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Al Acceptable Intakes

ACGIH American Conference of Governmental Industrial Hygienists
ATSDR Agency for Toxic Substances & Disease Registry
BCME Bis(chloromethyl)ether

BUA Biodegradable in water Under Aerobic conditions

CAC Cancer Assessment Committee

CCRIS Chemical Carcinogenesis Research Information System
CHL Chinese Hamster Lung fibroblast cell line

CICAD Concise International Chemical Assessment Document
CHT Chemical Industry Institute of Toxicology

CNS Central Nervous System

CPDB Carcinogenicity Potency Database

CYP Cytochrome P-450

DMCC Dimethylcarbamyl Chloride

DMS Dimethyl Sulfate

DNA Deoxyribose Nucleic Acid

EC European Commission

ECHA European Chemical Agency

EFSA European Food Safety Authority

EMA European Medicines Agency

EPA Environmental Protection Agency

EU European Union

FDA Food and Drug Administration

GRAS Generally Recognized As Safe

HSDB Hazardous Substance Database

IARC International Agency for Research on Cancer

I.P. Intraperitoneal

IPCS International Programme on Chemical Safety

IRIS Integrated Risk Information System

JETOC Japan Chemical Industry Ecology-Toxicology & Information Center
LOAEL Lowest-Observed Adverse Effect Level

MTD Maximum Tolerated Dose

NA Not applicable

NC Not calculated; individual tumour type incidences not provided in WHO, 2002
NCI National Cancer Institute

NOAEL No-Observed Adverse Effect Level

NOEL No-Observed Effect Level



NSRL No Significant Risk Level

NTP National Toxicology Program

OECD Organisation for Economic Cooperation and Development
PDE Permissible Daily Exposure

RfC Reference Concentration

ROS Reactive Oxygen Species

S.C. Subcutaneous

SCCP Scientific Committee on Consumer Products

SCCS Scientific Committee on Consumer Safety

SCE Sister Chromatid Exchanges

SIDS Screening Information Dataset

TBA Tumor Bearing Animal

TDsg Chronic dose-rate in mg/kg body weight/day which would cause tumors in half of the

animals at the end of a standard lifespan for the species taking into account the frequency of
that tumor type in control animals

TDI Tolerable Daily Intake

TTC Threshold of Toxicological Concern

uDSs Unscheduled DNA Synthesis

UNEP United Nations Environmental Programme

US EPA United States Environmental Protection Agency
WHO World Health Organization
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ICH M7 T A RTA »Tl., BB ANET — 2 BPtE D2 BIFVER MM 69 2 M) e 5B i E (Al) o
BHIZOWTHRUTEY (7121 1) | RO L IITHBRXTWD, [ RFBEDPAN T — 5 55T 555
FERFER A DEH 2 A9 E LI (E AR 2 U X 2 7 iz, TICICHDO [ZHEFHIR & DB |-
] FFFBREDDVICHEHTEXETH S, BHDERITIETSPAYEIZ D0 Tid, HEDANMEDH
X ZHRNIF T SEEE DN LD LG IFEIIGF R E 7 M TE 5, &S0t [FHEHIHH%
BI TR S TS L DR IATMD Y X2 FEl T8 i/ L CRFafBRa =51 L0, B
JIPINZE L TS Z L T L,

)

Z® ICH M7 ffiE TiE, EERLLE T HEH S, ICH M7 TR S LA ks SRR B 2 5k 6 5 i
HIZBIrT 2 BRIICHRATHY . BRFHEDESORNBAME THD LEAHARINTWD —#HOLZEWE I
DONT, Al R0, R 1 BgEZEE (PDE) NRD LN TNWDL, —#HOLFWE T, TERAMR 2 RF M
TH DA REMENE RN AWE D Als 23RO DBV D £ 5EM, ICH M7 TD [BEEDHE] Th
L. FHE LI RBB AMEHEEMLD TDso 206 DEMIMETH DGR E TN D, ERFEMESHED AW
B THLZEDOHOILFWE (ICH M7 T2 7 X LIZH8E) 13, FEEBRIFEOERET 2/ U ClEE % 7575
TH0H L2, Leno T, BIMEAEITII A R R R IUE 2 Ko 5 7o DI RA] (5], PDE,
LIFER) #®iHT200088EN5, TOMOIEEY FlziX, 7=V ) IZiX, THETORMKT
IFERFERDAME L SN THD 0D, FIHFRERT — 20 bIFEERFEME TH L Z LRI
TWEHHDEEDTND,

ICHM7 CTIX 722 TIRD X ST TW5D,  /DNA LIADIZR) A EH TS EE#7217 T4 <. DNA
JIEPEIEEY) T Y, JHERIS IR IR T S 700 FEE B2 BINE F 150 J- 0 2B /F N 95 2 &5,
KPICBHINTE T B, ThAHDIEHIL, Pz 12 DNA & DEEFTORE L HEFEIEHR, FE Sz
DNA BEDLIEHILMNEHE L FIZ T D, FETSHI T B BRI S 5, T4 6 DIEE~DHH] | DS
E LT, F—=FPAFgELEE, #EEHE (NOEL : no-observed effect level) /i & & 1~ iEZELF#
(ICH Q3C (R5) &) KT, 7F7Z1 HIRg#E A (PDE : permissible daily exposure) # % /175> & 73
T&3, J

Z OffiiETIEX, ICH Q3C(R5) (1) TrmIM T RHEFEMRE A AW TEE S v/ PDE H 2 EX4 k42—
D7 T A UEFWEITK LT, AERBBTF ORI 2T 5720 0FEFNEEND, ZD XD REFWEIC
I, BE A R L2 EFHRTHEBIAERL, A FANEZS o EUIIEDRE R LT-~EDT Y LIEIC L
D RIS BT 57 =Y UREEND,

Z O TR L7z ALVESC PDEEIZH N AV AZIZEE L TWAH Z L2l L T <, MERED LS 72
ZOMDEET N FEHD, KO BOBKICERETLIHAN S D, BIZIE ICH M7 A XA
(section 7.2.2) Tld, {LEWFRFRIN 2 U A 7 FHED S FFRERENGFE SN 56, EIRIEIX 0.5%, &
KA1, —H Y720 O R HED 100 mg DA TIL 500 pg 12725 Z EICER LTV 5D,

Jitk

Al ZHEHT 57012, ZOMEOTTHOWZ I TRICIE, TRV B a—, B AMEHEEMOER
[TDso. ZFEMAMET —HX—2 (CPDB (2) 7Ha|HL7dd, XL CPDB & [Rl—dhikE fvwi-AZ
B OHBE LI b D] | £ L TREZIC, #7e AlL &2 WIZBIEEREF O 720 O+53 725 i3 & 5
e, @Y7 PDE OFHE QHZSM) NEEd, HkL B a—7Tik, —MEMA~DREE (T72bb,
i, K, ER) . BRFVECEEENE. BONAMEICEE L27 —XIZHEBT 5, ICH M7 T DNA X
I PEZE B E OB S & MR 2 WV 2R 2SR BB (Ames test) TOREEN, {LFW'E
INERIFMEME CTdh % LIRET D EREHEL LTHW BN, FOMOBEEMEREBRT — % . F#Z invivo
DT —21E, EEFHRNEZ VS ERETF 27T 2B I, (LEWRrRN 30 CTIX, 7

VZOX S AEEMEICIE, EORRE ((RREOGHE, MR, R, A A b)) 2RV 2L O LERFCRIEMIC
BrREZh, FAFAEREICE SO BB N BT IINERNLOREEN TS,
4



KRINDEE L~V E L TEOHAFECEEN Z28LHE (#]21X, US EPA, US FDA, EMA, ECHA,
WHO) Mi#ish b, BRAMORTERES (] 2 TS RIE, T A h~T 7 0 v g &)
ELCERT 2B BIE SN LA TRHE L2y, SV EErEai, )EFMERER, A iEalik, o
e, BAEFEMRBR COFEBHRICOWTILFE L <FHl L7Z2 o 72,

1. B
1.1 EREFBFE Al DFH

ICH M7 O3 4 TIIIRD X ST _XT W5, MDso B (MEEFELEFD350% & 70 S /M@ Tk V), HPA Y X
ZDREFN U2 ThSZEEAE) L EDIF o EHDIEPANET — 206, (EEYIFRERZF R E 75
T3 ERTES, 10 ToD L (T205, LJETFRY X2 L) DFEFE~DERNFEIL, HililZ
TDso 250,000 T = & TEMTE S, ZFLTIC DEHIZH O 6 S FNEEEL L TiH5, J

L7=3 5T, TDso DD OE#SMEIT,  TEMEMET) 2L L TRy, T2bBIEREOHE - K&
HifR %4 CAEAFE IC O W THE SN TV WT 7 2 LAY BEM OB RIFMIENAWE) (2615
Al ZE T DI L& 2 bve, < D56 BBANMET —41X CPDB /b AF 4L, £ DOt
DN A JEEREBRICEE T 2 G EDOFEEDOER, (CPDB TO [EHEHDER] ) . X% CPDB TSN 5#
FHENT OFEERIZIE DSV, B L72ALFEEIZ DWW T, T CICEEAE STV % TDso fEAY CPDB THFE X
NTWgGAE, ZOEZEANT Al 558 L, BET 2N AMET — X I3, TDsofEH FatH L
2oz,

A 72T — 2 5% CPDB TIIAFTET U CAFTE /124G, CPDB IR EN TV A FIEIZHESE TDy
EEHELE Q) ., HEHEODOEYOIRE, Mg, FKEOHEMMIZ. ICH Q3C & T ICH Q3D
(1. 4) "BEHLE,

1.2 FHBRDEN

CPDB WORERD WWE I3k~ TH 505, CPDB TiIEHEME, Bz 1L, HBREMW N REE S - Wi n—/4&
FEIZEDDLEEDO L ) 7R L TV D, AMiE T, RBRALKIEWSE CTh o254, Bio
HEZFEH L, ZZ2TiE. LT T 4D 120 RIgigy L=z, WWE O AR ER & ED
éo

BHERNZ T 2 B 72 0 OEWEAY 50 PLAH
FHEEBFE DN 3 B A

(Rl RO AE

kG (LERICSE 5 HAm)

G- WIS —ATE L 0

BELC, X vEEE2Rlire HOCREME RO, 2720, RBOZ oMo mBSEE > 28546, #lx
IEEEN LEBICSX 3R W xIEEbXr2n) g ERIAHABICIHZ DN WEAH LEZS
N DAL B D354, 37245 National Toxicology Programme (NTP) i ICH SIC(R2) (5) TEFEh
TRRMEICE LA ETIE, 2D OREELZ T S2< T, —HBoflITix Al OFEHIZH
i D LT Lo, BN AEHEEEOFHE CIXRSE 50, XU U0 X5 e~ AJEL Y EV R
H2EEBICAN., BlZ0E, 1AM 3G L- 1 BREGEIC 37 28 Ty 1 BRGEEHT LD
CPDB TR SN 7o HEBRE X, #E 1 HERGEARMT 2 X o MiESNT, Bio&G5HRN 24 71 A K
WOEAIX, FREORIENT/2bilz, TDso 28 10 553D 1 O@FEIFENA U A7 ICHEMIMES LD Y 27
FEfIE, MO THEETHDL I EE2EET L L. TN EICRERRT — 2 BFELRWEAIE, EditEo
BT — X OFERANTFEREE SIL) D, O LD RGAIE. ALEWFRFRN LRI BT, #EXh
B IEO T A IR T 2 R IRILA 5 2 Hivd,

1.3 MEER OE5ir DR



& HEVFEIZ 51T D YERIE O B TE MR S D fe/]s TDso 23, e b 723k B2 3B S iz, RERAERL
FET 58A . CPDB Tl TDso OFHFNESMEZ FHE L TV 523, AffiE Clif/s TDso & L W HEZRHEE
Berp Uiz, [EEZ¥HET 28] (TBA) & LTRESNTZT —XIX, CPDB 725 TDs Z#1ER7T 5
B & H, KV EREOEWENAMREEM E U GEvZREAIE. 1 SOMER (B3R L) 1
JEERANRAE L TS (B 2 XRE L O lE 72 &) 7 — % & A,

1.4 REFEE

ICHM7 @ 75T TITIRD L D IZBRXTWND, [T B THNZE LD Y R 2 513 T X T ORGFEBNZ 5 /1
HRETH U, FFRABIRED I H )TN EEE SP00, EETNEGINICIT, FFEDRGFERE T D
BN T =512 Lo T I TOEEENEGFN, THOEDEEEIZ OV TIE o — X NS o —X Tl 9
SLERD S, |

AMETIE, BRBEERETCONAFHERB N DEREERT — % 2 AT TE | BRI R R T
TN EEBZLNTHA. &I TDsoflE % 7~ L 72 % 5885 T TDso 28 Al OB HITITEIR S D729,
BHEITT R TOEGRBEIZOWTHYI THD EEZLND, 77— AL r—ATHIA BB L 72 25 Al HE
PERH Y . Bl ZIX, AL THRAZRIEN AWE OSE . FEE DGR D Al XX PDE XL E ) E Ll
720, Rl E o2 OO TN D FFE ORI T D Al ZHIFRT 2 FTREMEN H D 2%, M7 & [RIER IS A&
TSRO A EZZE Lz, 22 TIE, BENHBMFERNTHY Bl IX, WABRBZEOMKRLE LT
BB DA LT DA I IES 2 P72 W GE) . TDso ML G L W IRWIGAIL, £ O 5%
AT HOWTEBID Al ZEDT (BIZIE, PAFNAVIOANREAL LT K, B RTTV)

1.5 TDso /=L B Al DEHT
TDso 225D Al OFE IR DEY THD BlE LTICHM? D 458)

Al = TDso / 50,000 X 50 kg

REMETIT, [EEOE FPRADKELZ Bl b 50 kg EARET 5, 20X 5 IZHBHIDR2VWMEE & +h
X, 2O BRFEEOHAETIS HWONDERERNERETH S 60 kg X° 70 kg (2xt L, LREEEHDHEMN S
NHZ Ll b, ABEO—EHIIAREN 50 kg Kl CTHH Z ENWEH SN TNDA, 0K 5 REFIT,
Al DREBIZHWONAZARENEES (T7205, K HEEMEN B WIRESHTAL O EARSME) 12 X0 Bl S
nTnwasEExNn5,

2. Al EHICEET 2 REFEORET
2.1 EEDE M DEEM

ICH M7 O¥E 4 TIHRDO X HITIRRTWD,  [E ;& DEIENEE 1T 72 < 12 BEH D D5 A R0 6
B EEL TDso B2 03 5755 R TS VIZ, AFAfBERIEPAANE T — 5 & ZPEBPIFK D7
AL T L0, ZJuid, [ERIEDIE M KD 5720 DEfEE LT, B DY X 27l & DBTENE
DR E I (BIFE, ik E) ZRPNCHFET S7E0IC7rbis, |

Al FHICH L, AFARERENAMT —Z Dt k& OBEESHRF SNz, HFREOFARKETEL D
B T o E CTOERIT, ERLAMY CHRE SN D HFHEORWRREICB T, b M EREL
TV, BlxiX, p-zuea7=U  r0fs, kbHEEEOBWIEESABAITEBE TH 203, Znbo
JESIE~NE YT U Uik 2L TRB Y, EREORHERIGEOH DIERBFTHDL EEZXLND 2D,
NEVT Y B EFRE L WVEHETIEE FEBEEL T RNWEEI LN, p-7rrT =0 rOfe,
RIS ek LTI M E R DS EERR CTE 2R v o 72D T, K D W TDso & b O ATIEIR I 2 EL AR
LT AIDFEIN, B FEBELTWRNWEB X LNDIEED 2 DHOSREIL, REFORZEZE S
WALATF A XD 72, T oW R ERMF ORI 25 CTH 5,

2.2 AFEIHEBBI L DIREME



ICH M7 O 4 TIIRD X ISR RNTN D, [IEEYIFRAIFFERRE S, #E)2 EEY X2 L~ T
»HS 10° F/H0, MHIREE#R (WHO, International Programme on Chemical Safety [IPCS] Cancer Risk
Assessment Programme) /70 & D[EFHERHTIZ 7881 X i1 7 FEB IS N L TEHELEE D H KD 5 = L ATE S, —M
12, Bl L DMREN & L T/ S S MEIZR T DOFELFHINZ ST X7 7 — 5 KT G I TETN T s
LERDH S, |

AMETIE, AT sl EORREMIZOWTHI L T\ (ERLE EOREMIZ OV T, @
TSR A2 b D THV BRRD Y AT LV EFNDZ ENMBEMRLTND) , 72720, ICH M7 OBEE
FiEE LT, £ O—BMZRET 5720, BEIX Al ZH T 5 E205EE U THEER TDs 2>
S OEMIMEE AT, BB AT FHl T EO DT NRE I L0 HELEREMICENE T HARH
HEBBEENTODEN BIAIFFERORERIEOME) | BEFIMFLZHEOKERLE LTWDIHE. £
DZETIBH IO TS,

3. N (BME) {ERIBEFF R U PDE DREH

ICHM7 TIE 722 TRD X S ITBRTWD,  /DNA LISADIER) & LTS L5721 T4 <, DNA
JRIEPEIEEY) T, HHERIS IR IERIE T S0 FEEZHI 2 BIE F 150 d 5 2B /F 03795 = & 75,
KRFBICRHI N TE TS, ERHDIEHIL, Flz2I1L DNA & DEERFT O E L AEZIEHC, FES e
DNA BEDLIFEHI M2 K12 D, FiE S TS FREMER D S, =76 DIEE~DHH L DX I
E LT, T—FPAF gL 5, HEEMAE (NOEL:no-observed effect level ) 2/l E & 7~ FELF#
(ICHQ3C (R5) M) K&, FFZF1 HIR#EH (PDE:permissible daily exposure) # & /4175 = L5 T
&5, J

in vitro &2 OV in vivo TOZERJFMEIZ 3T L CRIENTRER STV 5 DNA oMb FmE of & LT, =T/
AR ANVK BN S D (6, 7) o BENHELSH TS LD REEITERIMECTIER <. RS
Z V7= PDE O TR #EY TH 5,

Zo TR B, BEEHRICHT 2B O HEKRICE ST, [KAETIEE b & OBEMENRZ
WERBST 2 L ORBAME 2.1T) 123 L CET bR RMNZRGHE T, @&z b,
A R~NEZ 0 EUMGER, MIEO X 9 BRI A~E YT Y LIEEAFER L, HV CRIECIIE £ 5%
THAEME BIzE, 7=V o0 eaEm )
TN EEMT DA, BRFVEEZ R TRELAI R E L BRIFMENMERAETFORTH T L B
TRTREERIFN 2N L (HZIET7 =V ) R0, invivo BIsEME (DNA AR £) L IEEETEH
I DIV ERNL BN I ZFRRE S 2 N2 e R E D B,
ST ORFLCRIE N B U TS ((Fo ORI E S/ &) Zd5 L, B CRBAMEE AT
AL L, EERGOBEN AR & U3z A U SRV ERE T, & h~0BRE & 13
HERZ2WEEZ NS BlAIX, Bk~ Tn)
P LB E 2 U TR 2 08, ITEMER RS N B I fFE T 5720, (R ETITAEREED/E
C2RVMbZmE (B 2 1 3mmek#ER &)

BUEVERRST D & 53D AWE DA IREE &% PDE OF5EIZ X W st L7-, PDE O {EIZ >\ TIE ICH
Q3C(R5) (1) XFICHQ3D (4) THEH LML TWS,

4. B8 (BIIIRE) FOREICES S FRIREM

ICH M7 @ 75 HHIZFEHEH L CWD X, [BACHEIEH (PI2IL, Tl 7 rre RFedl) ICHIE
T3 Y~ DIRFE LD 6D TR Z D BFE LV E DT RIREDZREZ IE5E TEEE8PH5, )
Bl ZIE, BAVLT AT E BIIROKRG TEREIADE TIIRn=d, Al EoREMIZENAL O R
RA v MTHASW TS, Health Canada (8) . WHO IPCS (9) R OCK[EBREL(R#ET (EPA)  (10) XA
FE50kg Dt MMIXF LT, 0.2 mglkg/day & %\ i 10 mg/day % #% OG- ORE E L CTHELEL T\ 5,
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Acceptable Intakes (Als) or Permissible Daily Exposures (PDES)

Compound CAS# Chemical Al or PDE Comment
Structure (ug/day)
Linear extrapolation from TDso
Acrylonitrile 107-13-1 _N 6 TDso linear
HoCo extrapolation
Benzyl chloride 100-44-7 41 TDso linear
©/\C' extrapolation
Bis(chloromethyl)ether | 542-88-1 PN 0.004 TDso linear
¢~ o Cl extrapolation
1-Chloro-4- 100-00-5 NO, | 117 TDso linear
nitrobenzene /©/ extrapolation
cl
p-Cresidine 120-71-8 HC. 45 TDso linear
extrapolation
NH,
CH,
1,2-Dibromoethane 106-93-4 | g, 2 TDso linear
B extrapolation
Dimethylcarbamyl 79-44-7 O 0.6 (inhalation)* | TDso linear
chloride C|)J\N/CH3 5 (all other extrapolation
CHy routes)
Epichlorohydrin 106-89-8 0 3 TDso linear
Cl
~ extrapolation
Ethyl bromide 74-96-4 HyC__Br 32 TDso linear
extrapolation
Ethyl chloride 75-00-3 HaC._Cl 1,810 TDso linear
extrapolation
Glycidol 556-52-5 0 4 TDso linear
HO_~ extrapolation
Hydrazine 302-01-2 H,N—-NH;, 0.2 (inhalation)* | TDso linear
39 (all other extrapolation
routes)
Methyl Chloride 74-87-3 H3C~Cl 1,361 TDso linear
extrapolation
Styrene 100-42-5 154 TDso linear

i

extrapolation




Threshold-based PDE

Aniline 62-53-3 NH; 720 PDE based on
Aniline HCI 142-04-1 ©/ threshold mode of
action
(hemosiderosis)
Endogenous and/or Environmental Exposure
Acetaldehyde 75-07-0 O 2,000 (oral)* Oral PDE is based
HJ\CH3 185 (all other on average food
routes) intake; all other
routes based on
TDso linear
extrapolation from
an inhalation study
Formaldehyde 50-00-0 0 8,000 or 215 Inhalation route
HJ\H ppb, whichever | based on TDso
is lower linear extrapolation
(inhalation)* or local irritation;
10,000 (all other all other routes
routes) based on average
food intake
Hydrogen peroxide 7722-84-1 | HO-OH 68,000 or 0.5%, | 68 mg/day is 1% of
whichever is estimated
lower endogenous
production
Vinyl acetate 108-05-4 O 2,000 (oral)* Oral PDE is based
H C)Lo"“f 758 (all other on average food
3 CH-»
routes) intake for
acetaldehyde: all
other routes based
on TDsp linear
extrapolation from
an inhalation study
Other Cases
p-Chloroaniline 106-47-8 NH: | 34 Al based on liver
p-Chloroaniline HCI | 20265-96-7 /© tumors for which
Cl mutagenic mode of
action cannot be
ruled out
Dimethyl Sulfate 77-78-1 1.5 Carcinogenicity

Y]
HiaC._ 5. _CH
3 0 0 3

data available, but
inadequate to
derive Al. Default
to TTC

* Route specific limit
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7 rT7T/ATE R (CAS# 75-07-0)

b b ~OBREED A REME:

TERNTATE RiZ=& ) =V RORAKEHOREH, W ITTHEENOMEIZ L > Te FOENTHE
HINCTERR SN D, & ME, EIZ&M, Ta— okl 2 3anfl S 5IChT07RR bEEEMIC
0T E RN AT FITRESIND (1, 2) o MK, PR, ROWERTORNRERMET £ 707 e ROH|
VL, T—7T 4 7 77 MNTHRWE DR E#EE’P@W\R&&%E’JK%&M\ 3.4 ., EnTH, —
ONRERPEIMF 7' 707 B FREE 22+ 1. 1umol/L (3) X7 & N7 /ATt K7 U7 Z % 0.95L/min
(5) IZHSWT, 1 HICWRMIZEASND 7 7T & R 360 mg/day & FtH iz, &K 48
mglday DT T LT e FEREIL, 7T — L SEBOBRICE b0 THS (6) . NEMET E k
TAT e RBEROBEETIEN/AY A7, 7T 7T RiKkFERSE 2 (ALDH2) #Eis 1458 %
Fob MZBWTHEIZEW (7) o B (T a— LEERREWRELE LTT® F T LT RIS L
TebDaR<) O OIMAMEREEIX, AV AEMOFETH 2 mglday, KO EAL 95 X—& & A LT
8 mg/day &H#EESN Tz (8) . FAO/WHO & IRINMEIZE S5 (JECFA) 13 &MIRINY) OIS %
K[E T 9.7 mg/day } OBKIN T 11 mg/day EHEE LTV A28, ZOHEEEIL, FWE S LTCT® 7L
RBPWMENTWAHEMEBRL TV DHEFICRESNTND (9 . BRORMLZ2ZES (FSC)
X, HEEEEREZ KON T 9.6 mg, K OCKET 19.2 mg/day EHEEL TS (10) . 7 RTLTE RiZE
ROBERICHEH S5,

ERREN EEEE

T N7 AT e ROBREMEIL, T CIC HAROL W ERHMIT SoESE (11) K OMoiFses (1, 5.

12-18) Ik VIS TW5D, T F 7T E RiZ Ames iR TRt Tdh - 722, WFLEMIIC BN T
ERXYLF T T2 RARYI ARV T A7 25 —F (HPRT) B FREOZERER (BAIREIC

Lo THER SN HERERZETe) OBEMEFER L (13) . 7 M7 AT b R COHE L -
IZFBW T DNAFHIMA KL TN DNA « &% R 7 ERAIARFRD Hiv (14, 16) | fEFHHORFT L NT La—iv
IKAHEE O MM o DNA FIIERSHEIE Sz (B) . 78 R7 AT b RIZEICKIELREED R
FHETLH, 7' N7 AT E RIT invitro THREAEEFE K ONMIZHERL, vV A Y 74—~ L5178Y
TK+-RBRTHECH-72 (13) . 7T AT E RIZT7 v hEROB~ T AOEHT/IMEIOEMEFH R LT
an .

