Lz, A0, J7@13 10 £/ml DL EOEHREED RCF 12
ELBESNTOER, X< EBRLGD 30 FLUERBLTH, & 5755 ADIERIX



WG STV Greim B *VIE ORLFHR F 72 ITHRHER D E D3 ANED BB DO FAE % |
< EHNEORMME (M~ 077 =07 )77 A68) L HER{EPERE & DNA E18
FEARE ORI 2> B L TV D,

(3) FFRIREDORIE

+ ACGIH TLV-TWA : 0.2 f/cc, W AMERHEL LT (2001 : 32EF) ¥

B EARYL RCF 1L 1970 RN G E K SN TELICTET B bo~DE < FBITILEAEL,

PR IR L BRI O L & RN 9 5 7o 0121, %ﬁ@ﬁﬂzmmﬁi

VETHDL, ZnDOMHEOREINE FECon i, BlgyimngE<, [P gy

I COFMIEA53 TiEARW,

7 v h~OEMOIX TETIE, oM, MRS X O A & hEIENTER S

L2 EDRENT, IR A TV, RCF ICIES BENDITE A EDIE)

F O B BELN T2, BUEOIFIERE R & BMEIEE-oHAHE L O F AN SV T

FRT L2 LIFFHFBRENTH D, Lo LIEIEEOERIEIZE < . RCF o TR O

TEECRAENRBD BTN D, MR T, ML T2 57E)# Tl RCF (X< #& & itk

DOEALDOBHENFRD LTS,

RCF 13> SVFs X 0 HIaftEMK < GREMEREVY) . RCF IXEICW A FTEE R A X Dk

MTHLZ D, ZNLDOBEITHELVWHEZIIOATWS, ULEDZ &35, RCF
BMEIL, oD SVFs &7 AR FEOFRICNLET 2 B X B, S HIZiTE F~D%E

PEZ, 7ARA MZiEWb D EEZBND, Ledd> T, RCF O TLV-TWA (o> SVFs X

DAL, & FEBAMEOE (A2) ZFFL7Z 0.2f/cc ERET D, ﬂmf%5?~&

TZ Ly, 0.2f/ce 1T BEEZT DN ZHDN AF LOIEFED AAMED R E)

THICRET I LD EEZLND,

- ARPESMIET 2 RER L

- NIOSH: 3l 40 B§f, 1 H 10 BB T 0.5 £/om’ EEENE 2
- DFG MAK : #%7E7 L 9

UK: 1 fibre/millilitre, 5 mg/m’*

CZOMOEDOY 7T Y=k T I v T T 7 A S —ORREMIE < TR E (OEL) 13 T AR
DEIITERESND ™,

[E] 4, OEL (f/ml) T Ak
F—=AKNZ U7 0.5
F—AKNUT 0.5
o oat 0.2 - 1.0 N s




AL F— 0.5

Fow—7 1.0

7T A 0.1 URITHARX MIUEHL
KA 0.1 1t FH o S

*Z K 1.0 LOEL 25 f/ml, AF 25
—a—Y—J K 1.0

J IV — 0.1

R—F K 0.5 0.5 f/ml for RCF/MMMF
AT —F 1.0

eS| 1.0

ACGTH 0.2 AR

NTOSH 0.5 0.25 f/ml 727 > a IR
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