B0 AAE
T RT7 LT FIZIARCICE 2RNAME DS T V—T2BTHY . [T a— LB OEEIZHE S

TERTATE R ZZ7A—71 Tk MIHT2HBAMERDHD) Lad, TERNT AT RiET v
FRONIDAZ— TR ABRERIZTEDAMEZ R LT (1)

EhCETENTATE RIZTva—LoE2REWTHY . SHREEMIHED 7V a2 — VT
BEob ME (Bl z0E, D, WHEEmE, S [CRBWTHx Y A7 o BRSNS D (19, 20)
FEXF Y A7 137 v a— VB EDZ WS TR, A NadIZEENSGTE N7 AT e RB3EE L
TWAHAREMEDN RENTWD (19) ., /2. TE FT7 AT REFBEDOEWT L a— LAk 2 E
L CIX, RAE EEE R ORIERE OB RN EmWVMHAI N RS (21) o 612, AFARERETT
— X5, ALDHIZ L D7 & R 70T b RS EER~O 3N AR+55 708 B TIE T L o — VS EE O FEIE
YA N ERTEZ EARENRTWD, FRT, B\inTEARBALDH2*1/*21%, RO S\ e F21T T
<. WERKEZTHE MBWTS, Ta—/ LEEEE OMWNERE RN H S (1. 7. 19) . A ZOHTr
K ORI 2 78— FRBRClX, ALDHK R 53 bRl ) & 41 70 K E R N 30 C o B 7 BB L 2R 5 SRS
&Uﬂﬁ@f@)x7iﬂ#m®%M5b %#éﬁ%iw%bfwé ALDH K L7l D 2\
LS CE N %W&%@%#étb IBITAHTE RN TAT e RIREICEE L -BESEEE O U X 7 #ahn
%ﬁéi%f Z ) L7zMREEIC - T, SRRSO & P G L7V R BRI AL H R
EMébLXNVCi% XTIy (22)
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F oI BT, AR ANERER D RN AAET —Z _X—A (CPDB) TAFTE% (23) ., kb
7R FRBR L, WistarZ »~ & (24) & FWC. 0. 750, 1500, 1%3000/1000 ppm (11% H#ICEwMD7-
WIgE) T, LAGIM., M5H., H&E28» AMOEE W AR CHEME S 7=, CPDBIZFEH STV 5H &
el #EZ > FTO, 708, 142% V147 mglkg. #tZ » TO, 101, 202 U209 mg/kg T >7-, mH=
FECIIHET » b D50% K OMEZ ~ b D4A2%H367:H H £ TIZHT L, 1021 H £ Tloa&pfnse Lz, ik
TR, BEZ > b CREREL/4901 115%)%;1/52% oh A E10/5301 ., = A EA5/49%1) KOMET v ~ (Fh
Z10/50, 0/48, 5/53% TNT7/5361) |2\ THAGALOIEE:, T 70 b &R BRI DR AERD NG
DBz, iﬁﬁifﬁﬂﬁﬁmtﬁﬁﬂ% BBV, FBAERITZENZENMET ~ FT0/M49, 16/52, 31/53 )% 1*21/49
B, M7 >~ TO/B0, 6/48, 26/53}% UR21/53%1 Th -7, T HDT —XIZHKSW T, CPDBIZEIT 5 TDso
fElE, I HIEEZEO B ORI L O CTH 21T »~ - o B2k L T185 mglkg & HEE S v7z,

Sprague Dawley 7 v & HWT, 7t 7 LT b RESUKE S L TROFEN AMRER (25) %I N7,
ZORERTIE, 0, 50, 250, 500, 1500 KX 2500mg/L D7 & h 7T b Ragieflokz 1REYS 7= 50 [T
DZ v M 1045 %2, &&EOT v S 16LEE T T2 £ TR A fil T 7=, BEIXZhETnIET »
FTO. 5. 25, 49, 147 J () 246 mglkg/day, #fiZ ~ ~TO, 5. 27, 53, 155 J2 U 260 mg/kg/day (ZAA 2% 3
5o BE. U oo EROVEIMSE, FLIRIED K OSEEERIEO BRI, BET v o &b 1EETxf
Bﬁﬁié:ttl\fﬁi b\:c‘:i) SR SivTo, BERREML & R D AR ﬁ‘fcﬁzb“@ M R ONEARAE . ST
ITEMEEOEINTRO bivienrolz, ZORERIT., 78 h 7 AT b RBEKIZ L DEEILITHES A
‘fi%:/%ﬁ”T riﬁ‘izibé EERBL TS, LLARAS, B0 HERGEERI R &)%hﬁmoﬁ
ZENS, ZORBRMLHME R AE SIS T I L iIxTE RV E WY IR E N7 (5, 12, 19)
L‘;’f‘?&%ﬂﬂb\t%'@nﬂﬂﬁfi 2 O HEKIEET VERWTRENSAMEDHEE S, EHEDLIT, E&
Y 27 FEND, —RERTIZTE T AT RADRBELAZRTIE5 2 &ﬁ\ﬂé%f%é EAURE
nNaifEimliztbon, BRBETLZT7E RN AT E REE LTI EIXZTERVWERD (21) ., 20
ET T, FFEDBAELIZDOWTET V2 ERT D13 R 123+ 5 ’Ciﬁb\k%x%mtt

TRTOEBAEIDCONWTEPAMEDRFR SN, 7E T AT FORAKRGIZL D TDs IFEHE S
iRl
Acetaldehyde — Details of carcinogenicity studies
Study Animals/ | Duration/ | Controls | Doses Most sensitive | TDso
dose Exposure tumor (mg/kg/d)
group site/sex
Ref. 24 55/sex/ 28 months, | 55 3: Nasal 1852
group Inhalation M: 70.8; 142; | /Adenocarcino
Wistar rat 147. ma / Male
F:101; 202;
209
mg/kg/day
Ref. 25 | 50/sex/ | 24 months, | 50 5: Not identifiable | NCP
group drinking M: 5; 25; 49;
Sprague | water 147; 246.
Dawley F:5; 27; 53;
rat 155; 260
mg/kg/day
Ref. 26 30/sex/ 52 weeks, |30 1: Larynx / Mixed | 461
group Inhalation M: 344. tumor type /
Syrian F: 391 Male
golden mg/kg/d
hamster
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Studies listed are in Cancer Potency Database (CPDB) (Ref. 24)

NC = not calculated;

2TDso taken from the CPDB, carcinogenicity study selected for Al derivation

®The TDso Was not calculated due to lack of dose-response and sufficient statistical power; the study is not presented in the
CPDB

FE D5 A DYE ST

T RTAT e NIXEARREFHTH Y, BB RS, B Z iDNAi/E'%’?D/}’ RIB L EOT R W
BREKISET D, 7 M7 AT E R, MEz2 AWV EEN IR R AE BRI CI LR 2 RS 7
o7 b DO, invitro & TNin vivo CDNAK TUDNA » # 2 8 7 AT IMAD K &4, £ 72 sLE I 2 v
%in vitro HPRTZA BFMRBR OFE RS BGIETH o722 L5 DNARJSME (ZBRJFME) OFFS R Sz,
FORISEMEIC 0 5, 78 T VT b ROEEEME KOS A BIE$ % IERTE &5 D
RELSERD HiLD (14) o 1~1000 pUMODIREEIZI 1T 57 & T T & REERYEM A D H &S I3H
BERATHEINTEBY, 7 T ATE ROTINC X > THRE I - NIRPER I & S RPEA IR o
KBINAREE 72> TN D, ZHHLDOEEIX, 7R MT AT REAIHERFDOT Va2 — VEHIREHE
HRTZICHE LI-MER R 72 70T e RIREECHEYS 5 (27, 28) . SMAMERIIMARIX, ERSURE 28
ZHMIMEORNRM NNy 7 75 5 RREA ERIDRRETH -7,

TIVT b RiKFERESE (ALDH) X, 7 R 77 b RERaIcifs: L. JERIE A B0 BMRICE S L
TW5b, ALDHIZ, KEZHOMEL (B IX, I, HbE. Bk, S b W ER. i) oI b= KU
TROYA B ATHEBAL, T M7 AT N2RH L THEEE 71 b 1AE2ERT S (29) . 7u b
U L O HIEpHME T2 Z &3 H 0 . TS &V IR RN & | %h b AN TR P YN
Sl N5, MEEAOEZMNIX, ALDHXEEBYET L CTRENT, BIIE, WAKORO (FhH])
WREE 1% MDW@@#KELK?WXTi??F?WTEFﬁ%%@mEWE%&Uﬁﬁwﬁﬂ 16 5
DM, ALDH2IEMED @\~ 7 2 TIEESH Sy (30) o RIS, 74T b ik FEEER B (5%
1FALDHIEMEDSK110%1Z ﬁ?bfwéﬁ*‘ﬁ¥ﬂMDWﬂﬂW)%ﬁ?é?wzww¢ﬂ%1 X, R
72 B FRALDH2*1/2*1 4 35 F L _TT & F 75 b RHEODNAMIENRZ K 3B b
(31) | FZoBEETHARLEELHEET 5 M T, BESEHEO Y A7 BE (19) .

WAFENANMET —Z B ORA T = XLRH T — 206, T N7 AT ROFENRALY A7 1L, HElEA T
BRTHY, ETEMENICIRESIND AREMENRSH D Z EDRB I D, WARNAERBRICKIT 5 &
JE L, ZAEMEOEEREE L 720 HFD E VIR E —T 25, FAERE 5| X Z 33 LWl &R O»
%mﬂ@%%r CHEET AWM ABORIZED b (5, 14) FIFE DD 72 W MEH R TIE, KE O/ T
ALDHIZ X »TT7E N7 LF b RRfRFESINAZ LT  JEENFR SIS WAREERH D, L,
ﬁhﬁﬁ%ﬁéﬂﬁ%%&%%%i@%%@%f%5i9@@%? HITIANFEZ TR0,

Bl _E OFRBEECAR S I REE

T NTAT R RiX, FEERCHBIANCE T 5 KE FDA @ Tl :ﬁéé: HIpENTWS]  (GRAS)
UANMIHE#EH SN TS - 21 CFR 18260 (32) ., HAOEMEZEEZEERIL, 7T N T AT E RBFWE
LT SN HEAICIT e Eolgaidin < . FERUSHED R :%é WA S 4L, BREIIC COz i
@é:&ﬂ%\%%ﬂ&LT@VNWHEE%%%I%Ei@PE%Eéﬂé&waé(m)o
JECFA DFAfilx, FHELE L THH SN E, BUEOEBR L~V TIELZeM EORREITR W Efim L
7= ) ,

Wi EHRIE TG Y E D B A O RIREE DO A & v A L~ULICET 5 ZE B4 (Committee on Emergency
and Continuous Exposure Guidance Levels for Selected Submarine Contaminants)  (33) (. 3.6 mg/m3|ZFH4 3"
% 2 ppm ORKGERIRIED T A 2 A L~y (CEGL) ZH#ERL T\, ZiiE, 3.6 mg/méx288mé (1 H
24 I5ff#] — ICH Q3C Dt iE) =104 mg/day DIEFE & 72 %,

KEBRER#ET (EPA) 137 FTATE ROENAMEOBEZHBEF L TELT, BE 5 pgm3 D7 & k
THATE RiE. 7y FOWAFED MR OEMIMEIZIEDNT, 105 OFIAEERS ALY A7 ITFHY
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THETFHILTND (34) , 24 BERIEE ClX, 24T S pg/md x 28.8 mé = 144 pg/day & 725, EPA IR
FREEIZ E D U A7 ZRE L Tnauy,

BROBBOHE 1 HIg@EE (PDE)
PDE i H D 7= 8 D EREREIR DO AR AL

BO#FLEZOT 2 N T AT b ROBBAMEICET 2 IR EEOFEO BEA ST, KOS EIEh
Bl EDNRNy 7 770 FEBEOSSZEB L, BRMNDLDOT® M7 LT v FOHEE I ER2
mg/day(Z HSUW R O FRAUC OV T, 2mglday &V 9 PDERFE S D (8)

PDE (#0) =2 mg/day

DT X TORBITKT 2FAERE (A
Al B H D 72 8 O BRERIR O AR HL

DT R TOREKEIZH LT, Woutersen & (24) 12157 hTOWMARBREZHWNCAIZEH L, =D
RERCITHEYS - &MER] 55 ICafEH L, AlE (726 28 » AR &5 L7z, Al ZEHT 20Dk
W72 B 2 R T 5 720D ICH M7 OHELEIZRE - T, T el T 7eillR & A7 S b, AR A
T =2 R ORA B = X LREFOT — 26, KR O BEAE 229 AR 2 5] & & 2 9793 LWl
ORI S EE T 2 W AEOARICEIRIENRED b=, 7T T /VT B RO AV BEARER
NORMIRFMEICEE L TWD Z &R EN D,

Al DEH

AJE Al = TD50/50000 % 50 kg

AEJE Al =185 mg/kg/day/50000 x 50 kg

A Al (20T X TOREK) =185 ug/day
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77 Vu=hrVU L (CAS#107-13-1)

b b~ DIREEO AT
— AR DBRFRIZEE T 2 AT AR T —Z 130y,

BRIFMBEEE
77 Uu=hKYEinvitro TERFME LK OBIREERSH U | invivo TIRIBERICEETH 5,

AR ERERET (WHO) @ Concise International Chemical Assessment Document (CICAD. 1) %, 727 U=
UL OFEMZR Y 2R 7 F AR L T D, ZOFMESCEICE T, BEREIET 2V e= U ARE
EEMER 2R TTOOEERAT v 7 THY . DNAKIGHREIE LT T/ oF Lo gy R
FBRLTWDHERLTWD, xR E AW EamE R OFEM 23 I 5 Sk E & bloRShTEH
D (1) . ZZTIEEERROAEED D,

727 Una= kU I TR W TERFMEZRT

I 2 AV D 1R 2R R (Ames) & LT, Salmonella typhimurium TA 1535 % O'TA 100% fV /=
v R AT AL A —SUFAE T DOHOFRER, e OHEEDE. colithZz W 7o RENEME LRI T Ok
SOTFIE F CHEMENDH VY | E-SOIEEET TIEROND 7 —ATOE MY U RNFEERE N~ 2 Y 7 +
— i

BAKIZE VIRESNTZT v b OMHRTA A

in vivoli (s MERRER TR SUTMRR DT DAV, AFIRIC I 2 DNARE S PRI 2 8is 13 —H L Ttk
THDHN, WTIEFELIZHRPELN TV D,

R ANE
IARC IZXED ., 727 Un=RYMETN—T 2B OENAWE., BZHL b MIRHTERBAENRS D &
S TWD (2)

T77IVa= M) ET TV AKRT v MZBW TSI BN AWE TH Y . 7 v b TIINS s
T b, CPDB (3) ([ZHIHENRANAFEMRBRIZ4RBRS 0 . Z OISR 0 akER 3 35RO 523 STk
1 TEHEINTWD, Zhb 7R BRO Y S 1RBROANBEMEZ > 722, ZoRERIT 1 HEO OB O
Bmatchor= (),

RERT A UNEETHY . HHEER TDsoE THo7-2 SIS F, o Al OFE 21X CPDB 25| H
Nz 207 7 Vr=rJ O NCINTPRE (5) Zi&IR L7z, Z0 2FEMORBETIE, MHEZ ~ b
W3HEDOT 7 Vu= Y LEEHIROES Lz, ~—2 —R X ORI E ICH R B 7 5 O BN A
BT,

Dow Chemical ®#4 & LT CPDB 25| fH &17- Quast & (6) @ 1980 FEDBRICIH N T, T bIEZMED S
VN TDso 1, HEZ » O RAMAE (5.31 mg/kg/day) ThH D, LU, ZORBRIZEDOEZFEMANE
Hah @) . ‘A%iﬁfkméﬂtmii(Pm3uﬁﬁéﬂt%i&@;#OﬁOQ%ﬂW)i 35,
100 % TF 300 ppm DOERAKHIREEN G (RE K OFERHIZEE 8 b A7 SR E O T THIIE L T mg/kg/day @
HAEZREL TS, 20D OBIED B D ERMIAIEIC K95 TDso (3#E 20.2 mg/kg/day, Hf 20.8
mg/kg/day T Y, —J7, CPDB THH S 7-fliX 6.36 } O 5.31 mg/kglday T -7z, (FIT/RTED .
AT EEF IS 6 L C Quast (7) MR L7 HEN ORI L7 TDsofEIE, A UARIZISW\ T CPDB TR
NIEX Y Ehotz, ) FHEARER (CNS) OIEBEATZHINTHDEA (7) . FRICFT L Ik bIK
ZMEDEN TDso 1 IR B I Th - 72,

3FEIED T v MIKREROFEMRMEIZER WS E X S, R RKORER 8) T 5 >O7 7 u=kYL#EE
FEOENNASRE 100 PT, 5 HREIM S 200 )E T > 7-72%, 6. 12, 18, 24 7 H1%IZ 1 7 20 DL & Hfe L CE%
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L7z, WHO (1) XO'USEPA (9) ([2& 57 —#ME T, 2Rz GbE T —#I1THo JEGH AR
R LTS, Ledio T, i SESRARIL, 28We 248MEE LIChaIlBlEsnsThAH
O I & /A L TV D0 h Livewy, 2 3R (100 11) TiE, B P22 bR OISR 2358
DN, 2HEOHTHY | ERIOGOREHITHRE STy (1) .

Tr7)a= R VIR ARK THERB I TS, LHBICOXMERER S0CA 24/ 77 Ve =k U LIz
BELI-L 2 A, MEENZEISNT 12) . 72770, ZORBRTII2HEL G2 LT\, flo
e NGBR T O MRS N BIER S =23, 1R 72 0 OB ECOREBHMIIC AR RN H 50, 1L ETH -T2,

Acrylonitrile — Details of carcinogenicity studies

Study | Animals/ Duration/ | Controls | Doses Most TDso
dose group Exposure sensitive (mg/kg/d)
tumor
site/type/sex
50 B6C3F1 2 years 50 3:1.79; 7.14; | Forestomach | 6.77°
Mice (F) Gavage 14.3 mg/kg/d
Ref.5% 50 B6C3FL |2 years 50 3:1.79; 7.14; | Forestomach | 5.92°
Mice (M) Gavage 14.3 mg/kg/d
~50 SD 2 years ~80 3: Astrocytoma | 5.31Y
Spartan rats Drinking 2.00; 5.69; (20.8)
Ref.6 | (F) water 15.4 mg/kg/d
~50 SD 2 years ~80 3: Stomach, 6.367
Spartan rats Drinking 1.75; 4.98; non- (9.0)
(M) water 14.9 mg/kg/d | glandular
~50 female SD | 2 years ~80 3: Stomach, 19.4
Ref 7 Spartan rats Drinking 4.4;10.8;25 | non-
(report water mg/kg/d glandular
of Ref. | ~50 SD male 2 years ~80 3: Stomach, 9.0
6) Spartan rats Drinking 3.4; 8.5; non-
water 21.3 mg/kg/d | glandular
100 male rats | ~2 years ~200 5: Brain (22.9)¢
Ref. 8¢ Drinking 0.1-8.4 astrocytoma
water mg/kg/d
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Study Animals/ Duration/ | Controls | Doses Most TDso
dose group Exposure sensitive (mg/kg/d)
tumor
site/type/sex
100 female rats | ~2 years ~200 5: Brain (23.5)°
Drinking 0.1-10.9 astrocytoma
water mg/kg/d
100/sex 19-22 mo ~98 2: Stomach, NC
Ref. 11° Rats Drinking ~0.09; 7.98 Zymbal’s
' water mg/kg/d gland, brain,
spinal cord
50/sex 18 mo No 2: Brain, NCP
e | Rats Drinking 14; 70 Zymbal’s
Ref. 10 water mg/kg/d gland,
forestomach
20 2 years No 3: Zymbal’s 30.1
Ref. 13 | male CDrats | Drinking 1,5;25 gland
water mg/kg/d
40/sex 1 year 75/sex 1 Neg in both | NA
Ref. 4 SD rats 3d/wk 1.07 mg/kg/d | sexes
Gavage
100/sex 2 years ~100 2: Brain 32.4
Ref 12 SD Spartan rat | 6 h/d,; M:2.27;9.1 | Astrocytoma
' 5d/wk F:3.24;13.0 | Male
Inhalation mg/kg/d
30/sex 1 year 30 4: Brain glioma | 19.1
SD rats 5d/wk M: 0.19; 0.38; | Male
Inhalation 0.76; 1.52
Ref. 4 F:
0.27;0.54;1.0;
2.17
mg/kg/d
54 female SD | 2 years 60 1: Brain glioma | (132)f
Ref. 4 rats 5d/wk 11.1 mg/kg/d
Inhalation

Studies listed are in CPDB (Ref. 3) unless otherwise noted.
The TDsp values represent the TDso from the most sensitive tumor site.

TDsp values in parentheses are considered less reliable as explained in footnotes.
aCarcinogenicity study selected for Al calculation; in CPDB.

®NC= Not calculated as individual tumor type incidences not provided in WHO (Ref. 1).
“TDso calculated based on astrocytoma incidence implied as most significant site by WHO (Ref. 1).

Serial sampling reduced number of animals exposed for 2 years, so tumor incidences may be underestimates.

4Taken from the CPDB.

for astrocytomas and stomach tumors in Spartan rats (20.8 and 9.0) are higher than those in the CPDB.
NA= Not applicable.
¢Not in CPDB. Summarized in Refs. 1 and 9.

f Single dose-level study.

FE DS A DVE RIS
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RN AMEDOVERBEF ISR CTE T2y, DNA FHEAEEAOE GRS ETCE 2y (1) . BiEEEIC
Mz, CNS Hi%‘?i)i7 v N DOEEON AR CA LI, AIEERITI~ Y A THE bSO R E
LA oY

ﬁ%@%m%ﬁ®ﬂﬁ&0%ﬁ%%ofﬁb\@mtﬁ)@?ybfﬁ%ﬂk:ﬂE®ﬁ%k\M®
PRAE K OVEPEVEZAL 2 £ 5 TR OV T e A UIE & 0 SR 72 BEE 2 454 L Qv D, EiRE T
RO SNT T > WEICEK T a1 EE (BERGBAL~OIER) 1%, BEEO 2 VMERE Tl e h~
OIRFE L ITBE LR WAREMENH D (14) , 727 Vo= kY ik, B DA 8N AWE Tlik
W, BIFE R OEO L D ICEERE SN MR 2, EEIL CNSIcA LTz, RIEEEILT v MM
77 U=~ U NEHUKE G KO~ U AR ERE O RE LTERICRO bivle, L > T, ¥ U AH]
BIEZICE SN TT 7V e= ) vo Al Z# 5 H Lz,

il kDR EMESCAR S REME

US EPA (9) 1Z. 7 v FOFUKRERIZEIT B ZIgaslERE ORI SX 10 5D 1 DY A7 L
vmﬁﬁéﬁuxm~7777&w%Qmmwmmwﬁvﬁm@fm%QGWAk%mbto_®ﬁ

KIREEMEIZ50kg Dt FD 1 HETH 547 1 pg/day 125 LU,

HEERE (Al

Al % B3 % 72 OFREREIR O R HL

W ANFRER DA% O3B (RGN GROEOK) bFIHTE S, WO TEH CNS OISR A 5L,
77 Vna= kU TORE CIREZIECOICIN S CEME SR ORI+ 5720 (1)
BAOWA AVIIAELE 2 S, Al ZRET 25 72085 b 72 28 A FEMERER 2 38R 4 5 BI%, US
EPA (9) 77 Vu=hKIU VOBKBEMOBEHIZAN-Z2TORAFEERBZEE L, 727
1= kU LM~ ARG OS5 L CHEI L7 TDso (2 HE-S& . Al OB HIZ NCIUNTP 3B (5)
ZIEIR LTz, ) TDso Zn $IEG I~ 7 AORTHER TH Y . TDsoff (X 5.92 mg/kglday 72 -7, F7
HED2IETER LI, ZZTIXAIOREMIC TDso 2> b DEMIMEZHEHA L, £72. b irdt
BHEOENNC LV HREMEN RS 2 LR TPHRIND, LEN- T, BEMRERL AR ONT
PUFIZEH L7z AllX, USEPA (9) ICXEDEUKMNBEH LIZHD LD T NITE,

Al DFEH

A Al = TDs0/50,000 x 50 kg

AEJE Al =5.92 (mg/kg/day)/50,000 x 50 kg
AJE Al =5.9 pg/day (6 pg/day)
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7=V (CAS#62-53-3) RON\7T =1 i (CAS# 142-04-1)

b b ~OBREED A REME:

T=UE @O/ (FRbh, hvEral B B, K) THRICFET D5, BEO X
DR RAEPIT T RREEICH D,

BRIFM/BEEE
7 =V %, Salmonella % FV /=18 If22 k28 Bk %’ﬁ (Ames) TERFMZ RISV, 7=V 0%, %
073»0) invitro & invivo B3 nﬁ%bxﬁﬁr TH BIEmEERNAME CTH D LV ) T E TORLHK

LRV ARMEICEEND,

7 =V 0%, SOMFELE T XIFIELELE T @ Salmonella [ X% E.coli WP2 uvrA OFEHER) 72 5 FERRIZEB VT,
ERIFMEZ I 20y (1, 2, 3, 4,5, 6, 7, 8,

T =0 0%, S (FAE FROEFE T L5178Y fMiffuz b~ AU 7 3 —= tk iR T, 0.5~21
mM O X 9 7efied TElREE TRt EZ R L= (9, 10, 11) .

Qe R B H R TIE, SO FAE T D WIIFEE F TONL AL —Hafk T, B 21355 5~30 mM DI
FAICERE T, MREERA LN DREICE N T, BONOBREORESCHEMRPELNTND
(1, 12, 13, 14, 15) ,

in vivo TI%, 380 mg/kg % 2 HEIIEREN (ip.) 5 L2 OME CBA~ 7 ADEHE T, Yetaik R I3
MU7Zeno7= (16) 23, 500 mg/kg Z#E PVR 7 > M~ O $E 5 U7e 18 REE & IS YR L 23 3 Iz
WLz Z EndgEshi (17) .

BOHDVITEENE S L~ 288 (18, 19, 20, 21) X°7 v MEH (17, 22) 2B\ T, %<
ﬁ%@d&%%ri%@f%ohﬁ\&&h&@%@iﬁ%bf\ﬂ3mmM@%LE5mﬁi
BWTH LIz, 500, 1000 K O~ 2000 ppm @ 90 H [FHEEHE G2 L 0 | #ERED B6C3FL ~ &7 A O RA L

IZCBW /MO EZ AT &8 (23)

in vivo Ti, 61~420 mg/kg 7 =V > ZH[A] ip 5 L7 24 ReffIt4 12, 1 Swiss ~ 7 ADFHET, 5
BAMZDIRK 2 [FIET DIk A2 (SCE) DOFFWEEIMMAA Bz (24, 25) . Z DR
IZBWT, Tk UEHEER T~ v 258l DNA SHUIMHIM I S vie o7,

0 AME

IARCIZEYD, T=U 37 N—73, B MIHTEIENAMICOWNWTHHETH I ENTE RN E ZN
W5 4) ,

YRl PERE O FBF ORI IS0, 7=V VIRRICEET S EEZONTER, ZO®KRB-T 7 TFAT
V. RUTUVUROREOMMOT I VFEO XK D I T =V YeRHEFET O H REE ~ DB ER DR
L Ehie,

(b2 T2EMEAAERT (CNT, 26) X, CD-F 7 » b (MEMES 1308 /F) (27 =V HiEsHE % 0. 200,
600, 2000 ppm T 2 EMEKRET 2B 21772~ 7-, WABRKEOHET v N TOI, JFFME R A E
DRAER A ZBDTZ, 3 BEEOAEHRENH Y, AEMS7-0 o8 Ns K& (%R 130 L) &
) EEERRER T A NS &, ZoRBRAET =1 0 PDE FHIZEIR LT,

CHT DRBRiAERIT, KEESZAAMIEANC L 27 =V AAERE OB (27) oth s —HL Tk
V. ZORMEBRTIIHET v M Z E % < Olfigs TOME RN L, EVEE G o 5 s
RICIAELRMEEEHA N D7, <V ATE (27) MO THARICBWTH, WIHOEE b
FHEICH BRI A bR o T,
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FAEEMEDIR VIR T VA o CHRBE LGS, 72U F0L01E, Ty MNIBEZFHER Lo T
(28),

Aniline and Aniline HCI — Details of carcinogenicity studies

Study Animals/ Duration/ | Controls | Doses Most sensitive | TDso
dose group | Exposure tumor (mg/kg/d)
site/type/sex
130/sex/ 2 years 130 3: Spleen sarcoma | Not
Ref 26¢ | 9roup, CD-F | Diet 200, 600 (high dose). reported
Aniiine rats and 2'000_ NOEL at low
HC ppm in diet | dose
(M; 7.2; 22;
72 mg/kg/d)
50/sex/group, | 103 weeks | 50 2: Spleen 160
F344 rats (107-110 3000 and hemangio- (Male)
Ref. 27° wk study) 6000 ppm in | sarcoma/Male
Aniline Diet diet
HCI (F: 144,268
M: 115;229
mg/kg/d)
50/sex/group | 103 weeks | 50 2: Negative NA
B6C3F1 (107-110 6000 and
wk study) 12000 ppm
Ref. 27° Diet in diet
Aniline (F:
HCI 741;1500
M:
693;1390
mg/kg/d)
10-18/group, | 80 weeks | Yes 3: Negative NA
male Wistar | Diet 0.03, 0.06
Ref. 28° | rats and 0.12%
Aniline in diet
(15;30;60
mg/kg/d)

dCarcinogenicity study selected for PDE calculation. Not in CPDB.
bTaken from CPDB (Ref. 29). The TDs, values represent the TDg, from the most sensitive tumor site.
NA = Not applicable

FE DS A DVE RIS

B ERTIE, 7=V VIFEHETA MEZ e B U ME L EMAZD 2 - L, WiidEmaEERc &
B /NG DB A~EHERNC D72 N B ATREMEDN B o 7= (19, 30, 31) , /PEEIET v b &~ 7 ADM )7 Tk
HKINDH—F, T2V UBREOEENRT v hTHALNIERY VA THALNRN-T-Z b, BinHE
PR T = U UEHEFEMEIEE O LR EABET TIERWZ L ORFLE STV A,

g O T =V VBB BEMEIIEBAMEO —RTHY . 7V —F TV HIVORRSCHEHEEEZ N LT D

LEZOLND (32) , EmAE (10 mg/kg #R) OT7 =V k0 MIE TSN ER/T D, ZET =1

VIRIRIMER MBS A L, 85 LM g ST 2R Ch D, Piick T o280 L

Rl A b LA, IREBEER(L, ~a VT AT e R—=Z U oRTEMIR, % R0 Bk, ek

HREIR 7Bl O EHHIEEZFE R TL25 L, Wb 7=V VIREHRO T v MR CTHRIEI TV
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(33) , BRALA R L ADEEML, 7=V U ~OEMBEDICBIT SR FRTHLEZEALN, T
v N CBLEE ST, BRAERE . IS RMED —K & e > TV rREMER D (32, 34) . v U
ZANZJEIFIRPER RN &1F. T v P EHANTRETA BN D mtE N IR E TH 5 Z L3 BR L T
WS AREMED N B S (17, 35)

FEBAMEZKHT DD L) B EOERAKFZEZM4T 5060 LT, 7y N7 =V VML
MO HERIGIIFHFBE & 7e o TS (36) o [FRMDO T v M & HN TV A NCIEER L O CHNT B x %
B LGS, 7=V VR A 0.02%0 8 (HECTIIR 7.2 mg/kg/day D7 =V A% LV CTREETHK
B LTHEBIIA DN o7, ZOZ &L, PR TOT =V Nl KT DA R OFE R ¥
— U EFHE L2 ER (37) LOFE. T =V CORDBAMEIIEBENFEET D LW ) fE i 2 B AT T
% (36) » ZOFHHLOELNE ., S OREEIL /228 BF MR O B Tideun &0 ) i
#EFond (38) .

Bl bk DFRBEEPAR S LT REE

US EPA (39) 1. CNT #Br (26) 12k2&, 7=V OEMENAV A7 FHHOMHEZ R LTV 5D,
ZDRER, N ATRE A2 0 —7#h#RIT 0.0057/mglkg/day TH Y . 10 T4 1 OAEFERNAD A7 LB
HLTWDHET 120 yg/iday ERFE SN TWD, 7272 L ZOFITIE, PR TOT =V » OFFEIE
METHLTD, ZOFIENAT—T7 7 7 X —OFHITHEO FIETITRWATREER & 5 &5tk L
TW5 (39) , 10 mg/kg RimDOHAETIZ, 7=V OERIDOTNTHYA~TVT U VLB ITA LN
T T TR EBY  ~EUT U REILT v MCA LD PIRIEREOFRICEE Th 5 rREM
N D,

FFALARERE (PDE)

7=V OFREBEREORILE T v b CHEIE SN RIS O BARSME & 325 01X, BigES O H &
FOGHIEMIE CTH D Z L, FT7 =V UnERFHEYE TR s, T L CEBEHEERT =Y Ui
TN AOIERABF CIZEE TRV LD, Ay Thsd EE X HN5, PDE (X, ICH Q3C (40)
TEOT-IEEEZ AW TEH ST,

PDE B H D 72 8 OFRBRIEEIR D4R HL

CHT @ 24D T v FBAJFERER (26) 22O T —X% ZH\\W=, HEL-~ULTEEH 200, 600,
2000 ppm O 7 =V UHEEAE CTH V| 7.2, 22, 72 mglkg/day DT =1 DO HAE LI LV, BEET
EHABEOREZES Hiv, 22 mg/kg/day TIIMNROFIEMERED 1 iR SN, ZhbDT7 —F 12
DX, HKIEHETH S 7.2 mglkg/day 7 VN CTHGICE - 5 2 2E (NOEL) #E& L TW5,

The PDE M#t5 X, (NOEL x AEAHIE (kg) ) /FI1xF2xF3xF4xF5 Tdh 5,

ICHQ3C THEEANRENTWAH X HIC, 7=V D PDE DIREITIZLL FOLZEEE % wA LT,
F1=5 (7 v kb E h)

F2=10 (fAAMDIXHDX)

F3=1 (D72 < & b AEEOHERMIM)

F4=10 (EEZRENE—EEEMETIEIRORERAM)

F5=1 (NOEL %)

A3 PDE = 7.2 mg/kg/day x 50 kg / (5x10%x 1x10x 1)

AJE PDE = 720 pg/day
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WAL D (e-7vau bz, CAS#H 100-44-7)

b b ~OBREED A REME:

t FDIRFRIZTEICETORANIZ L D0, SHEITDRWE OOHY Lol FAKOERUZ X DR b
b5,

BRIFM/BEEE
WAL~ P invitro TR BRJFM K BN H 505, 2B IIEAEEZ AV 7= invivo TIEERO 5
AASTAN

The International Agency for Research on Cancer (IARC) %, At~ VD& RFEM EinimttET —%
ICOWTREICERR 21TV, SslE AR L (1) o 2200 EHefiima i 5,

AL DB P B W TE BRI 2 7R T,

Salmonella typhimurium TAL100 % A7l & U 2 187289828 Bkl (Ames 3RBR) OfEFRIE, 3B

fiax e O N CT— B L TV, KFH Tl %73%&@ 2?{ :ltl”**éﬁ@i‘mj]ﬂ%ﬂ“b”(b\é
(2) o

F X A =—ANDAX—HI (1) .

bR DL, v T ADOEREZ AV in vivo AMERRBRIZI W T, AL BRI TR G#IZ/N
Baihi Lholehy, #kNEG% O~ 7 21280 T, DNAMIEZER L7 (1) .

A
WAL DT N—T"2A, & M L TEBAMER D L ATREER W E S TWDS () &

WAL D, F-344 7 v b RTONBBC3FL v 7 A 2 — il A AR & U CRRifilRk i 52 L 0 i 3]
104 BG5Sz (4) . 7> Maix 0. 15, 30 mg/kg (HEE 1 H& : 0, 6.4, 12.85 mg/kg) Z#%5-
L. ¥ AZIX0, 50, 100 mg/kg (HEE 1 H & : 0, 21.4, 4285 mglkg) %85 L7z, 7 v b TiL, M
O v R CHURAR C AERL MR, e I 0D NG 38 AR SR OHFH ISR BN A iR bz Crf i
B 8%IZxt LT 27%) o Z4ULH O HURIRE S G-I BIE L 722 bSOV T OB LIL FREIZ ik
INTWD, EEOFEMERERN I S N7, C IR AIXZ O—AEEORBROMEIZ L0 i
o,

~U A (4) TiX, w%&%_ﬁﬁifﬁﬁaﬁﬁﬁw% JE (EICHLEENE) ORAEROFF I
BEREMAZED ST GHBREEN 0% TH - =DITxkt L, #E 62% KL OME 37%) , FEENFRD L/
W= 7 2D BT EROBEE AR Hivts, Fo. BT E XX S PR O R AR OF RN A
BERBEMAEHAETRD B GHREE 0%I2x L 10%) . FFHE oo JE IE S IE 00 38 A= R #5201
BERBIMMEHE TOLZRD B GHIREE 33%I2%F LT 54%) . 2513 CTIEERD H e
o7z, WETHE — A AUE S O RRIE UL IE O R A R O FHFIICA B 2B MR EHE TR b zn
CefHREE 1.9%I2% LT 12%) | HETITRED v o Tz,

FENAMEZ T 5720, I HRBRAEM I, Al OFHICHAT 213 BT 4 »omT
Ry & Bz iz, RFTEG- CTE Sz 3 20RO 9 Ho 13k (5) TIIL G DR AERNEY
IR, BRI A EAITRD b Rnote (RUB et lBiE 0%I12%f LT 15%) , Hfb~_r
VISR VB FEFET D AReME AR T 5720, 7 v F R ORI LR — L= X7 L0 TPA (12-0-
tetradecanoyl-phorbol-13-acetate) = 7mE—4—L L THW A =Y =—a v - 7t — 3 Uil
WEME SN (6, 7, 8) . ABRHIFHARONTEY, £, EFIITHOMALLE LTARIN
7o, BRI RS RITSCERIC R S TRy, BN RE#&IC ‘i&“ﬁ*ﬂﬂ WCHERE O vz (9)

Benzyl chloride — Details of carcinogenicity studies
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Study Animals/dose | Duration/ Controls | Doses Most TDso
group Exposure sensitive (mg/kg/d)
tumor
site/type/sex
or tumor
observations
52/sex/group | 2 year 52 2: Thyroid 40.6
F344 rat 3 times/wk 15and 30 | C-cell
Ref. 42 Gavage mg/kg neoplasm/
(6and 12 | Female
mg/kg/d)
52/sex/group | 2 year 52 2: Forestomach | 49.6
B6C3F1 3 times/wk 50 and papilloma,
mouse Gavage 100 carcinoma/
Ref. 4 mg/kg Male
(21 and
42
mg/kg/d)
11/group 9.8 mo Yes 1: No skin NCP®
female ICR 3 times/wk (benzene | 10 pL tumors
Ref. 5 mouse for 4 wks, 2 | treated)
times/wk
Dermal
20/group 50 weeks 20 1: Skin NCP®
R female ICR 2 times/wk (benzene | 2.3 pL squamous
ef.5
mouse Dermal treated) cell
carcinoma
20/group >7 mo 20 1: No skin NCP®
R male ICI 2 times/wk 100 tumors
ef. 6 . . .
Swiss albino | Dermal, in pg/mouse
mouse toluene
14 (40 51 weeks Yes 2: Injection site | NC°
mg/kg), and 8 | 1 time/wk 40 and 80 | sarcoma
Ref. 9 (80 mg/kg) Subcutaneous mg/kg/wk
BD rat
40/sex/group | 10 mo 40 1: No skin NCP
Theiler's 1 dose (in 1 mg/ tumors
Ref. 7 Original toluene); wait mouse
mouse 1 wk

Promoter
(croton oil)
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Study Animals/dose | Duration/ Controls | Doses Most TDso

group Exposure sensitive (mg/kg/d)
tumor
site/type/sex
or tumor
observations
2 times/wk
Sencar mice | 6 mo Yes 3:10; 100 | 20% skin NCP®
1 dose; and tumors [5%
Promoter 1000 pg/ | in TPA
Ref. 8 (TPA) mouse controls]
' 2 times/wk (DMBA
controls had
skin tumors
by 11 weeks)

Studies listed are in CPDB (Ref. 10) unless otherwise noted.
acarcinogenicity study selected for Al calculation.

bnC= Not calculated; small group size, limited duration. Not included in CPDB as route with greater likelihood
of systemic exposure is considered more relevant.

DS A DVEFBEFF

CPDB (10) 2B\ T, AL DM HOWTEE S/ TDso & 72 D HEER GENAMEN I
BWHO) 1, v AORTEIEEE O T ~ b OFRIRCHIIEEL CTHh 5, BIER 72 A A3 B
T 5, REYEOZRVEHAETOE O U 27 FHIIZOWT, 2 O E SO B I D TEeb
LU,

FomBEORIEEEIL., & b~ U RAZFHEICBW T, L OFEmONRE > TS, LR
FPEDOA T E Tk, sERHRE D& 5%, BiE ICE U 72 Sis E ORI E N B L 72 RAE PRI
WL DB AE U, BEHNCIEENEAET HRHEENRD 2 LR s TW1D, & F TR
HINTWEIFIREICRELERT 201Cx L, F o WECITMARR D &5 S WEITIRE I
BEH SN D aic — ERFIRT B ICERTET 25808 H 5, 2O X 5 RIEEHRIT. FIEAA TR
BCIE N EBE L TW R, [RIERZR JAEVE K ONE I AR AE A BIFE L EIC L > THRR
D HIL, ZOX ) RIIFERFVETCOEHEDNRICE DIEREERIHESIIZEDL LWEFE5T 50
DI 5 Ok, EENRZEARERFR B L TIVEETHS, L, BEICI D KW
BEFFICHE S LB 2 BN DRI RIE A 5| & 23 B D B L T 5 AL C o fE5E
FRAZ DWW T, MR 72 2IERIS UIX LIXAE US 5, MlassiE, FEE O H &G & 72 5 il
R CEERER AR T EEXONTEY, Gl (IXZOMOEMEAL) OEEIIEHET
Db R ~OgEEE & BE L TuVauy,

Proctor & (11) 14, BEAIOEEEMEA E R LGk & BT LT B AHEEMED B 5 20 (8 B LA in
Vivo TIRHEHEMZ AT 51OV THEEND) | BOBEIC LS Lok 5 2 oIS b TH I
R C 50, WEEIEATE &A% S MTD % L2 I CORBD D, #EEL,
RN AU A 2 FRARNC A5\ TR F 5 BEEME % 3RS % 72 00 DR T B AR LTz,

ERERETHALIZE I, NPT Ty RO~ T AW T, MO &R TICEDm

MAEOBRE% ETEEE) | EHICk 2@ AEOBRES QRSSO RE) M OIS0 Sencar

~ U ADRGERA =V m— g -7 aE— g VET VBT, RFTRAAIC X D E A RO

BT th. FCHEAREAL CHESE A2 5% 9 5. Screening Information Dataset  (SIDS) for high volume

chemicals ® OECD 5Tk, MLy VT EMER OE B G RBRICR VT, g, IR, kEiE

W2 LI EZ R L7z R LT\ %  (12) , Fischer 344 7 h OR#EIC 250 mg/kg LA |, #fEIZ
32



125 mg/kg LA LML DV A0 3RIFR OG- L7121, HERER 10 PTE23 AT E IS T 2 EEDEME
MOEMEE RO 2-3 HEILINIZEET L, BEREZHO OB 4) . 7y o
AR T, iSO (62 mgkg) <°RIE OMA{LILHEE (30 mgkg) 7& & OHFEMEELFED
iz, v~ AONAFEHRBR CIIaTEEEORALENE < iz, Lijinsky 5 (4) (XHE%EH &
RERRTT v FORTBIZBWCIHFEMHERE GBI LT, T v F oD AJRMERER TIERTE I
BWTEGEIXIZEAERE LR o7, 7y FCORE - KISHHBOZ 0 —7 32 <chHY MTD
DIESINNEETH D Z LD, FEEFIET v FORBRTHWZHENR T v N THRERENBAEEZT
HITHEIDDOTNURT - EHERILT-,

WAL DN OBA . HEMEN OFEE N 2 Z OO EEAIZSOW T, TOEEBEL T
LAREMERH D L L TERINTZ, v~V AOROEERER T, Lijinsky X ai H 5L O FE M AAE
HAEBERNRNE R L, 2RISR T 2NEOEE, MO 5 o Milk— s X
DIEE (ZNHIFVTNHMEICHEE TIERW) KOO DB 5 Tl o jEE
(Z OEFERITHEICBEE L TWeh oD BE L o72) OHMAE 7=, OECD SIDS
(12) 23~ 7 ZAD261H e O FMERERIZ T 2 HE S R O &2 BEE L 72 FFIR O’k o
BIETRARE L TWAZ LIXERIET 5,

M~ 7 A TIIEER 2R DML E, /% AIE (TDso 1Z 454 mg/kglday) . M~ ~ TIZRRER C MR
JRIE S 3 HEE  (TDso 1 40.6 mg/kg/day) OFERHFANCH B /RBEMMNHE Siz, T v bomAE
REC IS B HURAR C RIS DR ML, MEORIFFIREEL V Eoro 722y GRHRRE T 52 P
4 VE72 57 DIZ%F L 52 PLHr 14 JB) | HED[RIRekHREE & I XFIRRE CTh o 72 (52 JLrp 12 L) , #ET
I, FRIRAR C AMIEAEE O ABEE I, RIRREL 0 AL AR EREO T ME D o T2, NTP Ok
Br (13, 14) TUUE 47z Fisher 344 7 v O RXREEOT — X IZB T, ZORMDO T v hD
C MR RAE X OSEIE O R AEBE N HERE & L IRRE CTH D OO, #HIIHED FRNAWZ L 2R LT
Wb, L7zRno T, AL OV ERG LIZMET ~ b o FRIRIEE %8 458 1 2 Wi o [R] Re sk FR
RELHIT A Z LI U THDH EEZ DI, MO FRIEIEE 32 B C5 U 72 35 5ok BREE o &
Z bElo TV (10%) | FEICEE L TW DI 20T LUy,

Bl _EORREERAR S L7 FREEE

USEPA (15) 1% 1.7X10Ymg/kg/day & W oA A0 —F7 7 7 Z—ZRH L, ZHiT USEPA O
EERAWEHAD 105D 1DOY A7 LLTH D 2 pg/l XIiTHI 4 pg/day ([ZFH249 5,

HERERE (A
Al Z 3 E % 72 8 O BRIEN DR HL

ALY DD AR T S i bR e REmE, R &R D& 5% 7z Lijinsky H O ER
4) 7Fol-, ZORERTIEZ, Bicxt LT NCIUNTP OFERO L 9128 5 H Cid7Ze <, #
3 HOEH%#1T70> Tz, LL, EHENEKMEISEN &2 RTRHA b o720, &
KELTZDT » FORBRIT Al Z3HETIOICE LTS EBEZ BN, L LVAR— MIEHE S
iz 26 B O HEZRERB (4) TiX, £121 125 mglkg X% 250 mg/kg GE 3 H) ##ehsh
ToMEiED Z > b 10 PEFIA 2~3 W LAPIZIETE L=, SERNIATHE IR 2 EEDOH KK OEE T
B DIEREORD NG, 62 mglkg #G5EETIL, MED 26 DL 4 PED F73 26 FE [E]
FCAEF L, DHEESE L ORTE OB TES Hiiz, 30 mg/kg #5HEOMEDEFI TIX, AIEOMA
{ETCHEDS GRS HILT-, 62 mg/kg % 5-HECTlE, MERECREIIMOIMEINTRD B, HETITHFFMIC
BERMHINRO N, LR > T, DAJRMERBR C®IR L 7=  H&E1X 30mg/kg (B 3[E1#:5)
Eotz, ZOHETIE, 2 FMONAFHERBRICEB W T, EFERICHIBREL OZET 2o 728,
Z v R 3VCTIIATE O LR OFLEAEN RO b iz 7o, AlERRZ L SHETIT2 9 2
ENTERZLEITEZIT W,

FEAER ST E 2R LT- 2 2B CTaA L7 X 912, TDse & OERIMEL AlEH O HEE LTHWE,
FEROEBY, FLCRIELS X T REMOH A EEL S THS, EELICEENL R
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MO X5 IRIRREICEE S MW T, b DR OO U 2 7 25| &
B2 LIMDTEZIC, LEEBRos T, vy RACBW TR bR HEEZ Al OFEH
WCHWDDITRY TlIeneEZx b, M7 v MZBWTRD bz FIRIR C ML, xf
BEEDZ v FTH LK BET LD, ZOMBOERIZHREMNEDL, LrLREL, Zhb0
JEGNRRABTH D . HRER C MAufEE I X5/)s TDso Td 5 40.6 mglkglday Z/~ L7272, 2D
JESE: 2 VT Al 25 H L=,

Al DEH

A Al = TDso/50,000 x 50 kg

AEJE Al =40.6 (mg/kg/day)/50,000 x 50 kg
AEIE Al = 40.6 pg/day (41 pg/day)
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TR (ZmuAF)) =—7)v (BCME, CASH#H542-88-1)

b b ~OBREED A REME:

TEMFAAICBW TR EICRA L 250, REICBWTAHIIOMEINS -0, REREIZIL
DTN THY ., ZOZ EIFRETRKFIC BCME MEE LW EHE SN2 & TEMITHNT
W5 (1),

EREM B
BCME/Zin vitro & OVin vivo CE B JFE K NEmFEN B D,

BCMEIZLL FIZd W T RIF M AR~
Salmonella typhimurium(Z X % #i# 2 v 2 (IR 2R kR (Ames)  (2)

invivoClx, WAT6eY HEBREINT-T v FOFHMNICEBW T, BCMEIZREAEKRET 2R L
ot (3) BCMEIZHRTE S L7978 # DKM U > /8BRICIE, YR BERARICOT e k
HZ23R0i- (4)

FEH AAE
BCMEIX, USEPAIZ LY ZL—TA, b MIBWTBEHOERAME (5) . £/, IARCIZL D 7
N—T1, B b~OEBAMER DL ST D (6) .

FREOBIRT L D12, < OEFEMENS (RAIZLY) BCMEIZETE S - 9785 Chfigg Y
A7 DEFRPHGNERSTWE, UTORBRTHHINLTWA L O, WAL AIREEL,
BCMEIZT v F KON~ T ADZIEIZ TRNANMEE RT,

B HHEERRBRT VA R/ NTDsofE TH o722 L2 T, Leongd (3) DRz AIOR H
(IR L7=, KESprague-DawleyZ ~ b} O'Ha/ICR~ 7 A D% 1, 10, 100 ppb®BCMEIZ6 h/day.
H5H T6H MW ARE L, TOBAKIETT 5 E CHEEBIZ L (K2EM) . 67 A MO
AR THRHCER LT v FOREZFHMI L7z & 2 A, MIEFAIRAS . Fliseid ik o FIBEmInE
BRI OMIER )T A —ZICRE XA B0 T2, 7272 L, 100 ppb (7780 ng/kg/day.
Xix~8 pglkglday) DOBCMEIZHEFE S TWAHAEFT v hD86.5%IX, ED®%RICEIEE (B D
JE Cdb 2 Mt R e, b Lfiﬁfmﬂfxﬁn%ﬁiﬂaﬂi WHRD) ZREL, ZhbHD T v hof
A% X FfiIRIE 2 8 0E L7, 10 X131 ppbDBCMEICIRZE S =T v b TIHEE AR - 7=, 100
ppbOBCME |2 IR éhtVWXi%@V%%fbﬁ#ot# K~ 7 2 L bk U CAH RIS TR
JEFE AN B L7z, 103031 ppbDBCMEICIREEE Sz~ U A TIIMiIRIER A RDAEIZ LA L
o,

e NikBRIZ 3T,k Sprague-Dawley  »~ ~iZ 0.1 ppm (100 ppb) D E—H & BCME (T 6 FEfH]
/day, ¥ 5 H% 10, 20, 40, 60, 80, /% 100 HfHmgEE L, AEESZE L (7) . EEH$HYTIE
REHRRE & Lhl LT DO FGEIE O LW IS AN A 5 47z,

BCMEI XM N AWE TH Y . ~ 7 A TIEFTAICHIE (8) . F-EICIEEA2RAESE
5 (9 . BHF&ELEZHFER~ Y ZAIMIRELFERT 5 (10)

36



Bis(chloromethyl)ether (BCME) — Details of carcinogenicity studies

Study Animals/dos | Duration/ | Controls | Doses Most sensitive | TDso
e group Exposure tumor (mg/kg/d
site/type/sex )
~104/group 28 weeks | 104 3: Nasal passage - | 0.00357
Rat, male 6 h/d, 5 1; 10; 100 esthesioneuro-
Ref. 3 Sprague- d/wk ppb epitheliomas
' Dawley. Inhalation (53;528;
7780
ng/kg/d)
138- 25 weeks | 157 3: Lung adenomas | No
144/group 6 h/d, 5 1; 10; 100 significan
Ref 3 Mouse, male | d/wk ppb t
' ICR/Ha. Inhalation (0.295; increases
2.95;33.6
ng/kg/d)
30-50 treated | 6h/d, 240 1: Lung and nasal | NC®
for different | 5d/wk, for 0.1 ppm cancer
durations 10, 20, 40,
Ref. 7 with same 60, 80,
' concentration | and 100
: exposures.
male Sprague | Inhalation
Dawley rats.
100/group Lifetime | NA 1: One NCP
Ref. 7 male Golden | 6h/d, 1 ppm undifferentiated
' Syrian 5d/wk, in the lung
Hamsters. Inhalation
50/group 424-456 50 1: Sarcoma (at the | 0.182
female days, once 0.114 injection site)
Ref. 9 ICR/Ha weekly mg/kg/d
Swiss mice. Intra-
peritoneal

Studies listed are in CPDB (Ref. 11) unless otherwise noted.

aCarcinogenicity study selected for Al calculation
®NC= Not calculated due to non-standard carcinogenicity design. Not in CPDB.
NA= Not available since controls were not reported in the study

RS AAEDVE RIS

BCME I EFMERNAMETH Y |

Bl _E OFREE AR S LT REE

US EPA (5) TiX. Kuschner © (7)

FFAEIURIE TDso 22 b DEFIMEIC L W RS D,

(Z K DWARBRT — 7 OBIELBEFEET U > 712N T,

BORNAAT—TF 7 7 7 F—% 220 per mglkglday &5 SHiz, 10 T 1 OAFERN ALY A
7 EEET AW AR (KOO H®R) 1% 3.2 ng/day (B AIZOWTIE 1.6 x 108 mg/m3, #% IR EE
[ZOWTIL1.6x10%mg/L) TH 5,

HFRERE (Al
Al BT O 72 5B O 3B IRAR L
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BCME I3 in vitro DZEFMEHE TH Y | Bk O MIBWTIHnAZsEEZ L, BEFoE Fo
HENAWEE L THEIN TS, BOEEIC K2 DAFMERBITER S Thnizd, ElE
TR RRBR B O AGRBR 2 Al BRE DIRIL & 729, B b S MED @ WEEHIE B X, WA AR
R () IR DHET v b OEMEE (SRR EERE) OBINTH Y, TDso I% 3.57 pg/kg/day 72
o7z, TDso?» b EARMTIZ L W B L7- Al Tdh H~4ng/day 1Z, USEPA OHELEE T % 3.2 nglday
EAREICR o7z, ZORER 3) FHEEEOH LTV A THY, HEOAREMESHES
. LREICDE B0 LAt 2 T,

W NBR R S IV T=EBAL LIS DBEHZ DWW COREILIE 2R\, @A OF AR~ 7 A D ififEE 2>
WTCELR LTV 5 Rt oiBr (10) 13, BREBAOFERE L TRANLE C-GAITMERN TR
AREMENRH D, LML, AMEICBWTRAT =20 0EHH Lz AL CTHEHETHS (1.5
pg/day OFEME L D HMEWY) 728, ORKICEARETHL EEZOND, WAT —XITH
& US EPA NEH L7ZIRAMEA. WA L7 BCME K TUHER L7~ BCME (fk/K) DM IZHESRE S
nTEH., Zo Al LHEE LTS (4ng/day %f 3.2 ng/day) .

Al DEH

EJE Al = TDso/50,000 x 50 kg

AE Al

3.57 ug/kg/day/50,000 x 50

AFE Al

0.004 pg/day or 4 ng/day
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p-Z7mrr7=Uy (CASH#106-47-8) K
p-Zuenrry7=V  HEERE (CASH# 20265-96-7)

b b ~OREDO M

TERRRERIT, Bebk, Y. T AR EOTRTHRMENHD (1) . BEPICHESNS &, X
7|<1’~“’FT0>7J<EF‘T2L< HcESfEsns (2 .

EEFM /Bt
p-7 o7 =1 &in vitro CERFEMEZ R L, in vivoDBIZEEIZ DWW TIER B AU 7= G L 272 0,

K x fcﬁﬁiﬁ%ﬁf—ﬁ’i’ﬁﬁb\ﬁi_fﬁﬂf MEBROFEM2 L B2 —X, ke & HITWHO (3) 12X hiEfitx
NNTWBT=D, W EER RO RO D,

p-7 a7 =0 XL ORER CERFMZRT
ﬁl%ﬁwt@J%%ﬁﬁﬁ%(mmﬁ ; WL ONORERE T2 L3FEOEIFAER o =—H D
IHFED AT, RO LR o T gk %&;6
vﬁx)/7j~vwﬂwﬁw%%wémLm% RERABROGMERE R (3) X, FLWilllug
PEZLE D DT NREIMTHY . HRAERFEHG > 7 7 % — (global evaluation factor) | % FH 7= B5k
ABRICKT T 2 BT OIIEL T2 LTy (4)

F X A =— AL AX =IRG8 T DY BRI E O DT MR RO 7223, 220 ER
ftigg CT— & LTV,

in vivoT13180 mg/kg % HIFHR O 5 S 7=~ 7 A2 TII/MERHIN L 729> 7278, 300 mg/kg/day % #%¢
Hanle~ v A TIIB AT GZICHERENNGED b,

BB

t N IR A+ TH D03, B TIER P AL R+ 705tillndH 5 Z L5 IARC (2 X
D, p-Zun7=0 37 N—"7 2B, BLL b MIKFLTHEPAMENRD D &SI TWD
(5) o

W =D AFEMERBRIE, p-7uenT7 =0 UHH0ET0EBRIE TH L p-rnu T =) ViR
HIZHOWTEBESILTWVWD,

Al ORI, SREHRR Q&5 CTEMI 472 NTP (6) #RBA HV o, 2 OFERCIXIRIBIREE O 4
REFICESS L p-rea 7= VIERBIEITHET v N THARMA R LT (RBEOEGIASR
ARG 0/49 1, ARHI L 1/50 51, oA 3/50 51, = & 38/50 ) o FERMEOD MHESE | T RRAE PRI L
AT T oBENN & DHAEEERE TH Y . MHEmMMEICRD b (6, 7) . #T v MZBWT,
PRSI HE T > b LBIRONEHET v b LBIORIIED bivlz, HREZ » F ORI
JEOFAR EFIT p-roa 7= U EBEE L TS AREMER H 2 23, A A iE 388
LZginoile, M~ v 2 Tldm &R TSR C o g WIEO T AR AR E D & &)
- 7= (0 mg/kg/day C 4/50 4 ; 2.1 mg/kg/day “C 4/49 {4 ; 7.1 mg/kg/day T 1/50 51| ; 21.4 mg/kg/day T
10/50 ) o AR IE-CAT MR O (AR BARIT, BEINTME~ T ATHENL, Zhb
D 9 BIFAIE L (0 mg/kg/day C 3/50 51 ; 2.1 mg/kg/day C 7/49 f4i] ; 7.1 mg/kg/day T 11/50 {3 ; 21.4
mg/kg/day C 17/50 #i]) T o7z, Wi~ v AORBIIFEMTH 72, NTP (6) DOEAMEAEmIL, M
v NCORNBAMEIIIHFA LD RFEHLRHH Z L, T v N TORBAMEOTEIIIER TH D Z &,
e~ 7 A TORBAMEIITIHLA N D0d 5 2 &, RO~ 7 A TORD A& R R 72
W2 bk,
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LYV URIOREBETIZ, 7y RO~ R (Zp-7nu7 =) U EiRE sz 8) , &5shi-
BEZ > b THIEIER 2. ~ U A TR RIED GO biviz, MEE O AZRD ST AME R <
RSN, IO DOMBREFETTIET v e~V AT Hp-7 mu 7 =1 o DORED A Z G
s D P IREELNRR D BV ENCHERSHR LTz, p-7 BT = U 3B TREZETH Y |
I EEL THRLDRE TR G SN WEER -7 3) . Lo T, KEBRIIA 0L 2
mEND,

-Chloroaniline and p-Chloroaniline HCI — Details of carcinogenicity studies

Study Animal | Duration/ | Control | Doses Most sensitive TDso
s/dose | Exposure |s tumor site/type/sex (mg/kg/d
group )

Ref. 62 50/grou | 103 weeks | 50 3: Hepatocellular

' pmale |5 3;10; 30 |adenomas or

p- - B6C3F1 | times/wk mg/kg carcinomas

chloroaniline X o 33.8

HCl mice Gavage (2.1;7.1;

214
mg/kg/d)
50/grou | 103 weeks | 50 3: Negative

Ref. 6 p 5 3;10; 30

p- female | times/wk mg/kg

chloroaniline | B6C3F1 | Gavage (2.1;7.1; NA

HCI mice 214

mg/kg/d)
Ref 6 50/grou | 103 weeks | 50 3: Spleen
' pmale |5 2;6;18 fibrosarcoma,
c;ﬂoroaniline Fischer |times/wk mg/kg hemangiosarcoma, 7 62
HC 344 rat | Gavage (1.4;4.2; |osteosarcoma '
12.6
mg/kg/d)
50/grou | 103 weeks | 50 3: No significant

Ref. 6 p 5 2;6;18 increases; equivocal

p- female | times/wk mg/kg NA

chloroaniline | Fischer | Gavage (1.4; 4.2

HCI 344 rat 12.6

mg/kg/d)
50/grou | 78 weeks |20 2: Mesenchymal tumors
p male | (study 250; 500 | (fibroma,
Fischer |duration: ppm fibrosarcoma,
344 rat | 102 wk) (7.7; hemangiosarcoma,
Ref. 8 . 72
Diet 15.2 osteosarcoma, sarcoma
mg/kg/d) | not otherwise
specified) of the spleen
or splenic capsule
50/grou | 78 weeks | 20 2: Negative
p (study 250; 500
Ref 8 female | duration: ppm NA
' Fischer | 102 wk) (9.6, 19
344 rat | Diet mg/kg/d)
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Study Animal | Duration/ | Control | Doses Most sensitive TDso
s/dose | Exposure |s tumor site/type/sex (mg/kg/d
group )
50/grou | 78 weeks |20 2: Hemangiosarcomas
p male | (study 2500; (subcutaneous tissue, | Not

Ref. 8 B6C3FL1 | duration: 5000 ppm | spleen, liver, kidney) | significan
mice 91 wk) (257;275 | Increased incidence of |t (CPDB)

Diet mg/kg/d) | all vascular tumors
50/grou | 78 weeks |20 2: Hemangiosarcomas
p (study 2500; (liver and spleen)
Ref 8 female | duration: 5000 ppm | Increased incidence of 1480
' B6C3F1 | 102 wk) (278, 558 | combined vascular
mice Diet mg/kg/d) | tumors

Studies listed are in CPDB (Ref. 9).
aCarcinogenicity study selected for Al calculation.
NA = Not applicable

DS A DVE KSR

p-Zunr7 = 3T v MZBWT, 7=V U R OMEEMICBEENEO S 5 WE CHAINICA L
5. MROBHEAECERIEO L O RIEREZHR LT, p-Zuea7 =) COREREITTT /—F
LA RNET B EVMSEZFHRE L, WO Tk, i, gk OB gIic W T, g7
A—2% BN ONC R, R OB R 381 B —EBIC IR A i & £ o 7o AR EE D & FE D~
BTV UWEER L (6, 8) o THNOHOREIL, (LEMDNFHEHE LImBRZREMIZ L > TRk
BINCRAELTBY ., BEMEORZMmE L —H LTS 3) » ZHODIFEHUT, 23 AJEMED MR 72
A=A LZERL, A MNET B EUVMEOM, BIROBME BRIV THEAEL (10) | p-
sany =1 0O DNA & EHAEM L7 2 & ICBEE L7 \EFH7 Clden 2 & &2 306
T 5, [AERIC, invivo TO/NMEBROREIL, 7=V v L FERRICHEREOR @& m iz L5
Wb ol LBz B (11, 12)

/N TDso & 72 D EEANL, BT » M CTOMIBEE Ch o7, LaL, ZOERITIEREOH&E
BRAE o TWAH D, MIBIEEIIHAERECREBICH W oz, EEEM O (LiEsE
) 122 E, WHO (3) 13X, 2uglkg/day (F 7245, {RE 50kg D b kT 100 ug/day) ZHELEL T
W5,

p-z vy =1 invitro ZRJFMERER TIZ, MisxH THIMED 2V D3 97 28888 B O BN 23
HHONTNDDHTH DN, FFIEERGOMEMMT & L TRRERDOBEGEBETE R,

) _EDORREESCAR L2 REM
p-7 un 7 =1 Rz OEMEIC OV TR, il EOREMEIZAE S TR,

HEERE (Al)

M~ 7 2 DOAFIEIES OEAT & L CERFMEOBE2EETERWD, ANTIRE & EIEEZ 4
ORI HS < TDso T d % 33.8 mg/kg/day 7> & D ELARIMFIC L 0 BH L7=,

Al DEH
p-7 um 7 = RO~ 7 AR £ <

ZEE Al = TDs0/50,000 x 50 kg
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AEJE Al = 33.8 mg/kg/day /50,000 x 50 kg

AJE Al = 34 pg/day
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1-7vag-d4-=raxRoPy (RF5-Z2ua=praxXo¥r, CAS# 100-00-
5)

b b ~OREDO M
TRV TIREE S D FTREMD H 5, —MEMOBRERICET 5 AFARERT — 2130,

ERFM/BinEtE
1-7 v u-4-= b a2 0L invitro KTV in vivo TE BJFME K OBIREIER H D,

1-7vv-4-= b a_XUB AL FICB W CEARFEMEZ RS

1-7ma-4-= ka2 E L, Salmonellatyphimurium i TA100 } O TA1535 % F 7= AREREEAL R
FE T COMEZ AWV 5 E IR RRAE (Ames) TIRXARFMZ /R L7=2%, TA1537, TA1538,
TA98, K ONE.coli WP2uvrA Cidfattiz~7= (1, 2, 3. 4) , TA1535 Tix, UHNEEILROIEIFAE
TTH4RBT 2B CTHWEMEEZ R LT 4)

invivo Tld, 7 vu-4-= hu_XUB oz GEnNE S U1 Swiss ~ 7 ADO ik, BlK. Az
T. DNA YW @ sz (5. 6) .

& AAE

IARCIZED ., 1-788-4-= 1 aXB AT NV—T 2 DRNAWE. & N TORNAMEITSET
XN EINTEY (7) . USEPAIZZ V—TB2DRNAME. T7hbbt h~DRENAYWET
HAHAREMENE W E AR LTS (8)

1-7 nu-4-= hu X oz s vitatiRig, 7 v bR~ 7 Z0E RS (9, 10)
KO~ 7 2 05ffil#e NG (12) 1280 Efish T 5,

2 FEDOKGEEIC L A3k (9) TIE. MEET » MW THIBIEE (BRAENE, SRHEPI IR, 5 PR &
OAE) OFBERBEMMA ARSI, HEREZ W TR O ME AEOBMMN 2 S, ZiHI13ED F
HAELOEHE (7.7 X0V 41.2mglkg/day) THEFHFHIICHEE Th o=, M LCHBLEEZ KO X 5
7R BN OIS L b A DT, BIERESANEO N & & (53.8 mg/kg/day) TH 5
. ZHIHMECHEIENICERE Th o7, ~ U AT, ME—OFERZEOHEMX, Mo mHE
(275.2 mg/kg/day) (ZBIT A B MAERIETH - 72, RILEREC~~ F 7 U v DD D X 57
MRFHREE ., £-MEMRT v e~ T 2D T TH BT,

BIOKGERIZ L 5Bk (10) Ti, i CD-1 7 v MZ 18 7 HREEHR G LB A I1EE 2% L2
Hoto, 18 B AORM, BT ORELZFEICE VLU TO X S ICHEI L, EKHEREICIIREMO 3
7 A I 2000 ppm., & 2 7 HREIZ 250ppm. 6 7 H B2 5 18 7 A H £ T500 ppm %, & HAEREC
WA 3 4 A R 4000 ppm, YR 2 1 A 2 500 ppm, 6 4 A B2>5 18 7 A B % T 1000 ppm %
b Uiz, W1 HERE R, (KA EREDK 17 molkg. i HEREK 33 mglkg 72 72, ik G-
MWD 6 WAKIZT v NEER L, BRI OWTEHME L7z, 7l L7z 11 40/ O, s, Mo, &
g, BB, OBE. BERE. B, BB, RBERAOVFEME) T, EGICBE L EEEINL A b

77,

FEAFFESR (10) (X E72. 18 4 A B G- L2 M CD-1 ~ 7 A B W T, 1-Z7 nm-4-= h Xy
BT K DN ADAREM T2, RIEREND 3 WABIC~ Y A& EZ L, 12 M (i, I
figk, MfER, BN, EIRF. D&, BERE. B, AR OVERESY) OIS AL L, MENTho<wy
ZIZBWT Y, FFIR, R OVig oo A B (M8 B SO i s ) I B E O s N 58
7~
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I NE IR

Bk (11) TiL. MEKE Sprague-Dawley 7~ I (n=60) IZxfL, 1-7 mH-4-= fm~X

B & 5 B 24 7 HE@BHEREARE Lz, EWTRICEW T HEERA LN, THEROEH
B CTA PE B EVE, AR T~EYT U U ROEMR AR BRI,

1-Chloro-4-nitrobenzene — Details of carcinogenicity studies

Study Animals/ Duration/ | Controls | Doses Most sensitive TDso
dose group | Exposure tumor (mg/kg/d)
site/type/sex
50/ group 2 years 50 3: Spleen 1735
male F344 | (Diet) 40; 200; hemangiosarcomas
rats (SPF) 1000 ppm. 7.7 mg/kg/d
(1.5;7.7;
41.2
mg/kg/d)
50/ group 2 years 50 3: Pheochromo- 116.9°
female (Diet) 40; 200; cytoma/Female
F344 rats 1000 ppm. 53.8 mg/kg/d
(SPF) (1.9; 9.8;
53.8
" mg/kg/d)
Ref. 9 50/ group 2 years 50 3: NA
male (Diet) 125; 500;
Crj:BDF1 2000 ppm.
(SPF) 15.3; 60.1;
240.1
mg/kg/d)
50/ group 2 years 50 3: Hepatic 1919.9
female (Diet) 125; 500; hemangiosarcomas
Crj:BDF1 2000 ppm. 275.2 mg/kg/d
(SPF) (17.6; 72.6;
275.2
mg/kg/d)
14-15/ 18 mo 16 2: NA Negative?
group Diet; Average 17
male CD-1 | sacrificed and 33
rats 6 mo after mg/kg;
last dose (see text)
(22.6 and
Ref. 10 452
mg/kg/d)
14-20/sex | 18 mo 15/sex 2: Vascular 4309
group Diet; M: 341, (hemangiomas/
CD-1 mice | sacrificed 720. hemangiosarcomas)/
3 mo after F: 351; 780 | Male
last dose mg/kg/d
60/sex/ 24 mo Yes 3/ NA Negative
c group 5 d/wk, 0.1;0.7;5
Ref. 11 Sprague Gavage mg/kg/d
Dawley rat

Studies listed are in CPDB (Ref. 12) unless otherwise noted.
@ Carcinogenicity study selected for Al/PDE calculation.

b TDs, calculated based on carcinogenicity data (see Note 1)
¢Not in CPDB.

d Histopathology limited to 11-12 tissues.

NA = Not applicable
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FEH AMEDIEREFT

v b (13) . U¥F (14) KOt b (15) TiE, 1-7no-4-= haXUoBAEmic kY 4-7
ar7=Uy (p-7urrr=Ur) ~FRIZRHFIND, p-Zunr=ViFl-7an-4-=Fax
YEVERUL, Ty PR U ATMERE, OMIRESEZFRSED 2 ER/brro T D
(16) . 7=V >0 Xz, &-7uvn7=Y>r (16) LW\ 1-Z7un-4-=taxXrEr (17) OV
FTHIZHONWT iﬁﬁ&ﬁ?@ﬁ?ﬂﬁﬁ’ﬂ?ﬁ{%\ i D AR AL K QMBI R foe 8 L7z, JIFiE & OMIELRE oD 1fi
EEEIERR O MBI RIB SN TS, A hEZ o B UIMER OCBEEENIT 1-7 na-4-=
XU BUDBEHERIERO 1 D Tho, BEABPIEREHERT TH D Z L0, WM X 538k
(9, 10) X v HIEWVARE TER SRR ORSORE (11) ORBRICBITS, A h~E R
E U ME M ONNE VT U N A B LTz ARG N i?‘ﬁboﬁé:b\?%;%f%ﬁ T HTWS,

Ei/J‘ TDso & 72 D EEAIT, #EZ » FORIBHERAMRECH -2 (9) . ZOMEMIT F344 7

v RO, FRZHETIIAN Yy 7 7T RIS LT—RITHY | KOoNDILFEME &5 L%
%LEX’L\ ZTNHDOEL FIERFMEHETH D (18) , T O DOREE I~ I A L) /e fEE &
PEoTRY ., RMEKICEFHELEZRTT =V 00 p-Z7un7 =0 ok ) RbFEWEIC X 5 M
NEDOFHRAERAMETFIL, b)Y b otk (18) & D5 WIHMEIRRITKT 25 R H DO TH
HHrLEZONTET,

LT, ATFD X D 7223 BRI/ AT O STERIGELS & 5,
iﬁ%iﬁﬂ@%iﬂé@%< A P~EZ 0B UMUEICREET 2 0 (MigEL & OILEEE) CTh oz
N— k
R BB RAIEOFERIC L RO SN H D Z &
Eﬁ 5o éFn‘%ﬁm)Jﬂgﬁfﬁ)%é C (EBIEREXNDDZ L, BXOFIEKHEZ HW =R
(11) Pt Th o7 LIS <)

L2xL72 536, Salmonella OZ8 B HERERTl, 1-7 2 2-4-= s 72X ¥ 7 Salmonella TA100 %
N TAL1535 TEEFMEA R L7. (L)L TA98 R°Z DMOFEK CIFERIFMZ RS enoTz) o 2
DFERMNS . BREMN 1-7 an-d4-= haXuProEEHERIEAKTEO—DTho7= 2 L HVR
MENTEY, ZOERFM Y — 0%, R T B LA RFEEARET, £/27 v b
it SO 7#4E T @ Salmonella TA98 TO A FHIM: 4 & » TERFMZ 779 (19) | 1-7 1 -4-= h X
VEVYOREMTHD p—rra T =) Eid R o TERY ARFEMEEDOBTIEN RS D
LRI ND, invivo BRmEMET — 21, BEFEVEERET O ATREMEZ BT S 1IN E LT
W5,

1-Z7vv-4-= ha X B IR A L, ZREMEEHAETZGE TS RV2D, Al 25
L7,

Bl _E OFRBEECAR S I REE

%11 21X US EPA. WHO X% Agency for Toxic Substances & Disease Registry (ATSDR) 2k 0. il
FOREMEITAR I T,

Al DEH

bSO S TDso 13, T v M ORIBHHEBEME T 260 THD (9)
A3 Al = TDso/50,000 x 50 kg

AEJE Al = 117 mg/kg/day /50,000 x 50 kg

AJE Al = 117 pg/day

47



References

1.

10.

11.

Haworth S, Lawlor T, Mortelmans K, Speck W, Zeiger E. Salmonella mutagenicity test results for 250
chemicals. Environ Mutagen 1983;5 Suppl 1:1-142.

Japan Chemical Industry Ecology-Toxicology & information Center (JETOC). Japan: Mutagenicity test
data of existing chemical substances based on the toxicity investigation system of the Industrial Safety
and Health law. 2005 Addendum 3.

Kawai A, Goto S, Matsumoto Y, Matsushita H. Mutagenicity of aliphatic and aromatic nitro
compounds. Sangyoigaku 1987;29:34-55.

NTP. Technical Report on Toxicity Studies on 2-Chloronitrobenzene and 4-Chloronitrobenzene (CAS
Nos. 88-73-3 and 100-00-5) Administered by Inhalation to F344/N Rats and B6C4F1 Mice. National
Toxicology Program, Research Triangle Park, NC. 1993; NTP TR33.

Cesarone CF, Bolognesi C, Santi L. DNA damage induced in vivo in various tissues by nitrobenzene
derivatives. Mutat Res 1983;116:239-46.

Cesarone CF, Fugassa E, Gallo G, Voci A, Orunesu M. Influence of the culture time on DNA damage
and repair in isolated rat hepatocytes exposed to nitrochlorobenzene derivatives. Mutat Res
1984;131:215-22.

IARC. Printing processes and printing inks, carbon black and some nitro compounds. Monographs on
the Evaluation of Carcinogenic Risk of Chemicals to Humans. World Health Organization, Lyon. 1996.
Vol. 65.

US Environmental Protection Agency (USEPA). Health Effects Assessment Summary Tables. Office of
Solid Waste and Emergency Response, US Environmental Protection Agency, Washington DC. 1995;
No. PB95-921199.

Matsumoto M., Aiso S, Senoh H, Yamazaki K, Arito H, Nagano K, et al. Carcinogenicity and chronic
toxicity of para-chloronitrobenzene in rats and mice by two-year feeding. J. Environ Pathol Toxicol
Oncol 2006;25:571-84.

Weisburger EK, Russfield AB, Homburger F, Weisburger JH, Boger E, Van Dongen, et al. Testing of
twenty-one environmental aromatic amines or derivatives for long-term toxicity or carcinogenicity. J
Environ Pathol Toxicol 1978;2:325-56.

Schroeder RE, Daly JW. A chronic oral gavage study in rats with p-nitrochlorobenzene. Biodynamics
Inc. 1984. Project No. 80-2487. NTIS/OTS 0536382.

48



12.

13.

14.

15.

16.

17.

18.

19.

Carcinogenicity Potency Database (CPDB). [Online]. Available from: URL.:
https://files.toxplanet.com/cpdb/index.html

Yoshida T, Andoh K, Tabuchi T. Identification of urinary metabolites in rats treated with p-
chloronitrobenzene. Arch Toxicol 1991;65:52-8.

Bray HG, James SP, Thorpe WV. The metabolism of the monochloronitrobenzenes in the rabbit.
Biochem J 1956;64:38-44.

Yoshida T, Tabuchi T, Andoh K. Pharmacokinetic study of p-chloronitrobenzene in humans suffering
from acute poisoning. Drug Metab Dispos 1993;21:1142-6.

IARC. Occupational exposures of hairdressers and barbers and personal use of hair colourants; some
hair dyes, cosmetic colourants, industrial dyestuffs and aromatic amines. Monographs on the Evaluation
of the Carcinogenic Risk of Chemicals to Humans. International Agency for Research on Cancer, World
Health Organization, Lyon. 1993;57.

Travlos GS, Mahler J, Ragan HA, Chou BJ, Bucher JR. Thirteen-week inhalation toxicity of 2- and 4-
chloronitrobenzene in F344/N rats and B6C3F1 mice. Fundam Appl Toxicol 1996;30:75-92.

Greim H, Hartwig A, Reuter U, Richter-Reichel HB, Thielman HW. Chemically induced
pheochromocytomas in rats: mechanisms and relevance for human risk assessment. Crit Rev Toxicol
2009;39:695-718.

WHO. CICAD 48: Concise International Chemical Assessment Document 48 p-Chloroaniline. Geneva.

[Online]. 2003; Available from: URL.: http://www.inchem.org/documents/cicads/cicads/cicad48.htm

49


https://files.toxplanet.com/cpdb/index.html
http://www.inchem.org/documents/cicads/cicads/cicad48.htm

p-Z LV (2-ANFVE5-AFNT =Y, CASH#120-71-8)

b b ~OBREED A REME:

WREE S D ATEEME I TEMRIHICB W T Th D, —BER~DOREFEICEH L CATFARERT — X 1%
720N,

BRI/ BILEME
p-7 LI dinvitro TAERFME R OMBmEEEZ R L, invivo T AEFE7E 2B R wE & s 9 Rk
Wb,

p-7 L VAT FICB W CERFEMEZRT

RENEPEILRAAAE I 2850 Salmonella #k (1, 2, 3) .

FAR B FE2AT5BigBlue F T AV 2=y 7= ZET L DASFHERER O & L [F%
T2 0.25%K%TN05%D p-7 Ly U EfAREHZ X % 180 HF OB S (4) .

invivo IZBWT, p-Z LIV UiE~ T AOFHMICB W OMEZFHHEET (5. 6. 7) . £72 p53 ~
TREA~ T AT XVKE (nullizygous) ~ 7 ADEREIZEBWNTY . /IMEDFEIITA LN
7= (8) , po3 ~T uEA~ U A E A WTRIORER TR b /MEOEINX, 7=V & Z DR
BALAEMZ L DA M~ET v EVERCHANER MO 2 IRE(LTH L AREERH 5 (9)

a7 & OBEEAERETT L U s HEERIC X D DNA 84U A b otz (6. 7) 25, p-7 L
VUV D T AROEKE I Ay FT v A T, FOMOMEBITIZENDY . BEBEEE T DNA 8481
Wross Shiz (10)

RS A
IARCIZE VY, p-Z Ly P I T N—T2BORBAME, BEHLL B NI L TRERBAMERT &
MEER TS (11)

T o 2 W TSR 22 = T L TO N AEMERER L. 1 LoV, $EEE# 5 L 7= Fischer 344 &
v R &N BBC3FL ~ 7 AD NTP Bk (5) IZB W T, p-7 Ly VBB L5 Lz, MoBgER
BT X DR AT —Z 1720,

ENZENOERE S L REMERER 50 ICOBM TR E SNTZREIC, p-2 LY VU R EEERE LT,
MEfEZ IV EAL SO PED S RBE G R E LT, p-7 LY ORREILEET 0.5% X% 1.0%7Z > 7223, =7
ATIL 21 BT GIRED 0.15% K Y 0.3%~EH S/, #5-&% CPDB (12) THWwHhD
mg/kg/day |ZZEHT % & HET ~ Y 198 J OF 396 mg/kg/day, M s ka3 245 K OF 491 mg/kg/day
M~ 7 A3 260 } OF 552 mg/kg/day., i~ 7 A A3 281 K Of 563 mg/kg/day T - 7=,

EmHAEOHE~ U A ZRE, HEINTREWILp-7 LIP3 104 EREBER G S, EHITHERK
2 WEMBLE S e, mAEOE~ Y 2386, 5 92 WK TRFE TIHT Lz, WThoiiy
HOMEREIZ BN TS, SETRITIHE LM Lz, FEOEREORARITSHEF L VEHERT
mPo T, MR TORECA LY BIICEAEL TWEZEICLbDES D,

BhHEINZT v MImtEE bz, BEPUE (FLERE. R bRk, BT LRCALEAME, BAT LRk &
USRI 2 A LT AR &Uﬂﬁfﬁﬂfy‘ﬁ%ﬂi)ﬂ@ﬂ%@ﬁuﬁr%éﬁ BERRFERNED T, K
HEOHEZ v b Tl RO S ORISR, E'/\;F”H?F N 2 A Lo AR
AR ThoTe, BE SN~ U ATEHMEENTIZEBWNTS, BEEORESR (B, RF EEE.
BAT LR A A LICRAER) PAE ThoTz, &5 SN~ U 2 TIIATMALE DR AERNE
BETCThol,
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BT SH L p-7 LY T Fischer 344 7w Mk L THEDAME R L, MERED R & OVFLER
fE, MEREOMARRESEMLNE, HMEO RGO AERD R 25| & Z Lz, p-7 LI T id B6C3F1
VU ATHRNANMEZ R U, MEREOREME & OME O T 2 553 LT,

P53 +/- ~IEA MY T ADEMEBAETT L TEH, BMEROBEEN A LN, p-7 LY Ud
~ U AFED A RRER DO MRk F 2 A A 9 A KRB 723 B ©, Btk e LT S (13) . p-7
L ¥ 78 400 mglkg/day “C 26 [ 5REIFE OG- S v 19 3 BRO N 18 R L OB G- Sz 1
AR T MU OEMATRD bz,

-Cresidine — Details of carcinogenicity studies

Study Animals | Duration | Controls | Doses Most TDso
/dose / sensitive (mg/kg/d
group Exposur tumor )

e site/type/sex
50/sex/ | 2 year 50 2: Urinary 44.7
group Feed 0.5and 1% | bladder /Male
B6C3F1 Reduced
mice after 21 wk
Ref. 52 to 0.15 and
0.3%.
M: 260:552.
F: 281; 563
mg/kg/d
50/sex/ | 2 year 50 0.5and 1% | Urinary 88.4
Ref 5 group Feed M: 198;396. | bladder /Male
' Fisher F: 245;491
344 rats mg/kg/d

a Carcinogenicity study selected for Al calculation.
Studies listed are in CPDB (Ref. 12).

RS AAEDBEFF
p-7 LI VU IERFEMIENAE TH Y | FFAEIUERIL TDs 22 b DEMIMEIC LV R Eh D,

A EDOREMESCAR S REM
Hb EOFRE AT STV,

HAERE (AD
Al ZEHT % 72 OREBRERN ORI

p-7 LT U ONARMRERD 5 HHE—E )72 b D1X, CPDB IZTHE I T % NCINTP (5)
INENE LT CTh o 7o, bSO @ TDso M HE~ U 2 DREMIES 2 515 & L T\ 27z,
Al DEHIZIT~ 7 A 0B & 8 IR LT,

Al DEH

NCINTP fRER(CFWT, HEHED T » kMO~ 7 ZADBEMEI R 2 TDso I3 b2 m <. 7
> @ TDso 11 110 mg/kg/day & OV 88.4 mg/kg/day, ~ 7 A D TDso [XMf 69 mg/kg/day K OV 44.7
mg/kg/day 72 o7z, i bERSFRMEITIE~ U A TRE SN CThH o 7,

AVEANTIRD X O IZRHR S D,
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ZEE Al = TDs0/50,000 x 50 kg

AEJE Al = 44.7 mg/kg/day/50,000 x 50 kg

AJE Al = 45 pg/day
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12-7uatx ¥ (CASH 106-93-4)

b b ~OBREED A REME:

12-C7 aTx & 0%, Do IR B A FEZRAC TR R ERERA & L CTHOWSBRTWE2Y, Falbh~
DR D, US EPAROECIZERA 221 L7 (1, 2) . 1,2-Y 7 nEx ¥ AT EERLA BRSSO
BRRICHN OGN TWS,

BEREN BEEE

12-v7mExH %, invitro Bin vivo CEE ML OB nmtELr R, 12-0 7 mExH 0,
AmesikBRIZ B W TRENEHEAL RO F BIZ b b T A RFEM A/ R L (3-7) , 127 rExH
. RS LR OEEIZ DT, ~U RV 74—~ CHMEEZ R L7 (8) . invitro
(23BN TRERERIAR & IR o0 [ 7 CDNABTE O B Z 7265 L (9) . Fx A =—A
LA =PI (CHO) M CZERERZFHR Lz (10) , 1,2-Y 7 vEx ¥ | ICHOMAE T H &K
PR YR R OSEE 2 M7 (11) . 7 v bZ2AWzinvivoa A~ N7 A Tk, 100
mo/kgD1.2-2 7 v X & F 5% O OB TR RO bivlz, 100 mglkgE T
D12-Y 7 vETZ UG INTT v MERRMER MERER CIX, BEOERERI S LN (12) |

FED AAE

IARC 2LV, 12-UVT7rETH i3t M L TEBZOLIBBAMERD D (Fv—7 2A) L55%E
ENTWSE (13) o WA ORI ANEREBRIZOWTIX CPDB IZ@# i snTng (14) ., 12-¥
TuExg 0%, WHEOT Y N RN T AW T ORI TERE LItk BRAME R L (16-
21) o W HIEEZEO WSO, RS (GREISUIEOK) % ORTE & WA G#% O &PET
Hoto, TOMOIEEEALC, &, M, FFIEREOIHIRENH D, WHOFN, D &h 1205
BRCBMTH -7,

1,2-Dibromoethane — Details of carcinogenicity studies

Study Animals/ | Duration/ | Controls | Doses? Most sensitive | TDso
dose Exposure tumor (mg/kg/day
group site/type/sex )o
Ref. 16 30/sex/ M: 65 50 1: Forestomach/ 11.8
group weeks 4 mmol/L Squamous
B6C3F1 |F:73 M: 116 carcinoma/Male
mice weeks, F: 103
drinking mg/kg/day
water
Ref. 17 50/sex/ 78 weeks, | 100 1: Forestomach/ 9.44
group drinking M: 46.7 Squamous
B6C3F1 | water F. 48 carcinoma/Male
mice mg/kg/day
Ref. 18 50/sex/ 53 weeks, | 20 2: Forestomach/ 2.38
group gavage M: 30, 53 Squamous cell
B6C3F1 F: 26, 52 carcinoma/
mice mg/kg/day | Male
Ref. 18 50/sex/ M: 40 20 2: Stomach/ 1.26
group weeks M: 27.4, Squamous cell
Osborne- | F: 50 29.2 carcinoma/
Mendel weeks, Female
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Study Animals/ | Duration/ | Controls | Doses? Most sensitive | TDso
dose Exposure tumor (mg/kg/day
group site/type/sex )P
rats gavage F: 26.7,28.1
mg/kg/day
Ref. 19 50/sex/ M: 78 50 2: Lung/ Multiple | 18.2
group weeks, F: M: 19.9, tumor types/
B6C3F1 | 96 weeks, 79.5 Male
mice inhalation F:23.9,95.6
mg/kg/day
Ref. 19 | 50/sex/ M: 95 50 2: Nasal cavity/ 2.33
group weeks M: 4.0, 15.9 | Carcinomas and
F344 rats | F: 97 F:5.71, 22.8 | adenocarcinoma
weeks, mg/kg/day | / Female
inhalation
Ref. 20 48/sex/ 78 weeks, |48 1: Nasal 1.19
group inhalation M: 9.39 cavity/Multiple
Sprague- F:13.4 tumor
Dawley mg/kg/day | types/Male
rats
Ref. 219 | 50/sex/ | 103 weeks |50 2: Nasal NC
group (20 ppm) / M and F: cavity/Multiple
B6C3F1 | 90 weeks 3.55,14.18 | tumor
mice (40 ppm), mg/kg/day | types/Female
inhalation

NC = Not calculated

@ mg/kg/day values stated in CPDB (Ref. 14)

b Individual TDso values are the CPDB TDsp values as reported in the Lhasa carcinogenicity database (Ref. 15).
TDsg values represent the TDsp from the most sensitive tumor site.
¢ Carcinogenicity study selected for Al derivation
4 This study was conducted specifically to evaluate the types of tumors formed in the nasal cavity of mice
following inhalation exposure. No other tissues were evaluated for carcinogenicity.

B AR IS APERBR L, F344 T v M &2 W T NTP THii S vz A

WBRThs (19 . Z0

B (kT 95 M L OMET 97 JM) Tik. U2 HEMIRERR T - B 58E 2 8 (T 4
KON 15.9 mg/kg/day, HfEC 5.71 & O 22.8 mg/kg/day, HEMER- S0 PT,FE) K OV RERE  (ffERES 50 )
MRE STz, fie bR ME DB ERL AT D TDso 1% 2.33 mg/kg/day T# %, Sprague Dawley &
v B aE W TR AR THEM I B oRER (20) Tl XL VKW TDso B0, Z ORERT
ISR E R GRET 1 OB THY . 78 MO G HIFIT 1 B 48 ILORTETHH72Z &0 b,
NTP T A7k & b _T TDso DHEED R THENE D LB 2 bl

B6C3F1~ 7 A|Z53 MIC 7= » TL2-Y 7 uEx & o 2ok O 5 U735k 23 i b i fd 7 3R
THd (18) ., ZORERTIL, WYL GEE28E (MERERS0UC /B R OSHRRE  (HERE-200T)
AWz, B bSO E R ERAL O TDsofE 142.38 mg/kg/day Td %, Osborne-Mendel 7 >
THREROBBRAEM STV D0, B RG22 TG EOMFE /< (18) &45-HIH
FUERECTH Y . HELUGBERORFUST T & TDso DHEEIZIRA D D5 Z &b, ZORERITAH
MENERNE RIS (18)

FE DS A DVE RIS
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12-V7 0 B ANIERFMRENAME THY . T ALEREFICE S BRFM25RT L
Ezohbd, TOD, FREBERE (Al [ LTDsen> b DEBIMEIC LV EHEHTE 5, %Dﬁ%&
D12-T 7 BETH ANZOWTHEA SN TDso M i/ & 2 B IEGA B AMER R L EWH D) |
YUAKORT v NOFIFEECTHD (18) . WAMRTEZIZ OV TEA S 172 TDsofE Tl vvx
@%@ﬁk7zh@ﬁﬂ@ﬁﬂﬁmf%éo%u&ﬁéhtm%ﬁwﬁﬁﬁﬁﬁm%% g NAiH
(5 2 L THI & Z SN A RIESCHITLIC X - TEIERNAE L., &EBICEENRET S 2
ENREINTND, b FCEHBAORESNEYWEITESCHCRIELZBRT 2015 L, FoHkE
TIRH R NG SN E T —ERFE, ATHICH ES O LICRE I SN D fREEN H 5,
L7=MNo T, ZOX) RIEEFHRIT, MEAECRVWHETIZE MQZBER W EEZBND
(22, 23) . [AEROIRIENER K O AR ERIT A BIFHEAL P E CHRd bbb, LavL, DNA
L&ﬁm¢57w%wMﬁf%@ BHEENL, BEEMEORNAME THH Z L RWESN
TWH12-U 7 aEx X DA, HENRIRERGZRICH LT, 20X 5 RIEERFMEO SR
EOEMIZ L ERABF O L2 XRHT 5 Z ST L W,

A _EDOREMECAR SV REME
HL EORREITATE STV,

HRERE (A
Al B H D726 OFRBRIEIR O AR HL

12-U7uvExg 2 0F, WAKOR O OREREICLDERFERDNAME TH D, 12-0 7 aF
R IR 7?2&07/F®ﬁﬁfﬁﬂh% I CThbEEZLND, ATFRREREEFNT —
5#%\W<Oﬁ@%%ﬁfi12/7m%I§/ﬂﬁﬂﬁ IR END Z ENRBSIND, T
kTIE, 30 EANIC miuﬁﬂ@ﬂéﬂé(ﬂ FOFH, 1,2- 7 aE X 30K
W NBREE % Z%éﬁiﬁ% ICED EEHCHERITE D, ZOHEHNE., WHFORKT12-U7 1
T H N éﬂt@%TLu@fﬂ IO BIDZ ENDBEMIT HILD, TDs fEIFEMFES
Epacy Sl bﬁb%?ﬂb@ﬁ

NTP CEINTZ~vTARRT v NORPBAMT — X 2BET 5L, Rb#EULRRBRNLELN
5 Ee bR ME DO EERL AL D TDso 1% 2.33 mglkglday T 5, Z DfiEix, M F344 7~ F T
O EWEREIE O RBISHE 2 HS< TDoETH 5,

WAL RO Al ORHICHELE XD TDso IENFIFRE (Z4E 4 2.33 KO 2.38 mg/kg/day) T 5
Z b, IR Tl TDsofE % 2.3 mg/kg/day & L. 5 OFEHRRIEIZOWTH—D Al ZEHHT 5,

Al DFEH

A Al = TDs0/50000 x 50 kg

AEJE Al = 2.3 mg/kg/day/50000 x 50 kg
A Al = 2 pg/day
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DRAFNUIANRINZa Y K (CASH 79-44-7)

b b~ DIREEO AT
TR TIREET D FTREMEDN D 5, —BIEMOREICBT 2 AT ARERT — X130,

BRIFM/BEEE
DAFHNANI e Y K (DMCC) 1 in vitro & O in vivo TZERFM: K V& BN H 5 & &
255D,

DMCC |ZLL Tz T RFUM: 2 7,
RHEMAL DA% R, Salmonella typhimurium TA100, TA1535, TA1537. TA98 &% (X TA1538
TR (1. 2),

invivo (23T, /IMZRRER TERMER R VE D vz () &

M AAE
IARC IZJL Y, DMCC 127 v—7 2A OALEW. & Mk U TIHEDAMEDN S D aIREMEN S & 4558
ShTwng @) .

67 A 7 5124 £ TOHIPH THRER S 758 H O/NBBGEER TIEA A K DT IEEmE ST,
DMCCO t F TOFRNAM AR REMII A+ TH D, 1F - W TIZDMCCHME S 2 7538 9~ %Ak
N> %,

BROFEICI AP ER I N TN, AlZRD D003 ERE LTl A KL ONEIEN £ 5-
AR E W=,

VU T AT U NA A — (21 ppmDDMCC A 1 H 6, #E5H ., FHm iz 2 LD 7=
BRHRESNDET, MAICKLVIRFE L. (5) . 55%D B SIED R LRGN B0 _ﬂb\
HRMELTONLAY —TIHERBEDREBIIA LN -7, BHIHTEEBE L%

fEE A AT 28 OESIITNEHRE SN B) .

i ICR/Ha Swiss ~ 7 2 & vy, B @A, B2 TG ROV ip &G L D DMCC D3R AAFEM 23
Bl (6; ZoaBiad Al BHITEIR L) o KESAA CTlL, DMCC 2 mg % 3 [A] 492 H[##& 5
L7k A, ~ 7 AB0PLH 40 PLIZHLBANE, 50 PLrh 30 PLIZEEEAFHEI T H 2 &b ho7-, 5mg/
O M THE LEIORZ Fi#h %4 427 HEfk L7-, B T#RE#%, ~ 7 A 50 LA 36 PLCHIfE, 50 Pt
3 E TR BRI AZRO T, ip KGR TIE, ~ 7 AIZDMCC 1 mg # 18], 450 HREj#5 L
786, 30 ULt 14 PT-Chlioo FLEAMRE, 30 PCHt 9 PTC /e EfE S (30 VL 8 PLIX M) 235 X
ATz, XPRRRECIL, BESAN CIIEN A BT, BTG TiX 50 PBH 1 PCICHER A B AL, ip
P 5-7C1% 30 PBH 1 PTIZ A R OF 30 PTH 10 PCIZ A O FLEAIEIE S A bz, ke LT, xR &b
i U CRAT (GEHEALD) EEEO AR NAEITHII U, mEEEAL O RS A Z I L T\ o
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Dimethylcarbamyl chloride — Details of carcinogenicity studies

Study | Animals/ Duration/ Controls | Doses Tumors TDso
dose group | Exposure observation (mg/kg/d)
30 64 weeks 30 1: Injection site: 4.59¢
Ref. 6 female Once/wk 1 mg malignant
' ICR/Ha Intra- 5.71 mg/kg/d | tumors/Female
Swiss mice | peritoneal
99 Lifetime 50 sham 1: Squamous cell 0.625
Ref. 5 male Syrian | 6 h/d, treated 1 ppm carcinoma of
' golden 5 d/wk 200 0.553 nasal cavity
hamsters Inhalation untreated | mg/kg/d
50 70 weeks 50 1: Skin: Papillomas | NA®
Ref. 6 female 3 times/wk 2mg and carcinomas/
' ICR/Ha Skin Female
Swiss mice
50 61 weeks 50 1: Injection site: NA°®
female Once/wk 5mg Fibrosarcomas;
Ref.6 | ICR/Ha Subcutaneous Squamous cell
Swiss mice carcinomas/
Female
Male 6 weeks Yes 1: Nasal NAf
Sprague- 6 h/d, 1 ppm tumors/Male
Ref. 7 Dawley rats | 5 d/wk
' Inhalation;
examined at
end of life
30-50 18-22 mo Yes 2: Skin. NA°
female 3 times/wk 2 and 4.3 mg | Mainly skin
Ref.8 | ICR/Ha Skin squamous
Swiss mice carcinoma/Fema
le
Female 18-22 mo Yes 1: Site of NAC
ICR/Ha Once/wk 4.3mg administration.
Swiss mice | Subcutaneous Mainly sarcoma.
Ref. 8 Hemangioma,
squamous
carcinoma and
papilloma also
seen/Female
Female 12 mo; Yes 2: NAY
ICR/Ha Once/wk 0.43 and 4.3
Ref.8 | Swiss mice | Subcutaneous mg
examined at
end of life

Studies listed are in CPDB (Ref. 9) unless otherwise noted.
aCarcinogenicity study selected for non-inhalation Al.

b Carcinogenicity study selected for inhalation Al.

NA= Not applicable
¢Did not examine all tissues histologically. Subcutaneous and skin painting studies are not included in CPDB as

route with greater likelihood of whole body exposure is considered more valuable.

dSubcutaneous and skin painting studies are not included in CPDB as route with greater likelihood of whole body
exposure is considered more valuable.
¢ Histopathology only on tissues that appeared abnormal at autopsy.
fExamined only for nasal cancer. Does not meet criteria for inclusion in CPDB of exposure for at least one fourth
of the standard lifetime.
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il kDR EMESCAR S REME
HH EORREIZAFR STV,

HEERE (Al

LT —22HSE, DMCC IZERFMERNAME L EZOND, TOME, FFR) A7 H&

ZREHT DI, DARMERER Ci bSO E VY TDs 206 O EMRIMENE Y 72 FiETH 5,

DMCC SN, CORMNAME L ZEZ BN D720, W ABRTRIC OV T OBRZERE & 1380

Al ZBHT 2008 Th -7,

ROREGICIDHERIIAFTE WD, WAL OBRFERBEICHOWTIX, BEIENE S L7Z Van

Duuren & (6) OREREZ AWz, IREEGEOBEFRZMRILL L4, TDs (% 4.59 mg/kg/day
(CPDB) T&h -7z,

FEEANT, UTOEBVEHINS,

A3 Al = TDso/50,000 x 50 kg

AEJE Al = 4,59 mg/kg/day/50,000 x 50 kg

AJE Al =5 pg/day

®A Al

WAANLZ, UTFTOEEBVERHIND,

DMCC DWW AZ TN A — D EBIEDN b EZMEDOmWFHliTE H THh Y . TDso 1X 0.625 mg/kg/day
THol=,

AEJE Al = TDs0/50,000 x 50 kg

AEJE Al = 0.625 mg/kg/day/50,000 x 50 kg
AEJER A Al = 0.6 pg/day
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gy A F /v (CASH 77-78-1)

b b ~OBREED A REME:

USEPAIZ L WG SN, HOH—EATIZHIT 5 19834ED KA T — X 1TSS &, iy A F v
(DMS) DI RZIEEIL LS H A — MO E TAug Xid 1L4pph TH S (1) .

TEREM/BEEE
DMS X invitro & TF invivo CE R JFME N NEREEE R~ (2)

DMS [FLLF CTAREFMEZ R LT,

B 2 W D IR LR A FABR (Ames) 128V T, REHEMH L OF I h3> 59, Salmonella
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DMS- Details of carcinogenicity studies

Study Animals | Duration/ Controls | Doses Tumor TDso
Exposure observations (mg/kg/d
)
Ref. 6 Golden 15 mo Yes 2: Tumors in NA?
hamsters, | 6 h/d, 0.5; 2.0 lungs, thorax
Wistar 2 d/wk ppm and nasal
rats, and | followed by passages at both
NMRI 15 mo doses
mice observation
male and | period
female Inhalation
(number
not
clearly
specified
)
Ref. 7 20-27 130 days No 2: Squamous cell NAP
BDrats | 1h/d, 5 d/wk 3; 10 ppm | carcinoma in
Sex not | followed by nasal epithelium
specified | 643 day at 3 ppm.
observation Squamous cell
period carcinomas in
Inhalation nasal epithelium
and lympho-
sarcoma in the
thorax with
metastases to the
lung at 10 ppm.
Ref. 8 8-17 BD | 394 days No 2: Injection-site NA®
Rats The duration 8; 16 sarcomas in 7/11
Sex not | of the study mg/kg/wk | at low dose and
specified | was not 4/6 at high dose;
reported but occasional
mean tumor metastases to the
induction lung. One
time was 500 hepatic
days carcinoma.
Subcutaneous
Ref. 7 15BD Up to 740 No 1: Local sarcomas | NA®
Rats day 50 mg/kg | of connective
Sex not | evaluation tissue in 7/15
specified | Following rats; multiple
single metastases to the
injection lungs in three
Subcutaneous cases
Ref. 7 12 BD 800 days No 2: No tumors NA®
rats Once/wk 2; 4 mg/kg | reported
Sex not | Intravenous
specified
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Study Animals | Duration/ Controls | Doses Tumor TDso
Exposure observations (mg/kg/d
)
Ref. 7 8 BD 1 year No 1: 4/59 offspring NAY
rats offspring 20 mg/kg | had malignant
(pregnan | observation tumors of the
t following nervous system
females) | single dose, while 2/59 had
gestation day malignant
15 hepatic tumors.
Intravenous
Ref. 9 90 Duration not | Not 3: Increase in lung | NA®
female reported indicated | 0.4; 1; 20 | adenomas at
CBAX57 | 4 h/d, 5 d/wk mg/m?® high dose
Bl/6 Inhalation
mice
Ref. 10 20 475 days Not 1: No findings NA'
ICR/Ha | 3 times/wk indicated | 0.1 mg
Swiss Dermal
mice?

Studies listed are in not in CPDB.

NA = Not applicable

aControl data not reported. Tumor incidences not tabulated by species or dose.

®Small group size. No concurrent control group. One rat at high dose had a cerebellar tumor and two at low dose
had nervous system tumors which are very rare and distant from exposure.

¢ Small group size, no concurrent control group.

9No concurrent control group.

¢ Duration not reported

fLimited number of animals. Only one dose tested. Even when DMS was combined with tumor promoters no tumors
were noted.

9Sex not specified

FEN AAMEDVEREFF
fiiley A FATERIFEMERBAME TH Y | FFAEREERIT TDso 205 OEMIMEIC LV FH SN D,

Bl _E OFRBEECAR S I REE

RES (EU) DR - & & (REMZEFT (ECHA, 11) 1. DMS O AR 512 X B30 AT
—HZEESE, BB AMEA e —T R AEER LT, ECHA X, 7 v hOWARER (7) 5. T
(FEZE2S 25%HE N+ 5 &) ZH#E Lz, ZORLAENAFRMERER CIX, 25 17EHR (R)

LR OSEERRO biLlc, L LARNR G, RICFEHEH LM oER & RIS, ETERI R,
KTPREM DN, BEEREN 2BE L /e < JREIENREHE N R/NRTH D E WV o T2 TR
DThoTl=%, BEFIMTIZIIREY TH -7,

FEERE (Al

DMS I AR RAME TH L AREERH Y, BELE FORBRPAME THDL LEX LNDLHN,
TDso A BT DRI & T _REROLHEIC L DN AFMERBRAFE LR, S50, SEIFh
BRI L 0 AT AREZRM AR HRBRIT D72 < | TDso DAMFEIZIE L TVRVY, ZHHDZ 2k,
DMS DREE Z —AJEOHEFHRREOBME (TTC) TH D 15uglday ETH5DNRZHETHD,

AJE Al = 1.5 pg/day
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v Zuut KUY (CAS# 106-89-8)

t b ~DIRED W REM:
vt R AIEELEIR S OEKICHN LTS,

EEFM/BEEE

TtZuvnrt KU AL in vitro TERFM LK OSEsitEE R L.,
PR T OFERDZE STV D, in vitro BAREPEIIIF SO fUHHE LR O EIZ b 5T RO b
LZb00, EHEIXSIIC Lo TfilEnsflinrsd s (1-3) . =vrmrb RY UL, FL— ME
FOF LA vFa_— g 4500 E W Ames ilBRICE W TH . REHEMALR DA )
22 59, Salmonella typhimurium DO < D DK K& TN E. coli WP2 uvrA TERFM: 2774 (4) , in
vitro ClE, =¥/ mr b RU IR MRICI N T, 8RR Bk &k O DNA OHEEIZ SN
T2 R,

in vivo B s ERER TIEfad: &

9 AAME

IARC /T, =t Z oot RULEZNL—T 20 ORDAUE. b M LTEBZE L EN
AESMELTWS 1), = Zooke RYUE, &O. KT,
BTHb,

ANED &
TR X 2 BEARERNLTE 23 A

RO EREBRTIZ, Wester 5 (5) 28, v Mozt Zunotk KU 2 KO0 mglkg 28 5[0, 4
FEChl> TR NG L THBY, 2R 7 #5010 HEICHE S5 L. CPDB (6)
IR SN ARG REITTEN T 143 KO 7.14 mglkglday & 725, B THEOAGFET v MzBW
C. AR TIIME4 24 8 &k 43 PTrp 358, KA B Cidu 27 PTrp 2 DT & 43 PR 6 PEORTE 2R
J?LBZJF?# WD BT, FEEOEMEEIIER E e S, BB ORELIT R < O ERAL TR O
BEIMIFEO bNenoTz, WINOAEIZE O TH AT EREICHEEZ AR b, SHET
i**ﬂ‘ﬂmf&()\%ﬁlﬁﬁ 16 5172, CPDB IZFRE#H 41 CU 5 TDso L 2.55mg/kg/day TH 5, Z D
FERIT, RKE SLEMICh-> Tz 7 et KU U EfUKES L1 Wistar 7 v + ORiH TR
ERENRO N EE—EH LTS (7) , Konishi &0 ERIT, FHINHIKMERH YV, B0k
HERA+5Tholofod, CPDBICITRHINTE LT, ZOE /77 7 TIEEF LRV,

W NP 578k Cld. Laskin & (8) A3k Sprague Dawley 7 » k% fvy, AHHABEFZE (100 ppm T 30 [=])
TEPEBIZ (140 UEBF) | SUTAEIEICH 72T 10 &Y 30 ppm DA R (100 IE#E) OWFh
NC, = /mrk N % 1H 6K/, 5 ARALKE Lz, FHIFOS M &IRE Tk, 140 L
Hr 15 P S fZE D R B REEAS . 140 DU 3 VEICRXGE O FLEANENGR D Hav, S MESH, E@@E
FEDRAEZ > TNz, AEJERER CiX, 30 ppm O EICIEFE S 72 100 Pi 2 IED 7 » R T, &
WeD I IEB RS DLz (S 1 F], SPEFLEE 1 F) , EBEORERNMRNIZHL b5
9. CPDB (Z1% 421 mg/kg/day @ TDso 23R STV 5,

2T 53 BRTlX. Van Duuren & (9) 723,
ICAMEZ RO TS, JEEA KO 64 )
FHRLo T,

TEsmrb R a2 TRE Lt~ 7 ADOEFHNL
L, RIS 53 1 B OREEA 5 CIEREE T AR

Epichlorohydrin — Details of carcinogenicity studies

Study | Animals/ | Duration/Exposure | Controls | Doses Most TDso
dose sensitive (mg/kg/d)
group tumor

site/type/sex

Ref. 5% | 50/sex 104 weeks, Gavage | 50 2: Forestomach
Wistar 1.43,7.14 | /Squamous | 2.55°¢
rat mg/kg/day | cell
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carcinomas /
Female
Ref.7 | 18/ 81 weeks, Drinking | 18 3: Forestomach
group water 375, 750, |/ Squamous
Male 1500 ppm. | cell
Wistar 375, 750, | carcinomas | NC¢
rat 1500
mg/kg/day
Ref.8 | 140 30 days, Inhalation | 140 1: Nasal /
Male 100 ppm. | Squamous
Sprague 10.2 cell NCE
Dawley mg/kg/day | carcinomas /
rat Male
Ref. 8 100 136 weeks, 150 2: Nasal /
Male Inhalation 10, 30 Squamous
Sprague ppm. cell 4215
Dawley 0.729, 2.88 | carcinoma /
rat mg/kg/day | Male
Ref.9 |50 61 weeks, S.C. 150 1: Injection site
Female 1 mg/once | sarcomas
ICR/Ha a week NCf
Swiss
mouse
Ref.9 |50 70 weeks, Skin 150 1: No skin
Female 2mg/ 3 papillomas
ICR/Ha times/week | or NC'
Swiss carcinomas
mouse
Ref. 9 50 64 weeks, I.P. 30 1: No tumors
Female 571 (including
ICR/Ha mg/kg/day | no injection | NC®
Swiss site
mouse sarcomas)

NC — Not Calculated, S.C. — Subcutaneous, I.P. — Intraperitoneal

@ Carcinogenicity study selected for Al calculation

® The TDso values are taken from CPDB (Ref. 6)

¢ The TDsp value represents the TDso from the most sensitive tumor site

4 Not calculated due to short term exposure

¢ Not calculated due to limitations of the study design (injection, single dose level, and did not examine all tissues
histologically). The skin painting studies showed no increase in skin papillomas or carcinomas.

fNot calculated: Although TDsy is listed in CPDB, there was no increase in tumors

9 Not calculated because the group size was small, the rats were in poor condition, dosing had to be stopped
intermittently, and there was body weight loss in all dose groups

S AAE DV FBEFF

T zrrt N ATEMEN O 2 7% Lic (AR CIEATE & DROMER, WAL
B CIRRMEE . B TR G IR ORE)
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Tt Z7vot R dinvtiro THIE X OWHALERIRIC B W CTERFEZ 7R3 (4)  BREI N
R R9 D HEPES IR, Bz IE, =¥ sk RU >3, 7. 19 KT 46 mg/kg/day % 10 Af#. X
1L 1, 5 K% 25 mg/kg/day % 90 HIH, S&ER &G Lz v T, A ICHERFMEORE D BE2
Itz (11) . SEIERRIEER N EEOZRRD b, RbBEEL > -0, SR
K OALTLED BRI EINTh o7z, T—4#nb, =¥r7mrok KU ERIEH, 0
REPEPEERICAD b OO, B IXEEEMTN OO OND Z ENRRINTWD, HiE
S O BIEMEIC BT 25 IC OV TiX, 727 V= R AKX DV DE ) 7T 7 250,

Bl L DRR BN S 117 FREEE

TRLRFERET (WHO)  (12) 132 OEEMENI RS AWE IO T, HEKGCBERAIERIE TH D
EWVIREIZFESNT, BEN 1 HRERE% 0.14 pg/kg/day X it 8.4 ug/day (RH 60 kg Dk A)
ENFEL TS, US EPA %, Konishi & (7)) OF —X#ZHWT, EIMEICL Y, ok ~r
(10 T3 D 1 OWEFIFENRA Y A7) % 30 pg/L UK 60 pg/day (13) LHH L7z, F7=. US EPA
1%, 10 54D 1 OEEFEDR ALY 27 OB HWAREZ 8 pg/md, Xtk o 1 AFEREIZET 5
ICH Q3C O E % AV T, 230 pg/day Lt L T2 (13) .

KERMERGLTRMLE - JSHFREE % — (FDAICFSAN) 1%, EZFRIZR L7 Konishi &0
— X2 EANT, 2=y FBRAYU AZ % 27x103 (mg/kg/day)t LEHRE LT\ 5 (14) . &SN -
HYE DY 037 pg/kg XUk 22 pglday # B2 HIREEETE FORMICEBITT DL, BHALY AT R
100 453D 1% kAlD EHEE IS,

HEERE (Al
Al B H O 7= OFRERIEIR DR HL

Wester 5 (5) D5l A 53 ERIT, Al ZHHT 2010 bR TH Y | KR bEZMEOR
WENRE K OSEAR I, REIER G- AMERBRICRIT 5T v FORITE Th D, Z OB, JHEEHR
ARZRET 20108 LR ZZA T Y . B\ ARSI S, (LAY R
Al 2R 0T =2 2R LT 5,

Al DEH
AJE Al = TDso/50,000 x 50 kg

AEJE Al = 2.55 mg/kg/day/50,000 x 50 kg
AP Al = 3 pg/day
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Bib=F )L (CASH 74-96-4)

b b ~OBREED A REME:

BT (Tovxg ) [3EAOERBIE, \RMRIETH D, BICEKRLOAERIZEBIT 2R
L THEAINDT VXU LRITH S, BEUWE THHEL=F MIICHMTICHE ) 7T 78
b, BRIFWERNAME TH D,

BEREN BEEE

BAb=F L, AmesidBRicB W T, 7L — MEZ AW T, RENEMELRFLE T CTlidSalmonella
typhimurium#kTA98, TA100X% U'TAL04 T, F 7o REANEMALROHEEIZ) 030 6T TA 97 T R M
Zalle (1) . BAe=FIEREOBKMLEMTH LD, BT v r—4—HhTafke L
TERFHZFRD 12O ORERAmesiAli b FhE S vz, ZORBRRICEBWNT, BT it
HHEMAL R OF B33 5T TAL00 % NTAL535 T B G 2 7R L7228, TA98 Tl 4L B 5 M: 2 /R
otz (2, 3, 4) o T PERONAAX =S HNTT LA FaX—2 g ETEBIN
72RO AmesikBR Tl ORERZ R L, ZHEBZ 6L BIbmF VOB MDD TH D LB %
bhd (4, 5, 6) .

CHORSEMIEIC IV T, BAL= F VT hfighge sy iR scia (SCE) Z i L7zis, s RO
HEZ Do b FYaERRE ZFE Lol ()

B AME
IARC 12k, Bfb=F ittt M TARENBAMICONWTHET A Z ENTERNEINTWD

8) o RALZTFNDIENANEICET DEFRT — 2 ITAFAEE T B ER TIXR O 7ZFERL L 2>
fib\o

B TIL, BOBAMEOFHLL, 7 v R~ T A~ R F )L OWAFE % 7Hf L 7= National

Toxicology Program (NTP) D 24ER]D/SA 4T v A THRE &7z, 100, 200, 313 400 ppm DR

TI::J:%/I/ 1H6KM, WEHMELILEZA, SEIEREM @EWREEMERINCEY B s) 2
oL (9) .

HE F344/IN 7 » R ClE, RIS BEE OB MM K OVEMEE A MIEZ 5 b e B AER EFICL - T
RIS E DT (R 8/40 #3100 ppm 23/45 5], 200 ppm 18/46 5], 400 ppm 21/46 f5]) . Rfb=F
NWDFINANER Z R T B DFEEOFEILFIE Uiz, MET » Tl IHApRBAE & il RiE o %8 4 5=
N ER Uiz, L L2235, IR BIE O R A RI3E S BIE QAN TH 0 . F 72 MilRiE D%
AR, IR E TR EEERIT K 0 HEEH RIS A B TR o 72, BE6C3FL M~ 7 ATl AN T
D0, FilEEORARICHIFICAERER EADRA LN (Eﬁﬂ@/ﬂ’*lﬂﬂ B 32 O R ST
fil) . W B6C3F1~ v A TlE, FEiEE (H;%JEX IFE) TRIND L DI, BBAMEHOB L)
f@.&%ﬁ:ﬁc@ b= T L L ERROBIFIC L D LB R BT,
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Ethyl Bromide — Details of carcinogenicity studies

Study Animals/ | Duration/ | Controls | Doses? Most sensitive | TDso
dose Exposure tumor (mg/kg/da
group site/type/sex y)P
Ref. 9 50/sex/ 105 weeks, | 50 3: Uterus / Female | 535
group Inhalation M: 115, 229,
B6C3F1 458
mice F: 137, 275,
550
mg/kg/day
Ref. 9 50/sex/ 106 weeks, | 50 3: Adrenal / Male | 149°
group Inhalation M: 22.9,
F344/N 45.8,91.7 F.
Rats 32.7, 65.5,
131
mg/kg/day
Ref. 9 50/sex/ 106 weeks, | 50 3: Liver 670
group Inhalation M: 22.9,
F344/N 45.8,91.7 F:
Rats 32.7, 65.5,
131
mg/kg/day

a@mg/kg/day values stated in CPDB (Ref. 10) and calculated by method used to standardize average daily dose levels
from variety of routes of administration, dosing schedules, species, strains and sexes; values stated in CPDB
accounted for exposure duration of 24 h per day for 7 days per week. (Dose rate = (administered dose x intake/day
x number of doses/week) / (animal weight x 7 days/week))

® TDsy calculated in CPDB

¢ Carcinogenicity study selected for Al calculation

BB AMEDOIERKE

BAL=F LI T A X MAERITH D, BAb=F T ERFERNAWE THY . ATTDs) 6 D
WOAMEIC L VEEHEIND,

) _EDORREESCAR L2 REM

ACGIHIZ BAL=F )L O REREIINE X R E (TLV-TWA) %5 ppm (22 mg/m®) & LT\ 257535,
OSHA & NIOSHIZIF R INE - fE (TWA) %200 ppm (890 mg/m®) & L TW\% (11) . ACGIHIZ
R &V ERL L2 ECZ OfEZHEE LT 5 A%, OSHA & NIOSHIZ W AGRBR 2 H W CHEE L C
AV

HFRERE (Al
AlBH D72 ) OFRBRIEIR DRl

BT g, WABRBERBIC I DERFERDAWE TH D, BT VOWANA FT XA
FEVT AT AHERIZIE OO R oT2b DD, BIEADOWANAL FTT XA TV T 4fH
FE < (12) | BARBERICIVEEORBRICBWVW TR ARKICI DI EHBBENRINTWD
(13) . EERALEBALARR (WiZe &) 12z, v~V AROT v MBWTEHBBENRINTVDHHE
B Ofgss CHEEMERAENBO bz, Z07), o GREIZONT, WARBRNOHEMN L
AlZEHT 2088 TH D,

7 v PR~ T 2 &2 OB AR D AFARERT X TOT—F 2 BET 5L, RbEZMED
E WS RARA & MEL F344INKENE Z » NI T 2 R 0018 o i K OVEME 8 il il o
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BB THY, ZOT L RARA 2 MIOVWTCCPDBTHEA SN 7= TDsol L, BFRE CHEFHEICH B
ZEVRD LR TR AERIZE SN TNV, L LS, & HEO R4 RIIf it
ERREFIINC R o TV Ted, TORBIIEENENRH D LB b, FHENGHEI L 7TDs
I & T32.2 mg/kg/day, & T115 mg/kg/day, i JH & T162 mg/kg/day ThH D (1F2) . AlZGEE
HI 5700k bIEZEOBOWHEEMZ R TFIOICEN T2 b0 B2 bN2D, KIKOTDsfE
T& 532.2 mglkglday % # H45,

Al DEH

A3 Al = TDso/50,000 x 50 kg

AEJE Al = 32.2 mg/kg/day/50,000 x 50 kg
AEIE Al = 32 pg/day
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Hit—FnL (Faux¥ ., CAS#75-00-3)

b b~ DIREEO AT
1G9 ST RGN BAR L ~L (LR DUREE) OUREE, RIPTHRRERA & L T o S iHEfik,

BRIFM/BEEE
WA= F Vi invitro TEBRFME K ONEREIEZ 328, invivo TIZZ b 2R & 720, IARC (1)
DAL= F NV OERFET -2 2 L TR0, 2 ZICEHER N D 5,

b= F LN FIZB W TR RN A2 77T

7 AZIRAETOMEFE N FTREZR S T TRl L 7255810, RENEMELR IR TR OIEFEIE FICEB T 5
Salmonella typhimurium TA100 % O’TA1535,  E. coli WP2uvrA ORI % iV 5 1 17225825 kbR
(AmesidliR) (2. 3. 4) .
RBNEMEACRAFAE F R OFEAFAE T 381F % CHOME % IV 7= hpriat B,

invivolZ3\\ T, #925,000 ppm, 3H WA L7z~ 7 ADOF#/MERER, KO~ 7 2 &2 W72 iFA
EHIDNAG L (UDS) #BR T, Hfifbk=F idzt<cdho7z (5) .

& AAE
IARCIZ LV =T LT T A3bEW. BBAMEIIDEAR EfRES N (1)

BALZF AZONTI, MEED T v MR~ 7 A& v, A XY 1H6RER, 385 H 1008 [A] #¢
HL7ZNTPORER (6) B’ME—DONAFMERBR CTH 5, etk Lols (BROGHRME) . BLO
19,000 ppm=E T 5 L7234 A MO HEXRERBRICE O TH L RZITRD Loz 2 &
O, e OB (15,000 ppm) (FHIR Iz, TN DbDOT —FITZ D%, USEPA (7) 12XD
BRI, BTz RfboTF b Uiz, EiboFLoEE T & 8L, RMemFr e
ENZHEBIL CWD Z iz, MBS ch s el (FambEE) 2~ 7 A8V TEEK
FEL, 7Y MCBOWTEBEELARNWI EE o7, HibmFLid, M~ 7 2B TREBAME
(FE) OHLNRFFLEZ R LTEDS, HEET » MZE W TR AMEOFHLIBER ThH - 72, i~
7 ADOREBRIL, MEBEORAER EANBDOONTZLOD, AHEHEMED-TZT-ORNEY EE 2D
nic,

Ethyl Chloride — Details of carcinogenicity studies

Study Animals/ | Duration/ | Control | Doses Most sensitive | TDso
dose Exposure |s tumor (mg/kg/d)
group site/sex
50/sex/ 100 weeks | 50 1 Uterus/Female | 1810

a | group 6 h/d, M: 10.4

Ref. 6, 7 B6C3F1 5 d/wk F:12.4
mice Inhalation g/kg/d
50/sex/ 100 weeks | 50 1: Negative NA
group 6 h/d, M: 2.01

Ref. 6, 7 Fischer 5 d/wk F:2.88
344 rats Inhalation g/kg/d

a Carcinogenicity study selected for Al calculation. Studies listed are in CPDB (Ref. 8).
NA = Not applicable

FE DS A DVE RIS

Holder (7) 1%, FUGHEARERFEB AN T E L TV D AREMAZRE L TV DA, i~ 7 2T
PSRRI W BN @R E DAL= F L OBREICH L TELWA FLAMSZA LTS Z
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WEKMLTEY, ZOL 972 A LV RFEIBZHIET A Z EXARBEINTWD, mL-ULda
INTFaRxTaAf REANRSY T AZBWTCHFERNBYEZIEE L 5 5 2 LB EINnT,
A EDRREMESSAR SN REM
US EPA 13FE3E 08 AMEER O AEHER E (RFC) % 10 mg/m3 & L. FRWL &Y 28,800 Liday & (K&
L 7285A121% 288 mglday & EHT= (9)
HEERE (Al
Al Z 3B 2 720 OFBOER DR HL

HEBROTHA > (R LR (TEETIZRWR, w7 A kmf 7 FEOELE CTH 5 18
WIEIZ R T 2 F R0 maE CFRREETIX 49 JLH 0 PL72 5 72Tk L 50 PEH 43 JLIZH8dE) LT
WA Z L, b T VOBRWNENAKGE SR L TS, ZOBERKRIT. FUYA 7olEE
(U AEEE) N X0 EERS AR (3 HEKOSIEEE) CHHMli S -ty 1+ Th D
BAL=TF AL TCRONTEFEICIY ZFINTHWD (10)

WAt = F I ERIFEERNAME EZEZ LTS, NTP O AGRERIZESL &, &b EZMED
OBV AL~ T AD T E TH D, BIBOREENZ N LD, 1 AROLOREBRT
HDHHLDD TDso AT H Z EIXAIHETH H, CPDB (8) DFEFH L 0 LT 15,000 ppm & 9 F£IR
Z, 0 &N 124g/kg &\ O FHEICER L, ~U ADOTEEEIZ- OV T TDso 2% 1810 mg/kg/day & #f
BT,

AEIE Al = TDs0/50,000 x 50 kg

AEJE Al = 1810 mg/kg/day/50,000 x 50 kg
AJE Al = 1,810 pg/day
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AL T VT R (CAS#50-00-0)

b b ~OBREED A REME:

RIVAT VT B R~OBREITZER, K, BmTEL, ERBEO—ROLNRKEMERY THY . £
e, HEE B, B2 EL ORMICE END KRS T%é BEWMEBEIC L DBV LT
wvtk@lm%faﬁj~nmmmw&%ESMTwé(12) F7/-. AV LAT AT E Rtk
FOEERINHEHED TH Y, FFEDOT 2 BOESRICKIE 2, AMKIZ1RICKI53~92 g (60
~70 kgD NDOHG4A. 878~1210 mg/kg b.w./day) DAL LT IVT & REFEAKOMERT L0, Zi
HECHICRE &, MENGEBREEND (2) . AVLAT LT B RIZEERMLO G MK ORARIC
RSN, £72. BROARHSE LTHWOREZEEHD (B) , RILLAT LT E N

HOWBRFLIZHEST E LTEHEEN TV DLHAEC, HBECEEIC L BET 2560385 (1) .

EEFM/BEEE

RNVLT T b RIZERFHEAEMTHD (4, 5) . AAVAT AT E RIE, Ames ilBRIZI50 T S9

REHEHALROFEIZ) b b TERFEMEAZ /R L, WAEMRICB T, KR, RZERER

A RO E2FHFL L7~ (4. 5) » RALTIATE NiTER, REaEREHERMETHY T
BN OV e N AMRES AR I I W YR BT . M, IR G e R A A §R 38T %, in vivo

?ﬁ%ﬁé:%b\f%\ T AL CIEEEENB O B TWD (4) |

A

BIREEN AN A MR 5 b Z &m%\mm:m\ﬁwA7»?tF%fw—f1 = e
KLU THRNDAENRDD EGFE LTS (6) ,» BINY A 7FHMIEERIE. Bl o+ 725kl
NHDHHEDOD, & MIBITDHREDAMEDOIUIIRERTHD Z k_%o% RIVLT VT R
BT AV —1B (NAZGIEEITAREMERH D) (THoELTWD (7) . FALT AT E REHW
TR 0 R OB BRSNS OGFET D (FRITRT) TIWAT/I/TE R DFN ANEZ.
WAIZHFFRTH Y, —FH, SELOEALF TG, RO TIIENAEN 2N EEZ ST
% (6, 8-10) , HWALTIATE RiL, FomEEZHWERAOENAMRBRICB O CERETH -2,
W NARIEE CTHEHE L 72 R 08 AMERRER CTld, 1 - i 3E C RIS 33O H vz,

RVLET VT & ROWAZICED vz SIERIE, BE#ENR2EREEER TR < Moz M
K OO A 7 v (R Bt i/ﬁiﬂﬂﬂ’?tmﬁ[ﬁ ; cytolethality/regenerative cellular proliferation,
CRCP) IZk2nbDThotz (11) . MREBBEMEICIE, BF 5 < DNA-Z /37 B4 (DPX) O
JERABER L T %, Conolly & (11) @, EAEFIZBIT LRV LT VT & R~DIREZE L <
KMl L TWD EDEZIZHEASS Y R FRNE, B/VLT VT E R0 80 4 D B iR iE
X 2EIFES A Y 27 FRETAPMELNT,

IARC (6) & —F L T, KEEPA (12) KU'NTP ORENAWEMEES 15 ITELV LT LT B R
OBEFEN B MR D SlFgEE k. OVE A s (ML) 253 LfmSiTTnsd (13)
TwA7w7t%ﬁﬁh%%%@:#&wﬁmﬁmowT\%Eﬂ%?ﬁ?i~m57v5;~
EEELTND (14) ., BT LEa2—IZBWT, WRMEASCE G E W Tl s, FFiC
H IR AR IED ATREMEICEI L TRV AT VT & RRAEMEWE CTH D EETH Z LIXRS Tk
RN E ORISR INT, RALT T e ROBHMERMFEGER Y 27 ICBET 5K AR50
ﬁ\$WA7WTEF%ﬁ?I%%%%&LWﬁi%Ai%ﬂ%kLtkﬁﬁ3T~FﬁnT%
v (15, 16) . HIVAT T b RIEER & FHEMEA MR K 20T RICIZREBEREZH D vy ) #
:HfTwé(E 16) , —H. mMJxaﬁﬁéaxi RIVLAT VT b RII2HRETOR
VB Tl it 7= (7) o Albertini & Kaden (17) 1%, &/ AT VT b RIRREEZOE
M%Wm %LTA?T%%X%@@%%%M\%ﬁ@%ﬁ\%ﬁwkﬂié%%ﬁﬁwf\E
PR AL O BEAL 7 AR IS DNA BERESUSMERIC X D2 BREREZFERTDH L VOGO H 5k
WHRFEENeho Tzt im LTz, TOHF T, %@Buf B S T TG ER T D 3 B B~ R
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DT D EOVIEREF R REBSNA TS, B, XUTTOMOBEMGERA LA OFFIZ B T 5
ZEIRZE BLITFRD H LT,

2010 LIRS, BIEMICREKOH D~ 7 AR (I C3B6-129F1-Trp53tm1Brdp53 /7' 1 R4~ 7 A
e OV B6.129-Trp53tm1Brd ~ 7 &) & =, EHIZE S AMERER 2 3B 2 NTP 28 Fhi e VA L
TW5 (18) . ZNHDOFENAMRBRIT., SLAT LT ROWADEEE LY o5& #E
BOFRAER EFA RO/ SUTERMERZ b7 0T W RMERIEL, £AVAT LT e K
75, DNA FIIMAIEARIC B G- L22AVWEFIC L W AR A2 BT A AREMER H 5 & W ) [t &2 i~ 5
OICEMENT-, ZOFIL., RALLATATFE ROWADN, & F R 3R A4 76 B 0 el
CELWEBTHREZSI SR ZTAEERS D LIEL TWD, B LI oiiifdix, £
HEERICAD . EAE L CHMIFPERMIC 2 5 TN o 5 & B 2 bivlz, 7.5 X% 15 ppm DR/
LATATE RIC1H 6, M5 H, SHMICHI--TRE LI~ 2%, 32 MBI L, &
FIEE T, %L)&Z@ﬁ%fﬁﬁﬂ’?ﬁﬁﬁkF’¥LEZH:$75) WO HAVTED, BRI Do
towﬁhvaX%ﬁf%Emrm WO LT, FLAT LT e RERAIHEZ~T A TH
Do, REED Y o E I, &ﬁ%%fﬁééﬁz%ntoit MEFH T A —H
PR (A m@6ﬂﬁ#oto_h6®ﬁ%*#Tf BIVATIVT B ROWAIL, EBH
ICHERNDOBH L~ T ADZNEDORBEICAMFBEZ I S Z Shhoo i L7 (18) .

WIRMER VAT LT e RESNAMERL LT LT B RIZE D DNA E720342 37 BAIEZ X3 L
THIE CE 2EEZMEOESWIHTEEZ AT, 7y b (19-21) ROWIL (21, 22) THEEOREBERNR
Eifi SN TEY ., MASHEARER L AT LT B RIZEFITRIN SN0, 5D WSRO
B s SBEN T EALICEE LRV Z AR ENT WS, 25 DB Mif\ﬂiﬂ%@¢w
ATNVTE RO RNFTAXRT 47 AT —END, BEREDNUIMNGETN S TERE &L
THATE ROEITIZTEA LW EDURIBIND,

Formaldehyde — Details of carcinogenicity studies

Study Animals/ | Duration/ | Controls | Doses Most sensitive | TDso
dose Exposure tumor (mg/kg/da
group site/type/sex y)
Ref. 23 42-60/ 35-or64- |59 3: No tumors NC
group weeks, 50, 100, 200
C3H Inhalation mg/m?®
Mouse
Ref. 24 40-54/sex | 2 years, 50-62 3: Nasal 43.9°
/ group Inhalation 2,5.6,14.3 turbinates/
B6C3F1 ppm Squamous cell
Mouse M: 0.644, carcinoma/
1.93, 4.83 Male
F: 0.686,
2.06, 5.15
mg/kg/day?
Ref. 24 73- 2 years, 79 3: Nasal 0.798°
80/sex/ Inhalation 2,5.6,14.3 turbinates/
group ppm Squamous cell
F344 Rat M: 0.129, carcinoma/
0.386, 0.965 | Male
F:0.184,
0.552,1.38
mg/kg/day?
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Study Animals/ | Duration/ | Controls | Doses Most sensitive | TDso
dose Exposure tumor (mg/kg/da
group site/type/sex y)
Ref. 25 100/ Lifetime, 99 1 Nasal mucosa/ | 1.82°
group Inhalation 14.8 ppm Squamous cell
Male 0.952 carcinoma/
Sprague mg/kg/day? | Male
Dawley
Rat
Ref. 26 45/group | 4,8 o0r 134 2: Nasal cavity / NC°
Male 13 weeks, 10, 20 ppm Male
Wistar Inhalation
Rat
Ref. 27 30/group | 3- or 28- 30 3: No tumors for NC
(Undama | months, 0.1,1.0; 10 undamaged
ged) Inhalation ppm animals®
Male
Wistar
Rat
Ref. 28 15-16/ 24 months, | 16 1: Nasal cavity/ NC
group Inhalation 12.4 ppm One squamous
Female cell carcinoma
Sprague
Dawley
Rat
Ref. 29 47-97/ 24 months, | 46 5: Nasal cavity 0.48°
group Inhalation 0.7, 2,6, 10, | /Squamous cell
Male 15 ppm carcinoma/
F344 Rat 0.045, 0.129, | Male
0.386, 0.643,
0.965
mg/kg/day?
Ref. 30 20-22/ 28 months, | 22 3: Nasal cavity 0.98°
group Inhalation 0.3,2,15 /Mixed tumor
Male ppm type/ Male
F344 Rat 0.0193,
0.129, 0.965
mg/kg/day?
Ref. 31 88/ group | Lifetime, 132 1: No tumors NC
Male Inhalation 10 ppm
Syrian
Golden
Hamster
Ref. 32 70/sex/ 2 years, 70 3: No tumors NC
group Drinking M: 1.2, 15,
Wistar water 82
Rat F: 1.8, 21,
109
mg/kg/day
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Study Animals/ | Duration/ | Controls | Doses Most sensitive | TDso
dose Exposure tumor (mg/kg/da
group site/type/sex y)
Ref. 33 50/sex/ Lifetime, 50 7: Lymphoblastic | 424°
group Drinking 10, 50, 100, | leukemia-
Sprague | water 500, 1000, lymphosarcoma
Dawley 1500, / Male®
Rat 2500 ppm
M: 0.359,
1.79, 3.59,
17.9, 35.9,
53.8
F: 0.410,
2.05, 4.10,
20.5, 41.0,
61.5
mg/kg/day?
Ref. 34 20/sex/ 24 months, | 20 3: No tumors NC
group Drinking 10, 50, 300
Wistar water mg/kg/day
Rat

NC — Not Calculated

2 mg/kg/day doses are taken from CPDB

b TDs taken from the CPDB (Ref. 35)

¢ Not calculated given the limited duration of dosing

d After 28 months of exposure animals damaged by electrocoagulation experienced an increase in nasal cavity
tumors

¢ There were concerns about study design (pooling of lymphomas and leukemias diagnosed, lack of reporting of
non-neoplastic lesions and historical control data, discrepancies of data between this study and Soffritti (Ref. 36)
[second report of this study], and lack of statistical analysis) (Ref. 4, 6, 10).

F b3 AAEDVEFIEFF

FRILLT VT B RiL, 1T > BWEOW AR OV T EE S U2 RBR 2BV T OB BARE 2T A
Lo, SBPEEENRD LN TEY ., [FomBEICBIT 28 ~DIEH B Z 6D, B
AT NTE ROWARBRICERD bz SfEEIL, BEEMREEEEEATITR <, MkoZ LK)
AR YA 7 v (RESEN:,/ BAMREHE) L2520 THho7 (11) . DPX DAL
%%%<$»A7w?tF@M@ﬁ%ﬁﬂ%%bfwéﬁ\%ﬁhﬁ@%ﬁ%%&mﬁﬁéh@
W, RIVAT AT E ROEREFEE DT v &R0 b ~O/MFMEICE T 2Kk ED L B2 —T
. MO EEE & AR O R BN HMERE SN TS, £/-. DPX [ZBREOENT- A 4~ —
ﬁ T%éﬂ NIRRT 2 LV 22 DIREL R E | BhmtEERICES < HER
BHROBLHFGII LW E2VRENTNS (37, 38)

Bl _EORREEME RN S L7 FREEE

— RN T DAL AT LT & ROKRABREICOWTIL, ATSDR, 7 &g, EE LS
B AMEENE (IPCS) . US EPA S, FERMNADT L RFRA N (REOBEANNH & M08 K O
i DTN Z2E) 1ZHS T, 0.2 mg/kg/day XA 50 kg D & MZxt LT 10 mg/day O FREEfE
ZEDHTWD (10, 12, 39, 40) , RILALT AT E RORBNANEITRABREICHEGA THL720
FEOFEDR AV AT OREEMEIIAFIE L7,

W ENREZBREE 1L, NIOSH (REL TWAO0.016 ppm) . ACGIH (TWAO0.1ppm) . DFG MAKs (TWA
0.3ppm) . EU (BOEL 0.3 ppm) . OSHA (PEL TWA 0.75ppm) M EH TV 5,
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— RN T D ARRZRIZ DV TiE, US EPA, IPCS e N F HRIEE DR AFEN VD A7 &5
HLTW5D (12, 10, 40) , US EPA [ZHIER DB AT T WIS TIREMAZ T, B X IR EE
J OV IPCS 13 IR M O TE R N AT T NV RS LTz, 3BT R COMEIEEZ A WS & 1 HIA
F 16~32 ug/day ThAuX, WEIFEDBAY 270810 555D 1 LD, Ll FEORFHISHT
No, HFET—22EZB LI hF2R4EE L IPCS OIMIEET VOMRN TR STV (11,
41-43) , Conolly & (11, 41) 1%, HRALT AT & FOEEFEMHED 2 >O/EHAMF (CRCP & DPX)
IZOWTIT > WEDOERKE N b F—& 2 VTR, BTN — 2T L AR LT,

WARE KT HHARERE (Al
Al B O 7= 8 OFRBRIEIR O AR L

e A AlLLZ Conolly & (11) 2MESE L= RBNATTMCEESN TN D, X 1 (S L JEREE 0
RAHEMIZOWT Conolly HBMEFE LA v 7r—AT 4 v 7RI EKIEET V&9, Conolly (X
REBEET VN WEA, 7 v h® CRCPIDPX OHENKIEET V& b PHIET VICHW:, 71
— VR T VT TR LZER Y A 70, MREhREIC 3 S S IR B o e T
Conolly &, AL AT AT NREICEET S hOFNAY 27 2 RINTO ) BHREKEE Z
v NSOy r—=AT 4y VRBEBROW G 2 AW T 2 Z i Lie, ZOFET VI, &
M EEIRCIIIEREN— 2 OHF (CRCP) %, (KM EMEL CIIMEOMT (DPX) I AT
W5, EFTDOX T, DPX NWERERZF|IEZEHI L, TDOX I RERERENLEL DN ADIE
ARG, EROICHR SN TR, I 52, EERERIE. DPX g% E b - THRARL R
EHEEHILTWARNWI EEZRBL TS, LEN-> T, KABTOREHENCET VI, #
SFDNOERN T e —F 2L TEB Y, ERT —FICL o RSN DO TR,

1.E-03

1.E-04

1.E-05

8.2 mg/day

1.E-06

WREIFE ALY R T

1.E-07

1.E-08
0.01 0.10 1.00 10.00 100.00

A& (mg/day)
X 1, Ay r—A7 4 vy 7 MHABERKISET NV (BUEE L IEBREE ORAEM) (11 . BEE

(mg/day) 1%, ICH Q3C T/rafvdt hOHEEMKE (28,800 Liday) ZHWT, KAHIRE
(ppm) % 1 H A EICHRE Lz,
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WA Al DEH

1 ORIEOIRH B Z VT, @BRIEN AU A7 10 HH0 1 L BREEZHEH L,

24.74 mg/day (0.7 ppm D) LUF & 70 2 KA &R O EIEN S, HEX y = 1.62E-06X —

3.27E-06 NG 6N 5, WEIFENA Y A7 O HAIX, 2474 mglday TH 5 & FRIS iz, BUFERR
(y) 2815 10 54D 1 OEEEFER ALY 27 OfEZRD L & FFEEREIL 8.2 mg/day & 725
(10 T D 1 OEFIFENA Y A7 25T BB BIIX 1 2 58)

U 27 (y) = 1.62E-06x(FH &) — 3.27E-06
0.00001 = 1.62E-06x — 3.27E-06

x = (0.00001 + 3.27E-06) / 1.62E-06
& (x) = 8.2 mg/day

AFERA Al* =8 mg/day Xix215ppb D HH, KVWEVWEE TS
RIS < PREEE D AR AL

*RIVAT VT B R AR CIIERFERNAME THLEEZOND, FRERETHD
8 mg/day I %, MR 24 FEM A2 D5A O EREZRLTEY . WBREIREN/AY A7 % 10 H A1 A
WZHIRT DT ESIND EBZEZXOND, KA RTA 183 DS Ik oz, Mo
BT _REFH] PEREEGLOBBICHETIEAEND D, RmALT AT e Rk, RFTHGNE &L
BAEM 2R SR T2 ENmbhTna, LER-> T, WHOIZ KRG D) 304 DIRFEE & LT
81.4ppb (44) . 1T {REAE TV 1 IRpRE] O FEIRE A DR EZBREEE & L C 100 ppb (45) ZHELEL C
W5, T OHESEHEIL, (MO0 ENBIEINAKIKMEE ORI & 10 FORE~—
CURIRE LTS, WABRTRIZ L AR LT IVT RO R ETITE M OV O RTREME D &
BT D, EEICESREMTH S 215 ppb NHEE SN D [24 FE 2B 2 HIRETO 8
mg/day 1%, IS L SR CTdH 5 215ppb &% LUy ((0.008 g/day / 28.8 m3/day) * 1/1293 g/m®) ] .

(0.008 g/day / 28.8 m3/day) * 1 /1293 g/m? = 215 ppb
e bt MW E/day - 28.8 m3/day
o EUERRAE CORKEAE/IME=1293 g

215 ppb OIREMEIL, KAFDORNV AT VT & RORE (BREREEOILRE) L LT, TFHKIC
KT BRIV LT VT ROBEEL L THIRT D ZENTE S, 215 ppb O KRZ T IREREA, FIE
IFEIANCZ BT DRREE E E D X H ICBEET 20T DHIZ W TR, HE3 25,

DT XTOHREGREICHT 575 L BigEE (PDE)
BEEREFRLLAT VT B ROBRBEICOWTIIAMBOES 4 HEZ SR,

PDE (fL>3 X ToOEGH#H) =10 mg/day
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7' U R—/L (CAS# 556-52-5)

b b ~OBREED A REME:

7 er—OWEEOMENT )V R— VAR ERZT, 7V v R—33-E/ Zar 7N
V-1, - A VOREBIEM TH Y | T HUTERSOREY) # LR BRI TR E DS ORI
ARG EFNL WS 7o ra) =L Thd, BT D7 Y v R—=LOE EOLHIRE
B1320~80 pg/day E EE <D (1)

EEFM /Bt
7' ¥ R— Ui invitro & OV in vivo TR ONEIFEIEN H 5,

T R— VOB RFM: BIEEET — 2 % IARC (2) LKTNCCRIS (3) A LTk, ZZIC
FELFE R ED D,

7V R—ELL FICB W CTARFME 2779

Z v MTF SO REHEMALROFEZ DT, BN T L — MEROT LA U FaX—T g KL
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Z v NFSOOF DT, 7 LA % 2 X— g RER TOEscherichia colifkWP2uvrA/pKM101,

in vivoTl&, MEKEP16INk4a/ploAf T B A~ 7 A TOBHRE NG LD~ 7 2/ MR T, 7
Vv R=VidBtETd o7z,

R ANE
IARC 12XV, Z U R—=ZZn—7 2A, b MU THRNBAMEN B 5 AJREMEA B & 455 S
ncnag (2 .

NTP Okl (4, 5) TiX, 7V ¥ F—/LZ2KITEHM LT, MHE F344IN Z » & K OMERE B6C3FL ~
T ADRE~FREIRE O &R S Lz, 7 MaiE 1 B 0, 375, 75mg/kg. ~ 7 AIZIE 1 H 0. 25, 50
mg/kg Z. 5 HC24FEMHZE G Lz, FHL1BEEEIX, B5HORGASVa— L TholoZ &
ZEE L TIREEIC ST 28N, —FELVEWREHR Th o722 & 258 L T 103/104 ZHhT
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INAAL —TOMGREORGEHRBRIT, NSWIT—TF YA X HEERE TORFER, HUOREGH
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Glycidol — Details of carcinogenicity studies

Study Animals/ | Duration/ Control | Doses Most sensitive | TDso
EXxposure S tumor
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dose site/sex (mg/kg/d
group )
50/sex/ 2 years 50 2: Mammary 4.15
Ref. 5¢ group 5 days/wk 26.5; 53.8 | gland /Female
' F344/N Oral gavage mg/kg/d
rats
50/sex/ 2 years 50 2: Harderian gland | 32.9
Ref 5 group 5 days/wk 17.7; 35.4 | /[Female
' B6C3F1 Oral gavage mg/kg/d
mice
12-20/sex/ | 60 weeks Yes 1: Spleen/Female | 56.1°
group Twice/wk M: 15.8
Ref. 8 Syrian Gavage F: 17.9
Golden mg/kg/d
Hamsters
Ref. 9 20 52(_) days Yes 1: No Tumors NA®
(bCi'ted in ICR_/Ha 3 tl_mes/_vvk_ 5%
Ref. 2) Sv_wss Skin Painting
mice

Studies listed are in CPDB (Ref. 10) unless otherwise noted.
a Carcinogenicity study selected for Al calculation.

®Not in CPDB.

NA= Not applicable.
¢Not a standard carcinogenicity design. Only one dose, intermittent dosing, and small sample size (Ref. 7).
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i 21X US EPA, WHO /% ATSDR (Z
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AlFEH O 7= OFRBRIEIR ORI

b N DI A DTAEENEL

B SRS
Vﬁxfiﬁﬁbfzzilﬁ@fxm&“fmﬁﬁ& Bk (5 .

TH V. TDsoliE4.15 mg/kg/day7= ~> 7=,

Al DEH
AEJE Al
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=& Al =4.15 (mg/kg/day)/50,000 x 50 kg
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bt RS (CAS#302-01-2)

b b ~OBREED A REME:

bt RTVUE, EERS, BREORAT T AF v 7 OFRIER SN TS (1) , ikt K7
EL REEE,. SRIORMERE M, FOfOBMRABADERICHEHA SN TS (2) ., BE RTV0%
OFERO ARFEAICET HERIZIBE SN TS (3) , B MIKSLER, HHOREEHRIZEY
ERIDUVICBREINLIBENANRD LN (1) . £k b~OBRERFRIXSEHHLTCHDL 4) , ¥
NafllffeX NapBEIZBWNTHLALEOE RIVUVORAENRREIN TS (1, 5) .

ERIFMBEEE
b RZ ¥ 0din vitro & Otin vivo CE RJFME R ONBREERH 5, B KTV OERFMIZIARCIC
BTt cng (6) . FERFEREZRIZRT,

b R VT RS TERFMEZ R

RAHEMAL R DIFLE T e OFEFELE T > Salmonella typhimuriumfk O TA1535, TA102, TA98K
TA100, IFTrNZEscherichia colifkdWP2uvrA% RV 7= #lEE 2 FH U 2 18 IR 28R 8 LGB (Ames)
tk 2 Ohpro& s+ & %14 & Lizinvitro~ 7 2 U o 7 3 —~L5178Y 4l

iNVIVOCIE, ~ 7 ZAEBEICB W CTRAEREE ZFR Lo, IMEEHERE L (6) o invivoD
A NDFREIZ BV TDNAMIMER S ST\ b,

A

t RZY0%, IARCIZE Y Zv—7 2B, T7abbe MIRLTEBELLS BRAMNS D EHHES
Tk (6) . USEPAIZL Y 7 —7" B2, T7bbt haDRNAME TH D AREM EWV &
SEEnTWS (7).

CPDB (8) Tlikt F7 VU ZHWENARMERERS 7RSI H STl BHGHIR 1EDORER
ZET 3BT, 3REBmAOK, 1 RBAREREOREICL2b0THD, FHLDOEEZIZL
E, s 73 RO B 5B TE R T 2 330N AMENBEE &I S iz,

FoHwHEICBWT, B R VU ORAOBEIZ L DRNANMED TSI IR L O ©h 5,
BEE R O GBI HE D < Sl bEEER D& 53R BT, STk 9 KON 10 I2BW THE ST, &b
TERE 72 AP 53R BR DO HC, TDso Ofe/IMEZ R~ 3 3kBRIE, STk 11 I2B W TG Sz, (Foth%E
IZBWTC, B KTV UDOWMAFEGIT LD RENBAMEICH Uik bIERZ MO EmVVER) I, SECifio X
2 IR IR DAL TH B,

CPDB N &l S 7zhiife b K7 2 okl (8) X, 1 #EM4 70 @i 50 ILARW (o, H5
FHHITIHHFEEENLHERLT) THY, N0 CRE I 7z TDs X, fok& 58k (9)
DIEX Y E»o Tz EBAMEDRTIN-T2) T2, Z IR LTV, 2 DOFUKEGRER (9,
10) OFEROMIHELUMERH D Z LA EBE L, L EARTLY RTICERKSHZRBR (10) %,
Al RO 7O DOIEW AR & L GRIR LT,
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Hydrazine — Details of carcinogenicity studies

Study Animals/ | Duration/ | Controls | Doses Most TDso
dose Exposure sensitive (mg/kg/d
group tumor )

site/type/sex
50/sex/ Lifetime |50 3: Liver/Female | 41.6
group Drinking M:0.1; 1.5,

Ref. 9 Wistar water 2.5.

rats F.0.11, 0.57,

2.86 mg/kg/d
100/sex/ 1 year 150 4: Nasal 0.194
group with 18 M:1.37, 6.87, | adenomatous

Ref. 11° F344 rats | mo 27.5, 137 polyps/Male

' observatio F:1.96, 9.81,
n 39.3, 196 g/
Inhalation /kg/d
50/sex/ 2 year 50 3: Negative NA,
group Drinking M: 0.33, negative
Bor:NMR | water 1.67, 8.33. study

Ref. 12 I, SPF- F: 0.4, 2.0,
bred 10.0 mg/kg/d
NMRI
mice
200 male | 1 year Yes 3: Nasal 4.16
Golden with 12 0.02, 0.08, adenomatous

Ref. 11 Syrian mo _ 0.41 mg/kg/d | polyps/Male
hamsters | observatio

n
Inhalation
400 1 year Yes 1: Negative NA
female with 15 0.18 mg/kg/d
C57BL/6 | mo
Ref. 11 Mice observatio
n
Inhalation
50/sex/ Lifetime Not 1: Lung/Male 2.20°
group Drinking | concurre | ~1.7-2

Ref. 13 Swiss water nt mg/kg/d
mice
25 female | 40 weeks | 85 1: Lung/Female | 5.67¢

Ref. 14 Swiss 5 d/wk Untreated | ~5 mg/kg/d
mice Gavage
50/sex/ Lifetime Yes 3: Liver/Female | 38.7
F344/DuC | Drinking M: 0.97,

be rj rats water 1.84, 3.86

Ref. 10 F11.28, 2.50,

5.35
mg/kg/d
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50/sex Lifetime 3: Liver/Female | 52.4
Crj:BDF1 | Drinking M: 1.44,
e mice water 2.65, 4.93
Ref. 10 F: 3.54, 6.80,
11.45
mg/kg/d

Studies listed are in CPDB (Ref. 8).

aCarcinogenicity study selected for inhalation Al calculation.

b Carcinogenicity study selected for non-inhalation TDso (see Note 4) and Al calculations.
NA= Not applicable.

¢ Excluded by US EPA (Ref. 7); no concurrent controls. Liver negative.

4 Animal survival affected. Liver negative.

¢Not in CPDB

R AMEDIERBERF

KB, in vivo T DNA a2 ki S au7=28 (15, 16, 17, 18, 19, 20) . FEEFRIZIZE S 20
FRRIZ B W CTHE S TE D . DNA A TE DS AMEIZEB#T D 0038 5272 > TUh7Zauy,

Bl _EOFREE AR S L7 FREEE

USEPA (7) 1X, mg/kg/day H7-9 OO A0 —77 7 7 X —% 3.0, ng/lL %720 Offik>=> h
27 % 85x10% LAFLTWD, 10 HHD 1 DU X7 L-LDE . ZhdATToO 0.1 pg/l @
REDOE RT7VY HDHWIIARES0 kg Dt MIxbd 5 0.2 pg/day FREEIZE LV, 2 OFREEEIL,
il e N7 2 2 EEMEOMREIR A& 5HER (21) 1T31T 2 IR O T R0 5 2 B CRELRR
SMF LTSRS RIZE SN TV D, ZOREBRTIE~ U A2 25 fifle N7 VUL &G L%, FIE
Bt (), BINCTRBRARKESH, BROA0—7 77 7 Z—NiHEIN®RICARSINTE
(9. 10, 17, 22) , T HRBRICI VRO AR =TT 7 7 X —ZEENE LD A[REMEN & D D3,
US EPA I L 2 BRIl AT 22 o TR Ly,

US EPA (7) X% 7=, mgkglday H7-9 DWMAAC—T7 7 7 X —% 17, pg/m3 47- 0 O A=
v U A7 % 49%103 L AFKLTWD, 10 5D 1D Y ZA7 LU T, Ziud 2 x 103 pg/im3 &
WIHORKRHFE RZVURE, HDH0TE FOMNES 20 m¥day & {E L7545 @ 0.04 ug/day (2%
LW, ZOREMIT. BEABEOWARBRICBIT DHET v b O SERRAE X 13 SRR OFT 725
LR PECEAIMT LI RIS TWD, ZoRBRTIZE FIY 02 1 H 6B THE 5 B, 14
W5 L=t 18 1 ARIOBEHE N T oz (7 T5H) » ZORBROT —Z 220 T,
US EPA OFHIEZEIZ LyT 7 B A TE 2028, Vernot & (11) OFERE . [F— LTV 220 E T
B, MO THEHEIL WD EEbis,

HAERE (AD
Al Z 3 E % 72 8 O BN DR HL

B N7 VU ORARE LOWAREGT K D5 AJEIERERASFEAG S Av, WONBREE L E B 0 FREE fE A3
VENE Dz LTz, W AGRBR Tl OBEMEALIC K W BED RN AN OND Z & a2 E
JE L. WABRERIZ DWW TIER O Al 2358 &l L7z,

tE RIPUoRAKGIZONWTIL, ~ T 2D 4RBRE T v bO 2R TRNPAMERRE S LTV
Do RO MERE o - RORERIIMES » B IT A IO RE & FFEA A TH-7- (10) .

W AESSL D Al ZHHT 5 72D b TENEA B O S AJFPER R 238K 3~ 5 B%1E, US EPA 23t
KT 2 O AR LA REMOFEHICHWZT X TOWAN AFEMRERZE[E L7-, US EPA
DSV Z MacEwen 512 X 2 EHEZRRER (7) 2B CX o723, Vernotn (11) & BZEH L H
—DT =X L THRIND, TTC I, BEDENAWE D TDso fEN L O EMIMETHE I TS
ZEMS, BRIV Al OBEHIZLE—OT P —F &Mz, US EPA MW HERE D
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Z 2 THWEFEIZOT IS AREICHD TRSFINR FIETH S, 72720, HiEmICEVW R H 5
ZEEBETLE, DTNREBENDRDDLETHRTLIOPESTHL, MET >~ MZe RIV % 1
R ARG L, 18 7 A OBIEHIM 2% 0 725k (11) 2»OHEH U7 TDso IZFES W T Al YFHER
STz, LAFEMERBRIIS AJRERER & U IR 2T A o Tldle o 7oy, 0 AMERGPERS 5
WRD NI b, BRAMEOKEE RS 2ol B2 b5, mbEZMEREN-T
FERSRHAER I I D B TH D | TDso i, 2 M ORI L CLEROBRE THDH L EEFETH
HHE OFETHIEE L, 0.194 mg/kg/day & L7z,

Al DEH

EJE Al = TDs0/50,000 x 50 kg

AEJE Al =38.7 (mg/kg/day) /50,000 x 50 kg

AEJE Al = 39 pg/day

A Al DEH

/£ Al = TDso/50,000 x 50 kg

AEJE A Al = 0.194 (mg/kg/day)/50,000 x 50 kg

AEFER A Al = 0.2 pg/day
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BER kR (CASH# 7722-84-1)

b b ~OBREED A REME:

WL ARFR TR A v A Z v ha—e—, Bl RECEHRITHEE L, KN TH BRIZEAS
N5 (1) , 1HIZDOX6.8 gBNEMICEAESIND EHESINL TS (2) . EOMO—HI 72 0EE
JRIL. HEE, —HMoORFTIERNZ U —28%, akEsr 7 (BB bKELZ4%ETEA L TX
W) B’bL (2 .

EREM B
WEFRAL /K B 1Xin vitro TIZZ BRI K BB FEZ R T2, invivoCIEZ b 2R S22,

IARC (3) K U‘European Commission Joint Research Centre (4) 2N@ER{L/ksE DA RIFIET — & %3
il TRy, ZICEHERFTRZED D,

WER KT ITLL FICB W TR RFEM AR

A RS AL SR O FETFEAE T T Sallmonela typhimurium % TA96, TA97. SB1106p. SB1106 X
TN SB1111, 3FTNZ Escherichia coli WP2

L5178Y ~ 7 A U o 7 —~< DO LD hprt & s 1

F ¥ A =— AN AHX VT D hprt BIsFFE (6 5ABRT 13RO )

in vivo Cil gk /K & &~ 7 2121000 mg/kg £ THEEAN G- L7k, Xixh % 7 —EXKHE
C57BL/6NCr1BR~ 7 A(Z200, 1000, 3000, 6000 ppm C2ifl [k # 5 U 7=akBk Cid, /IMEITER
SNpinoTz,

A

IARC (LD, WE{b/KFIZZN—7 3, 37206, B MIXHTLHRBAMEIZOWNTHET L &
NTEHRNnEEInTnsd (3) .

WA K FE %2 0.1 U 0.4%DIEFE T~ 7 AICK 2 FERIFOKIE G- L2 1 SO AJFMERER (5) DA
78 CPDB THIHENTWD (6) , ZORBRIZIL 1 BEICHEH 50 PED 2 DO EHENE T T
7o T O~ AN AFMERER ClI+ GO EE O 2A E 72 8N (p<0.005) 7% ij# 57T
B (5) . CPDB TldMiDEHERICB T2+ _HBHBEEOAFETHDL LR LTS
(6) » L7zloT, fok#h Lz 0.1% 0L KHE % /iR (LOAEL) & E®., ZiudiR
H 1kg 4720 O 1 HE 167 mg/kg/day [ZFH Y43 %,

BN 6 WAL EOREREZ FTRICEHNLTWVD Q056 %E) . Zhb 0B CIIEmEn iR
ESN, BH—oHERHAWLR, 1FE A EDORERIT CPDB @ TDsy DHHIZHW S 7= DM
W72 LT Ly, DeSesso 5 (2) 1E, M40 AEMRER (w0 ARG, 2736k ; ~ 7 AR
b 23R Ok, 68 (T v F2RBRA N~ T R 450ER)  ~NAR -0 155
BIEEE, 3R 0o b, v U AHUKEED 3B (5, 8, 9) ToOHmEL/KFET I+
RIGD) EERAEOWMNEZR LI EE2BR_XTNDE, LD~ ANAFMHRBROM 1T, K
E&NEERLE (FDA) O AFHEZ B4 (Cancer Assessment Committee : CAC) 12 X - CTREMIIC
P S 7z, hamiE, 200 OFRBRITIEEBLKBEREBNAME TH D LW ) o705 A R S 7R
Motz EVnHbDTho7= (10) .

R Tl THEE LB 5B Z B4 (Scientific Committee on Consumer Products) 73 A

AIREZR IR LK DT — & Za i L 7oA %, MR bKB IFE REEME O ERITITAE LN E

fEmmShiz (11) . £, ZESIE, BVRIIEDAMEOIERETIZIRHTH 208, Bnathi

Itk c&E 20l _Tn3 (11) , —J7. DeSesso & (2) 1. AR EIN 7=l bk FEITER

BROL (8RS \CBIET SRS L, RO AR AL, BRI AKEOROKEREE T <R

DoEND, KBTS 7— RXLy B ORENRINTE 72 LR LTz, 7R EH
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RS HITRN T & T, WIRALKSE 2N EAENREE S DAL (ke

NN &0, iR bKFE 2 HiRE (FUKEL

=
-7

BELOE) ITEENZRD S
LW ICkoEELIEAALZAZ—D6 I HE

TORBRT, BEO+ 465 LN EFICHAZTZEORENLEMT O, 202 2%, kE
FDA 2 LR & B0 st i 7R cdhH-7- (10)

Hydrogen Peroxide — Details of oral carcinogenicity studies

Study Animals/ Duration/ | Control | Doses Notes
dose group Exposure |s
48-51/sex/ 100 weeks | Yes 2; TDso of 7.54 g/kg/d for
group Drinking 0.1; 0.4% | female duodenal carcinoma
C57BL/6J water M: 167;
Ref. 52 mice 667
F: 200;
800
mg/kg/d
29 mice 700 days | No 1: No tumors reported. Time-
C57BL/6J Drinking 0.4% dependent induction of
total male & water erosions and nodules in
female stomach and nodules and
(additional plaques in duodenum.
groups After a recovery period
sampled at following 140 days of H20>
Ref. 7 intervals from treatment, by 10 to 30 days
7 to 630 days without treatment there
of treatment; were fewer mice with
or 10-30 lesions.
days after
cessation of
treatment at
140 days)
18 C3H/HeN | 6 mo No 1: 2 mice with duodenal
Ref. 8 mice Drinking 0.4% tumors (11.1%)
' total male & water
female
22 B6C3F1 6 mo No 1: 7 mice with duodenal
Ref. 8 mice Drinking 0.4% tumors (31.8%)
' total male & water
female
21 7 mo No 1: 21 mice with duodenal
C57BL/6N ¢ Drinking 0.4% tumors (100%)
Ref. 8 mice water
total male &
female
24 C3HCb/s ¢ | 6 mo No 0.4% only | 22 mice with duodenal
mice Drinking tumors (91.7%)
Ref. 8
total male & water
female
21 female 6 mo 11 1: 2 mice with duodenal
Ref. 9 C3H/HeN Drinking 0.4% tumors (9.5%).
mice water None in controls
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Study Animals/ Duration/ | Control | Doses Notes
dose group Exposure |s
22 female 6 mo 12 1: 7 mice with duodenal
Ref. 9 B6C3F1 Drinking 0.4% tumors (31.8%)
Mice water None in controls
24 female 6 mo 28 1 22 mice with duodenal
Ref. 9 C3HChb/s ¢ Drinking 0.4% tumors (91.7%).
mice water None in controls
3 male rats 21 weeks |3 1: No tumorigenic effect
Ref. 12 Drinking 1.5% observed
water
Males and 2 years Yes 2: No tumorigenic effect
Ref. 13 female rats Drinking 0.3% observed
(50/sex/group) | water 0.6%
Hamsters, sex | 15 weeks | Yes 1: No tumorigenic effect
not reported and 6 mo 70 observed
Ref. 14 (20/group) Oral mg/kg/d
gavage (5
d/wk)

& Their studies are not in the CPDB but are summarized in Ref. 2
¢ Catalase deficient

RS AEDVERIBERF

ALK FILEE OMIH O —BR E L TAEKR SN DIEERFZER (ROS) O—Do>ThHdH (4) , i
Felbk B OFEMEIL, ROSOFEA K VUK < BALRUHEEIC L 0 | Hikadr:, DNAS{EIE & ONE
fLEMENETHZ LICX D (15) . ROSOKWEAIIERERTE TH A7, KIZHF¥ 7 —F,
A== F X RUALLE =B R ONTNE T F )V o #—F %G e B 2 8k S,
ROSO&EZHIR L T\ 5,

fefb A b L AR O AR BUER (L BA TR O IR 2 88 2 7= 55128 L, DNA, Z X378 |
Bl o@my+~EELZ5 X I3, 72, ROSIIHMEILEERE 2 NFEIL L, S OICHEBEER N Y
IS (16) , X har RUTIW T, BRFI-EFBHLZT., A—"—FF N7 =F
VIV ANETRRD, ZOGTORKISHEIZR OGN TNER, A—R—FF T RURALZ—F L9
BERIZ LD WP LR BICER I N D, WRICWEBILKFIIIF T—BE TN ETF A AT F
—PIZLV, KEBRBIGETLIND (17) . 2L, SO X 5 BB AR OFE F T, @
At K Z IR TRIGHEREWE Faxs S0 L ETELIOBILEIND, TN SITMARS &
ST 5 E THOFERDOI~2E2B 2 T LRWIE ERUSEN Y (16) , L7228-> T, DNA
LT DITIIDNAIC R L CAER SN2 LR H D, TURIEWEILE R X 7 U h L& K~
BT ABBFAMATH LT, B R I P W ADRISHEAIEIT 5, invitroakBRR Tl, B
{ERIRE D B ARE T 2 HERAE W E B OV O OFIFEBEEI A & MR ST b, & DR HR,
RSO FLERAR IR T, IBEREAKFIZ X DE N T D OB K 51 BV | HilaE
OB EEEBRT D, FIZIENZ 7 —ED X5 il b /k T EREE DOBALCEBSEE L
IVOFEETR L RN THERE LT D BB O MERRIA 1 OAIZ L0 | invitrosBR O S A A
DT EMNRESNTND (11) , HRen b, MOBEEREDE 72 Div TV 720 vivoD B 6|
W LK T EIREZ ICERBEEEZ RSN, 202 &%, BEXGFEL, oMK ThHh
XA O BH S 2SROSZ I L, fHEMEZHERFCEX DL WVWH ZEERIBL TS,

BMZEZ= (EC, 4) OEfERy Y A7 FHlCHES & | GEHLOEL DG iwfRL/K A LD 2 K

&< ERBEGAIT invitro TERFMETHD EREBIILD, LHL. in vivo DIEHERFER CliEx
EMEN. EHSTII9ERE CEREEY AT 5,
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Bl _E OFREELCAZER S L7 FREEE

BK‘J‘I‘HI:*E%%%EIJ (European Cosmetic Regulation) @ Annex Il (18) 7%, HEEAKLOHEDET A
= 7l Eeﬁﬂ“éiﬂﬁz%bk?%@ﬁﬁvwwzﬁ@to *lﬁ*a%%%u\ ?ﬁ%@ﬁé?ﬁﬁ% ﬁﬁ@fﬁ%
k= /7%& OEm AR A ST, JFEEBOE SN D O DONT,  (BEFR Feid L )
TSN TV D IEER L AKE DI 13K K 0.1% TH 5, [ﬁﬂlifﬂ 18 kLA L&z @ﬁ#é%&uﬂuf&;
iE, LVEBEDOEV 6%FE THFrl &5, ECSCCP (11) i 1AMz X 3g O Mg
X 048 g OB tEANE NI IND ERES - 72, Z 0.1% DAL KFENEFEND &R
ETHE, BIL 9 28 b/KFEORIT, DPEFEHFIEND i3mg O PEHADZ 513048 mg &
2%, BELLKLOBEBLKF T AN 7RG OMHA PO S NVEBRE WD, 2
DIEIFEREZBKICAEL TV EEZLNE 4) |

US FDA - it g S i At Ml & L CREIBESREH & LT S 256, MRk /K3E 1T 3%
<. —Erxh&zf/ﬂi\. utu&bgﬂé (GRAS) (19) o

FFALARER (PDE)

IR K B I3 R 75‘\‘&651’!5)5@*%% (Thbb, BIELA RNV R) 20T 58mER’H0 . OHEES
7 RO = F v 78N LR EE ERIASSWVKETHRNTEESNLTWD, Lan
ST, BDAFMERBRT — X IZESWTPDEZ#HEAET S Z LTy chrntEX iz, 1HIZOX
WIERIICAPE S Halafe bk & 6890) 1%, 9725, 68mg/day (68,000 pg/day) ZHEHLL TH.
WIERIZAEPE ST ER L KB IC K DR E 2 RIEICHCT 2 &30y, EBELOGEIZHES
FREEEZBE BRI, ICH M7 HA R4 %, {LEWRERN ) 27 3HMli O REREL R
I3 2854, BRI 05%, fl2iE, —H 4720 Of K 100 mg O 3EHITlE 500 ug & 5T
W5,
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Wb AF N (Zuna X & CAS# 74-87-3)

b b ~OBREED A REME:

KL~V DAL A FOVIZBREBREICIFET B, T, Bl IXEEEY 77 7 b o, A3
W, A T~ ABREE (BPRE X SOMASK) ki, BT b o Ol A F LN HIRICEA
INTWABEDTHD,

WHO (1) 1Z, RADO KRR OHEAL A T VR IT—%IZ 2.1 pg/m® (1.0 ppb) K TH L 03, Hiff
H1ClE 0.27~35 pg/m® (0.13~17 ppb) TH Y, #20~700ug ® 1 HEIWEIZHY TS (8 ho 1
AR & 20 m3) &G L CWd, il ik, R KR OERAK R OREIZ OV Tidbk 2 2ol
WY HFOHMAKFTHLNTRKIBEIZ 4 pg/l TH D LifE SN TN D,

BRIFMBEEE

Yl A F Vi invitro TEEFME R OSEIEHEENH D08, 51T invivo TIEIAR#HENTH S, WHO
(1) X OYUS EPA (2) THALATFNOERFMT —X 2 L TRY, Z I EERFTRZHED
5o

B AT VI FIZB W CTERF M 2R

AR 2 WD 1R Z2R R R (Ames) 38R, UENEME LR OAEIZES P &9 Salmonella typhimurium
TA100, TA1535 f TF Escherichia coli WP2uvrA

TK6 & kYU 2 /R3EEk

invivo IZES LT, WHO (1) 1% MEHERZ invivo & nmtidlBhr —Z IIAFTEX 20V, mHET
DNA - Z > RX7BE7a R NI D2 EERBETHNL OO S X | LA F T
invivo T TIHWERFMME CH L EEZ2bND | Efbim LT,

DA

WAL AF Vi, IARCIZL Y 7 v—7" 3 (A F LD s ~DFENR AN 2 5L A T47)
() IZHEENTEBY, 72, USEPAICL W T 2V —DILEW (v b ~DIENAMERSHEREE
THD) ) IHEInTnsd,

Y ClE, BORAMEE R THE—ORHUL, BHEREE L TRAZHNWZT v h RN~ 7 20D 24
DNRAFT w4 1RER 4) »oHBoNTWD, Bl&kO BMER OEM OB ARORFHICE
e BSIE, M BEC3FL ~ U RZHBWTEIRE (1,000 ppm) TOABEZ ST, MEHBICAEE
TIEZR o 7o, 464 mgim3 (225 ppm) TITRERIE S A B, ~ 7 A TR R E /NI OFIE

2% 103 mg/m3 (50 ppm) FAERETAHLIL, 464 mg/m3 (225 ppm) BECTHHRREAL ST (4) , L
22U, HEMEMEIIRO bR ole, BRERME EEOMERE CERELHE~Y T 2D
1000 ppm FH&EHEIZ @méhtowvvxwﬁﬁﬁﬁ%mwﬂufiﬁr# IO BT, M~ T R
%meMA?/kfiw¢ﬂ®%u%mi ICBW T OIS A Do Tz, BEE. AN HE
BLEICTRWLLOIRERFICE~ 7 ATLORE LRV ERENTWS,

_n%@%vWX®W@rﬁtbk@@bfwéﬂ%@mﬁwoﬁmx%wﬁﬁw&%ﬁyﬁé

WLV EI, EbTNIC pds0 I LDk a=i75 (1, 2) . i~ U AOBEEITENA T
N FORNVLAT T e REAICEE LTS EEX LN TS, ZREHH EEZ LT
5T h7va—2nh P-450 (CYP) 74 VYA LTHD CYPELIL, M~ T AOFRIAFELT > K
FARIFT D08, Wi~ 7 AD CYP2EL L~UL{3HED 20%~25%\Zi8 & 72\, CD-1 ~ 7 2D
R/ Y—ATHRLVLTIINT B RBERSI, TOEIIRLE (T Kar kL) i~o 2
TOAERES ERD Z ENEFESNTWVDEN, 7y ROBEI 70y —AFIKRVAT VT RE4
L2 ol-, £7-. b FOBPRICITHEL A F A Z RN ANEDAREMED & 5 A 772 T RIS 25 #
THIEDRMLNTWDEERRER (CYP2EL) NN LE2EBETH &, LA TR E T
RSN D HIRICHERE R 0ENH D Z LD, P-450 F{b &It Uiz~ v ARIEE LAY
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e FEBHE L TWARWZ EPBS R IND, 7> M TIEL, Bl CYP2ELIEMEIIRD TR -
72o CYP2ELl iEMEIZE FEEI 7 v vV — 2K TEH (2) . b NEED D FRES %éntﬁuﬁm
BT OB SN o7, CYP4ALL (Tt FOBIECTHi S =28, Hifk A F L DICHETRE
AHTH D, CYPAALLIZINZ, AERL~LTE FNEEI 7Y — A_meMé%wmmpﬁo
31T, CYP4AF2 }x X CYP3A DA TH 5H, S HIT, —fRIC %D%ﬂfb\éf‘“’fiﬂﬁ%% RN
CYPAA 7 7 S U —IZ X VR END EHLND L DITFEE LR, b MBI (L vz f
T 5~ AL IIABAIIC) B ATREZR CYP2EL Z L /R 7NN Lt | i~ 7 A DO BgIEE D
FRAH Y LEZLND PAS0 IZ L AL A TFALORE (BFLLALLAT LT REFE A %8|
SEZT) A, b P EBEL TWARREMEIMEWZ LV RIB SRS,

7277 L. USEPA (2) MMOYWHO (1) 2NHFHL TWBb L oo, BB 7 V2 FF 2 (GSH) #K1E
R A5 (R Téi’ﬁﬂﬁ%%/lx@ﬂvﬁw\@ﬁnﬁiiGSHﬁkf PECTHY . RAILLT LT E R
Z XRICIRbT D GSH BRMEAR NV AT VT & RKEEESE 209 5) . CYP2EL LIS P450 7
AYFALTEY, il (RCBIR) ORI ITEE EREtEORTErER & 2 R4 T
B) EWVHEIZONT, BHTAZZLIITERY, TNTHLRB, RNV AT LT b RO
KNTOEK (T 725, 878~1310 mg/kg/day; 5) &b, KA EDEL A F L E LIZAL A
TATE REAIEHTES, £72, B MEOBEENRONTND Z LIZHK-SX, USEPA 13
fEAFNE T A—T D DILEW., T7bb Tt RORBAVECOWTINEARRE] oL,

Methyl Chloride — Details of carcinogenicity studies (only inhalation studies available)

Study Animals/ Duratio | Controls | Doses Most TDso
dose group n/ sensitive (mg/kg/d)
Exposur tumor
e site/sex
Ref 4 120/sex/ 24 mo Yes 3: Kidney 1,360.7°
(summari group 6h/d, 103; 464; | tumors in
zed in B6C3F1 mice | 5d/wk 2064 males only.
Ref. 1 Inhalatio mg/m?® No finding in
and Ref. n (50; 225; females.
2y 1000
ppm)
Ref 4 120/sex/ 24 mo Yes 3: No findings | NA
(surﬁmari group Fisher | 6h/d, 103; 464; | in males and
zed in 344 rats 5d/wk 2064 females
Ref. 1 Inhalatio ?;%/ ”;;5
g;\d Ref. n 1000
ppm)

Note: Studies not listed in CPDB.

a Carcinogenicity study selected for Al calculation.

b TDs, calculated based on carcinogenicity data (see Note 5).

NA = Not applicable

i EDRREEMAERLAR S I FREEE

WHO (1) 1 EMICd D4 A RT A fE% 0.018 mg/md & ED, US EPA (2) [TAEERE 4
0.09 mg/m3 & ED Tz, WTI b A F AL D CNSIZHT 2 A FEH O ATREMEIZ DV,
FEEIRE (Al

f@??%f%ﬁ SANTIEEIZBEZF O FEBEH L TWRWT ERF —Z N ERIEBE LTV A,
WCARHEEBERZ N D D720 Al ZEDT=,
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ZEE Al = TDs0/50,000 x 50 kg

AEJE Al = 1,360.7 mg/kg/day/50,000 x 50 kg

AJE Al = 1,361 pg/day
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AF L (CAS# 100-42-5)

b b ~OBREED A REME:

AF L v O—REM~OREFE T, BEFREOCRFICLIIBELZNLCELD 1) , —FENTIE,
BENANDEZ N KRKOBHEIR /2D, L, AN FEOBYEIZLY S YT T LBEMNOAT L
VEWRANT DR DARENERDH D (2) , AT LT, I F I E R M OEEO KRS &
LTHRHEINTEY, YFEVICZBW TR bEWIRE THFET DS, RIATFLEREOaRY
~ = IRMBEMEE LTIRIES HWLRTEY, AF LR EOE ) ~—RNb TR MmICE
T 5REMER DD, BFHEKEOATF L U OLAEBEEILX, KETL~4 pg. KA Y T2~12 pg. XK
ETougtEESNTND (B, 4) , AFLUVEERLADRTOAKICHNSN TN S,

EEREM EBEEE

AF L L, Ames ilBR TIIFE T AR ENEONTEY . OECD OHA KT A ZHt-> THEfE S
7z in vivo Yea R BE . /%, RO UDS R TIIRER I TH D, Ames FRBR O#E R F &
LTWD DL, AF Lo nistt, Matcdhsd 2 b, KOREEE LoECERT S (5) |
AF Lt Ames RERICE W T, RENEMELRFE T COREMETH -7 (5) . REHEHLRA
EFTIE, AF LV UITREBTIETRE (AF L 78 4F 2 R L) IS L, DNA & A
AR EERT D N TE D, AT LU OBEICE#ET 2B REO R TIL. AF L
DEERIH THHLHAT L U-T18-FF U RICLDZbLDOLEEZLN, ZHIXSLICRESND LA
FLo TV a—ilhd, AFLVUOBREERIZEY, BmET VL O 5T DNARMIIA (N7-
7gT =, 077 =2 N-TT =) ROMRGL s A2 # (SCEs) 23#8fnL, & K TlX DNA
SHYUIWr BB L7z (5, 6) ., BIED OECD HA FT7A SN TV D EMHIZE S AF L
DEEHMEICET2EER L E2—I2BWW T, Moore & (7) 1%, RAHORF L oY Ames B
CTERFMEA RTOENEIRATH LN, AF L -78-4F Y RIS EBIFME2 57T L5t
LTS, 2, FELITAF L -7,8-4F R Ames iR CTHMEZ R &V 9 KRERSD DT —
20, SRPEREHEM LR OIEGFETF CIESNZE LTWD, Zhid, AFLr-784Fv
MEBIZAF L 7Y a— RSN TN RN L2 ERT 5,

85 mg/m3LL LD AT L AR ABREE S V7 7B 28 NOJRIMEKIZIS T 227 ) 2k o A D2 R
ELY, AFLUrOERFHEN RSN 8) o ATV ABREINTTEEO Y oNEKIL, R
XY F o T = RARY ARV T AT 25— HPRT BisFEICEBIT B RHEE (MFs)
ENL Tz (9) .

250 in vitro LB T2 BB HER &7z, HPRTRBRCIX, AF L 3 VI9 Ml HPRT
MFs Z DO TN S ETZDOHTH -7 (10) , [FERIC, AT L U3 RPERETE LR OAFE
TCVI9MIE D HPRT B n - EEOE R A NS w7- (11) , AT VL XIIAF L o-78-4F v RE
I U721 > B 5D in vivo 1B 12298 B BRI IR S e o 7,

i EoOEREARER I IS < EREMW 2 W2 T — 2 bk, AF LA invivo IZBWTERD
HHBILEMEEATDEVIMRENOH HFHLIE STV, LaxL, AF L OBRFRICHE
Y EEEME (RAF L2784 F Y ROEMICEE L@ mEE) X, EREBMEOE MBI 5
AF L UHERMEDRDIANEH O T TH L AREMENEZZ 6N TS (1) |

RN A

IARCIZE D, AF LU KOO AT L -78-F4F v RiZZL—72A, b MIBWTRER
REELSH Y EBREICB O CTHORIELAH D Z Enb, B M LTEE L S EBRAMEN
HDIHEEINTWD (B) , R KREENAAMZHT (NIH) &, AF L ik REBAWE
THDHERHMZTFRILTWS (1) » ZEXIDAFLUBERMEORNPAMIERAKT L LT, %
IHIER & B EEEL OHREEER R DT 5N (1) . NTPIX, 1200 K O 140D A
WMEHEECBNT, 2AF L% Te MEBAME THD EEEMIC TSNS LidL Twn
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% (12, 13) . NRCIZ. b MIZBWTENAMOIREMRELN S Y | BRI T+ 7
REHLH O . FTRNAME BT D EOMOEFICET T 2R3 HHT b, Te FRER
WNIVETHD EAHEMICTHISNS ] & OHEX, AFLUVORPAMESIEE L CEITchs L
fEsm L= (6) o

AF VU ~OBRERICHET DEFRHEORILORMAI L E o —0H . AFAMMERFIEN & 5 R LR
ERTHLOIMA, AF L OEBNFHARE L TWDE LT, HEDEBAD AZIZO0
T, ThbbAF L L ERTFY OANERPLOY T 247 $_TOAMRE, FILFEO
VT EA T AR, PR, . BT OO FALORE & ORRBIRICOWT, T E
DI L FHUTFRD Do T it LT (14)

CPDBTIE, AF LI~ U ATIIRA K OBAREE T, £727 v b TIERARREE TR A Z R
FTEHMEINTWD (15) , KEENFEAMTEITOFED AW EHEZE (National Institutes of Health
Report on Carcinogens, NIHROC) (1) Tix, [1] B6C3Fl~ U RIZH T H XN, [2] CD-1+v
TALBITOWMABRBEIZL2FEMORBRA R bEELRAR THLI EEX LN TS, HD
B6C3FL~ U A TlX, AF LU ~ORRIIREEIC LY | Hliha K OSIRE S0 BRIE K O 4 A o 7256
RN EH Lz (16) . WAREIZ X 288 Cld, MMECD-1~ 7 R ITHB W TR O3 A0
HL., i~ v 205 AER CligosnnsigEo sz (17) .

IARCIZ, AT L NZONWTYTAKDRT v hEANZKGRER (X EFIFRBEGRKICLD) &,
AFL-18FFY NIZOWNWTY T AKRNT v &AW AIRER 270 L7z, 020~ 7 A% HWn
TAF L ORRIGIRTRE ZHEIRE 035 L1 ClE, F~ v A K OV IRRE O #9023 38
D HNTZDIZKR L, C57TBL~ 7 A& W =2oH OB ClIfattcho7= (18) , CD-1~v 7 A0
ABRFRIZ X 5 55k T 255 RS MR O B2 s S vtz (16, 19) oz L, o3k
(C57BLI6~ 7 A% o) EEEThH 72 (19) . ~ 7 AR OFEG L1k, MilES o
HEAN & R e O B OB 3RS B (16) o ERENE G X 2R ORBR O RIZZETH
72 (20) . CD (SDHiR) XIESD7 v DO AREIZ L 528BRD 5 5, IIRICBWTAF L
VI TH o= (21) B, b O —oDRBRTIIATF L AIHBEE AR INESE (22) . — T,
RROIRERIC L D4 (RERE ORI X 5388 (17, 22) RUMOKkESGICE 138 (23) ) T
It CTH 72, NIHROC (1) (2X 2% &, BE S ILIRIES O HEH BRI 72 < SRk
DI DHIENAMEDFHLE 1T AR ENT, £7-. IARC (5) bEHIMONE TH -7 2 & KOG
MENAREETHD ZEZHEML TV D, RIBBRER IR ORS LiztoliE (17) | 8
PeNFe 512 X 2158k, ROV FHREICE 2158 (22) batkETtho T,

AF L -18-FF T RiE, w7 AZ W335 GREIRR D& G512 L 2188 (24) | KEBAMmIC
F A28BR (25, 26) ) MEMIN TS, AFL-78-FF L FOMBEIR O LT L 535 TIL,
M~ 7 2 THIE ORI LR EEAS, M~ v A CHAIIIES 25800 U=, R EsAn i & 53R BRIE.
AREBROFEMREEAR LN TEY . MREENRE SN TV WD, FHMBEICIZAEY TH - 72,

7w NTE, AF L 7,8 4% ROMGIRE OREIC L 5288k (22, 24) KR OREIAEIREER 2
R DG L7213 (27) nNFEI e, MR OEGICI 20 ThoRich, fifE o/ L
FEREEESHM L, O HIGER CITHIIEE S e~ 7 ZZB W T H I L7, ARIGRIREE 74 |2 T R
A5 L7-#B i, fiBEEESHM L7, IARCIZ. EBREIMICBITLIAF LKA F L -
7,8- 4% RIZOWTIHNBANMED 3703 U EET 5 Lfssm L= (B) o

US NTPiZ., 7 v hEHWERBRICE T D5HLIE. AT L2 OFENAMEICE L THlmRICE 21213
+aThb ML (1) o Cruzand (21) 12X 28 2DFNB AR S O AFA[RERT — ¥
DOFHETIE, AF LU NBT v BTRAZFERE LR STV BB NRGHLEH - 7= & flim S
2o WEEN~ 7 ATHEHEIIN. 7y FTIEFEEINREDoT-DIE, ZO2o008WREICEBIT 5 A
F L O OZERITER L CTW D RREMENRH D Z L snTnsd (1)

Styrene — Details of the most relevant carcinogenicity studies
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Study Animals/ | Duration/ | Controls | Doses Most sensitive | TDso
dose Exposure tumor (mg/kg/da
group site/type/sex y)?
Ref. 16 50/sex/ 78 weeks, | 20 2: Lung/ Male® 360
group Oral 150, 300
M&F Gavage mg/kg/day
B6C3F1
mouse
Ref. 17 70/sex/ 98-104 70 4: Lung/ Male 154°¢
group weeks, 20, 40, 80,
CD1 Inhalation 160 ppm,
mouse 22.3,44.6,
89.3, 179
mg/kg/day
Ref. 16 70/sex/ 78 -107 40 3: No Tumors NC
group weeks, 500, 1000,
Fischer Oral 2000
344 rats | Gavage mg/kg/day
Ref. 21 70/sex/ 104 weeks, | 70 4: No Tumors NC
group CD | Inhalation 50, 200, 500,
rats 1000 ppm
Ref. 22 30/sex/ 52 weeks, | 60 5: Mammary 23.3
group SD | Inhalation 25, 50, 100, | tissue/ Female ¢
rats 200, 300
Pp
Ref. 22 40/sex/ 52 weeks, | 40 2: No Tumors NC
group SD | Gavage 50, 250
Rats mg/kg/day
Ref. 22 40/sex/ S.C.once, |40 1: No Tumors® NC
group SD | then i.p. 4 50 mg (s.c.),
Rats times at 2- 50 mg (i.p.)
month
intervals

NC — Not Calculated, S.C. — Subcutaneous Injection, i.p. — Intraperitoneal Injection, SD — Sprague Dawley
2 The TDso values are taken from CPDB (Ref. 15)

® Despite having a statistically significant dose-trend per CPDB, the author concluded that there was no
convincing evidence of carcinogenicity in mice
¢ Carcinogenicity study selected for the Al calculation, mg/kg/day dose conversion taken from CPDB

d Author opinion: Styrene, was found to cause an increase in total (benign & malignant) and malignant mammary
tumors. Cruzan et al., (Ref. 21) noted no obvious dose-response in the data. Furthermore, the study findings were
not considered reliable evidence of carcinogenicity by NIH ROC (Ref. 1) and IARC (Ref. 5) noted short treatment

duration and incomplete reporting of the study.

& Study limited to acute exposures and a non-standard study design

S AAE DV FBEFF

AF L DOFRNANECET G T HHFICEET 28N L B —Id,
TW5 (5) ., ATFA[AEZR in vitro X OVin vivo Bfnim T — % 25 L. IARC X, AF L lidiE
ILEERH D . FTOMFITE MZBWTHBEEMERS D & OF 1725 HLN S 5 &t T 7-, A
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FLATE L O MZBW T, RENEHEIC XV RETAITHDL AT L -78-4F T KERD
T X7 ER DNA 72 EOREMEE S SR EA/ER T 5, DNA AKX, FEICN-7 7=
DT NF AL L > TEM SN D, invitro WNZ AT L U ZRER ST HwEL e F Tl
AF L 1,84 F 2 RO DNAFIMEARTRD 5T\ 5, IARCITE 72, X%V/&UX%V/z&
FHXF YRR TNLMIEEEEZ (LS ED 2 8, AF LU UACENIZIBRGRE SN MBI 5 M
WBWIa 77 F o0 EFIZEDSDE, AFVUNSZEREN LIAERZRETT 5 2 & Of T 725N
HBHERLT,

BLREEOFREEL R~ T A TRO LN EEO B F~OSEMEICIZTRM N T\ 5 (28,

29, 30, 31) , AT L DORENAMEL #5?6&%1%%5%@@@%?%&%#&Lf\&m
A R LA, ], KOMBMERIENZIT B 5, Cruzan & (28) A3~ 7 ADfiifEE O EK &
L CRET2HFICIE, AT LrofREmDa~ o A MBS W TIRE RN A2 o X7 BEofk
#L MR ER, AR HEO M-MIGL HIZEE D 285 78, BE OMENE &K Oy S e &
BRTLHIENEGEEND, IO, WBEZMEERE S BERES EEZT, —FH, B FTiX

(CYP2F2 (2L %) MifGEHNIREHITH D=0, ZNHIEMEE 524 ) L EELITETE L
TW5, IARC X, Z4 o OERBEF OFEUTFFEE 7o LITgan &St T 72, BinmtEo alhg
PERORAF L OB LEELZEEDE h ORI O W TR HmE S LT, Fx
RBUSHFH ST, BRI, AF LU Al OFHAEMT 5 BT IARC O v sz,

Bl _E DR AR S L7 FREE

WHO (I, BARKIZE D2 ATF Lo OiE 1 BERE (TDD) % 7.7 pg/kglday (3725, {KH 50
kg Tl% 0.385 mg/day) & E, % Mo HEIKKETA RT A M 20 g/l L EDTND (T
bbb, K2Lday ZEET 556, 40pglday) (32) . 2 WHO OFREfEIX, 24EM DT v MK
mﬁﬁfﬁgntmiﬁmiwﬁy HESNTWD, AFLAZxT D US EPA ORRNIZH R
(RfD)  (33) 1%, RN A T RABRA > MTHASWT, 200 pg/kglday (725, KHE 50 kg T
% 10 mg/day) TH 5, B#ET 2 US EPA OFCEIKIREMEIX 100 pg/L (F772> 5., 7k 2 Liday % 4%
T 58%6 . 200 ugiday) Th 5, BMUENOBITT D AF L AZxd % JECFA O &K TDI (34)
1% 0.04 mg/kg/day (F72d>H . {KH 50 kg Tldf Ak 2 mg/day) CTH D, EU Tik, KU AF Lk
DO REMIIBITT 5 AT L v OFF R e R ERBITIRE Z 60ppm (T 726, B A TR 1 kg/day
WM LRELT60mg/day) & LTW5 (4) .

HEERE (Al
Al BH D 7= O3 BRIEIR DOARL

X%V/i7/bfi%ﬂh%gkﬁﬁéMTw@mt@ AlDFE 1T~ 7 A D5 % k5
LT LSO EWTDsolX, Cruzan® (17) OWARBROFEEN B LN, ~ 7 AT
RS OB G- U7z 28 VSRR BR © b TS OB G880 b2, Z O AR HHEH LAl
X, TRTOFRLGREIZHIGL TS EEXLNT (16) , b hERTY Y ATIX, HEEEK
DL 72 DCYPFEEE DR BLENE W ERMBNTWAHT) (28) . ZOANTEERMEE E 2
bhd,

Al DEH
ZEE Al = TDs0/50000 x 50 kg

AEJE Al =154 mg/kg/day/50000 x 50 kg

AJE Al = 154 ug/day
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Fet v =, (CAS# 108-05-4)

b b ~OBREED A REME:

b MBI DHER E =L~ ORI EICIERE TA L, —REMIZB T 2 RERITm D TH 720
(1) . Fig e =/ VIEELOERIHEN SN S,

EEFM/BEEE

FERR © =L D48 BFIE R OSE R B IZ W CiE, Albertini2S3Fl LTV 5 (2) , FEfEE =11,
# %5 > Salmonellatk X IZE. coIiT@Amesﬁiﬁ%ﬁTﬁ;ﬁeﬁﬁ%?éf F oML (v FTK6MME
DWGEARTJE) 1B DEE e = VOB RFEMEIL, BICREAERL SV UTRE REREBRER L
%waéiﬁﬁﬁiéﬁ\iD¢é@ﬁh%%%wﬁ%ﬁﬁbfwék%z%ﬂéFEﬁ@é
Bl BRALHME SN TCND, EEHRE =/UIL, in vitro C/ME L DY R B in vivo CHL(n,
%Eﬁ%%ﬁb\MWW¢&ﬁ%®ﬁ%@Mﬁ%T%$T%OtO@HW&Q%LVWX B
SN NEOEEINT DTN Th o 7o, BIEEMHEITEEL O CTED A LEE L TV (3) |

Fif © =L OBIRFERZ ORI THLTE R T AT e REN LTSRS D &) RH
AR B D, T T T E RIZWNERENCELES L, MIRNEE MR T 27207 v T e
F7E RasF—RIc LMESBREE SRS (2) . WILEMIRIC %}iﬁt»ﬁa?ﬁ T AT E
P«@%ﬁ@%@%%zét\M@E:wﬂ%ﬁﬁé%rﬁk%zgnéoW%%fmﬁﬁkﬁ
IZOWTIREL T 22,

A

HEA B = /LT 7 v—7 2B, B MIX L TBZLSBRAMRH D EHEINTWS (4) , CPDB
:ﬁﬁm%ﬁhﬁ@ﬁ%%Zﬁﬁ%%éhKW%>S)OM&tﬁw#%m§5éht7?xlﬁ
BT v b LRI, BERER2HEOHRTH Y . 1EEYS 7= 0 OBES 50 AT T - 7272 IR
ER7RRHLCH S, Swiss v 7 ATIE 75, BiENORIHIZ, Fischer 344 7 kTIEAFlK,. HAIRAR
K OB SR FRD Bz, Maltoni & (6) KON Lijinsky & (7) 2350 U728 0 5803 AR
IZBWT, FEREARERAL (B 20X, oSV R, Bl i, TR RO ICZBOEENRD 5
7=, Maltoni & (6) OETIIND OIEGIZT T, BEIEMBIECORIERNEN- T2, DRI,
NG DNEET — % Z IR T 2 I AL E L b, A, &, BREKOHTE OR
W BRI, W LS 5000 ppm O - TA T 7z, 1000 ppm & 5 S iv7c~ U AZEGITER D Hi
72hrotz (8) o Lijinsky & (7) 238K L7 b WOk 0380 AMERRBRI BB 7 1 AR %
<, LV DOUHKEEES LEBIZ LR LRI TWiehote, EEHEOIX, 1 BN O
KNKI 85N TH D Z L AP L Tz, L2 - T, il 21F 2500 ppm BED T » ME, BRICITH
1300 ppm OFFiEE =L Offt, 7& T T v REOEHRZ S Te0 2 0 OEO D fRIEYIZIGEE S
TWe, EFEFH LI, HOKKRGEROMBRNIIHRE =L AER L T RhoTe, 20D, T
v MIRFEEDOAMIIZHIRBE SN TV, IHIT, FHEDLT 20 IETHo 70720, BEOBMEK
m%@mb\%%ﬁ&%&%@F%%Eﬁ#éﬁﬁ%@ﬁﬁﬁxﬁbfwé(wo

CPDB DOffilz, STHRCATFREERFEN AR D H D, OECD HA KT A 453 12HE-> T HAR A
F7 A X = E LR OBOKEEBRTIE, &BE 50 P LT 3 B HW L (9,
10) ., FEfE E =L OUKBEE£IZ, Crji:BDFL ~ 7 A 2BV CHAFE, &IE L O E ORI,

&@memmq?y%wjﬂvcg&ﬁﬁfﬁﬁﬁ%ﬁiﬁiﬁwWH@*@ﬁMMQWtémtoﬁth
JERBRTIZ, Minardi & (11) 28, Eifg =L OfOKEG#%IC, 17 B LY 12 Hio Sprague-
Dawley 7 v MZBWTHOEROABEOEBENZ®RE L T\b, BHERTIE 2 BTN TEY
12 HiZ7 » b (HAR) BEX 50 2B TWD oo, 17 BilsT » b (BFH) BT 50 VLA C
boto, 12 Bl 7 v N TIXAELE OB OIS OZ R @O L, 17 BT v b CIEES
BOG ORI The o7z,
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Bogdanffy & (12) 1%, 10 #HIZo7 > THERET » MIFFRE =L 280K L, TO%ZR I
Too WIT, AW A FZREREE 2 8 (BHE60 L) &7 74 MEE (30 1L) (2431F, 104 JE RHIER/K
WREE 2T 7o, FH OIL, HAERIZBWT, {LEWICBIET 2 FEIEEME K ORISR TR 6
oo Ll Lz, 5 SNT/ET v MW THRED R LD 2 FF80 Hitizn, i
5OIEBEORARITE RN BEOHMEANTH 72, LEN-T, INLIFERRE =1L O&K 5 L i
BRI L7eWn B2 b,

CPDB ITITWAFEN AMABROMEE 2 @35l &N Tnd (5) , Bt =/LE CD-1~ 7 A Zx%f
L CRBANMEE RS 2o 7203, Sprague-Dawley 7 v b CldEEE 2 55% Lz (13) . Fi&Exns
(2. 7y FOBEE 11 FI0 55 1 612 FR< 3T (BIENEPE R O a P ERLEEIE I QN R R
&) 723600 ppm O ERE CELEL S, BEEE RO @l R EN RS S iz, IRER & ORE AR
e 77 BLVENEE 1173 200 ppm OFE TR Hiviz (13) , HilsE = uid, i OEhfE CrfErE %
R4, 200 ppm #£ K O} 600 ppm BEDEEL | 600 ppm BEORE (w7 ADH) KO CIEEEH) 72
FEMEIEIR A & 3556 LT,

Vinyl Acetate — Details of carcinogenicity studies

Study Animals/ | Duration/ | Controls | Doses Most sensitive | TDso
dose Exposure tumor (mg/kg/da
group site/type/sex y)
Ref. 6 37Fand |2yearsin |37F,14 |2: Uterine, Female | 3920P
13 M/ drinking M 1000 ppm
group water (103
Swiss mg/kg/day F
Mice and 96.3
mg/kg/day
M), 5000
ppm (578
mg/kg/day F
and 546
mg/kg/day
M
Ref. 7 20/sex/ 2 years, 20 2: Liver, Male 132°
group drinking 1000 mg/L
F344 Rat | water (0.1
mg/kg/day F
and 0.062
mg/kg/day
M), 2500
mg/L (0.04
mg/kg/day F
and 0.025
mg/kg/day
M
Ref. 9 50/sex/ 2 years, 50 3: Oral cavity, 1854°
group drinking 400 ppm (63 | Male
Crj:BDFy | water mg/kg/day F
Mice and 42
mg/kg/day
M), 2000
ppm (301
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Study Animals/ | Duration/ | Controls | Doses Most sensitive | TDso
dose Exposure tumor (mg/kg/da
group site/type/sex y)

mg/kg/day F
and 202
mg/kg/day
M), 10000
ppm (1418
mg/kg/day F
and 989
mg/kg/day
M

Ref. 9 50/sex/ 2 years, 50 3: Oral cavity, 3057°¢
group drinking 400 ppm (31 | Male
F344/Du | water mg/kg/day F
Crj Rats and 21

mg/kg/day
M), 2000
ppm (146
mg/kg/day F
and 98
mg/kg/day
M), 10000
ppm (575
mg/kg/day F
and 442
mg/kg/day
M

Ref. 11 37Fand | 2 years, Breeders | 2: Oral cavity and | 983°
14M/ drinking 14Mand | 1000 ppm lips, Male
group, water 37F; (70.6
Breeders Offspring | mg/kg/day),

(17 wk 107M 5000 ppm
old); 53 and 99F | (353

or 83M mg/kg/day)?
and 57 or

87F

Sprague-

Dawley

Rat

Offspring

(12 day

old)

Ref. 12 60/sex/ 2 years, 60 3: No tumors NC
group drinking 200 ppm (16
Crl:CD(S | water mg/kg/day F
D)BR and 10
Rats mg/kg/day

M), 1000
ppm (76
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Study Animals/ | Duration/ | Controls | Doses Most sensitive
dose Exposure tumor
group site/type/sex

TDso
(mg/kg/da
y)

mg/kg/day F
and 47
mg/kg/day
M), 5000
ppm (302
mg/kg/day F
and 202
mg/kg/day
M

Ref. 13 60/sex/ 2 years, 60 3: No tumors
group inhalation 50 ppm (55.3
Charles mg/kg/day F
River and 46.1
CD1 mg/kg/day
Mice M), 200 ppm
(221
mg/kg/day F
and 184
mg/kg/day
M), 600 ppm
(664
mg/kg/day F
and 554
mg/kg/day
M

NC

Ref. 13 60/sex/ 2 years, 20 3: Nasal, Male
group inhalation 50 ppm (13.3
Charles mg/kg/day F
River CD and 9.32
(Sprague- mg/kg/day
Dawley) M), 200 ppm
Rats (52.7
mg/kg/day F
and 36.9
mg/kg/day
M), 600 ppm
(158
mg/kg/day F
and 111
mg/kg/day
M)

758°

NC — Not Calculated

2 Calculated based on ICH Q3C assumptions

® Taken from the CPDB (Ref. 14). Carcinogenicity study selected for the Al calculation

¢ Study not reported in CPDB, therefore TDso value calculated based on carcinogenicity data

FH3 AAEDVERIBEFF
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2008 AU AV R E HEEZ AR L TEKMMNEBE S O/E - REV A7 ICET R FZES
(SCHER) 7%, MiAE =/ Z3HMEiLC\% (1) , &KL LT SCHER (X, 7k h7 /7Tt RO
kR E D = < [RIREIC IR A 2 O S D GBI DA FEEE B = /L DR BN ANMEDRE L D & 9 i
MEXEL WS, ZOERAEENS, TR MTATE ROMBNEE A2 EH SR 0IREL X
ST, AERMRIGEZSSE S RNWI ENRBIND, EHEFEE R SHEREL TWDIRY |
FERE & = LT K 5 RPETE R 3R AAERIE, (T > SO M AR 35 1T 2 /8 A9 Z (k> NOAEL
TIERD SN T TH D, LA L. SCHER %, JHFTIEEZ NOAEL L FTORNAY 27 1%,
MHTEDIFE/NEWNTE L, 20D TIZARWEHER L T\ 5, Hengstler & (8) 1%, BEM&E
% %3 DNA SUSHERNSAME L U CHERE = L OBl 2427 LT Y . Albertini 2) & 2%
ML TWD, TR N7 AT E RERBRC, BEEE Y = VIS 2 A D EEHERY 7018 I 2258 28 FL5K
BRICBWTERFMEZ RS, 2O &1E, B E =/ DNA S & HEAEAIC 31T 53808
AMEIEXT | h T AT RaOGHINZERIZ I VR Z 5 Z L ORIl E 72 5,

T RTATE REFHIRE = LVOBRLEET T 7 7 A WIXIRIER—THY ., B =11%., Hv
RXNTZ AT T —BRNTE LRIT IR AR R EFRIEEEZ RS2y (8) o DFEV, Kt =
N OYEREEFRIEEIX, 7' VT AT e FORBAERICERT S, @EETIX, ERIhk
TERTAT e ROTRTHREEEEICLVBIES NS DT TidZe, ZOMEM/NREEED pH 23
<725 (12) ., i =/ X DL E D%, NREFRRICHEGENICRE IS Z LIiIck, A
EEH (T7abb, MladErtEoEimmtt) 20T IO pH 23 015 MK F LizE L7257
REMENH D (15) , 72720, ZOFREWNZRBIEZBE X 2% L. DNA HBE., e M OVF A Moy
FHINE U, R O NEBTERRICE D,

B2REIC BT, MEEA R DT, MAROROZESONTNTYH, BiEE =L OB AMEOH L
DIRAELSFET D, MO THWATEH, FIRE = VIR EHRINVEAF VLT AT T —BIZL -
THEREAL TIPSR & 7 R T LT b RIThAkSfREns (3, 16) . Wik E =/L~DIgiE
128>, BB ORI OIS NER SN D, HEKSBERITIERE &5 2 b,
Bl I N D IEESOGIT, TEMHAL K OB RT3 DAER R R B e B RIEE 2 S L T b
(2) . UL, T TATE ROE /) 777 TERINTHD X, WEIER L., BARE
X D WER R B RIFVEER & 2 KB CTE DHET — X ITAE I TR,

Bl _E OFRBEECAR S I REE

FEfE B = /L2 DWW T, US EPA IRIST —Z RXR— 2 2B WT, ERDBAMEHOWASRBIEE (RfC)
1%0.2 mg/m33 %1 H FEIE £ % 28.8 m3 & RET 5 £ 5.8 mg/day & G STV 5, RfCIE, 24FE[ 2
HRBRIZBNTT v RO~ 7 2D & O _E R OJR B R 2Z DV TNOAEL & LOAEL D]
FEFEE LT-Owen (1988) DA HRD7-, B MEYSIRES mg/milZ ISV Tu, RFREELR
e LT3 &7 (17) . US EPAOSREFITIL, FElE & = /VIZAJEREE S L7256 OFN
AMERHINEE E TV, R AMEEH T 2 WE OIEFE N AME DO EBIZ OV TRICHA R T
EDHLEBRARENTEY, FERPAMECE L UMLOFERFRE SBT3 X )i#Hisn s,

ROBEOHA L HBREE (PDE)
PDE 8. HH D 7= O FRBOEIR DR HL

BOFE5%, FFRE = LIZ VR F Y IL T RT T —BI2 K o THEMERNL THCICHIRE & 7 & b
TAT e RIZIKGEESND, BROBGHOEBRE=1LET 2 N7 T Rili ORI ANMEIZE
THIEMIEHENICOFHLOEAL ST E#BE L, £o, SEIERBHICEIDTENT AT E R
~OREBEOE S M E 2, HERINS8 0 PDE X, 2mglday &V 5 7 7T RIZH L THE
HENZHDIZESNTN D,

PDE (#%&H) =2 mg/day

DX TORBIIX T 2FAERE (Al
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Al BLH D72 8 OFBREIR DABHL

B ORI LIS OB GAREKIZOW T, Al HHOT0I12T7 v S TOWAFEN AR (13) Z2H0
2o ZORBRTIE, MERER 60V BEE LC3BENRIT LN, Ty hE 1 HGRHHE, #H5H, 24
fICDlm> THIR E = /VICIRER S E T2, T v FOBIEIZEWTRBAMERRD B, FMETE
0 RSZMEN o T2, HET v FOEEIZEIT D TDsold, CPDB IZFEH S TU 5 758 mglkglday T
bD, v REHNTHRARREE TG SAVEEEE E = /VICE L C AT TR/ ME— DR D3 AR
I ThHD (13) , Fon, AlOFRHIZIET v MRAKER &8I L7z,

BN AMEDO N EPOSERIZ, BB LI XSIERIE L Z X 6N TVWD DD, ERRORIHE & I
FEAMS L ZRXBITEDRET —XIIARIN TRV, LR T, ALTERIMEZEHR LT
FHE L7z,

Al DB H

/3 Al = TDs0/50000 x 50 kg

AEJE Al = 758 mg/kg/day/50000 x 50 kg

A Al (20T RTORE) =758 pg/day
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