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@ SO 10993-1, 17, 18, TS 21736 DXETE M
® BMEERDHIE
@ HEBaXIDEIE (EREIRSFDIEES, L5 (X non-GLP)
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® JOrLASRENIE, BTRAEAAE
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@ EHHA—AIELBERERTLEL

@ FMLED-LHEEMNTRLIE » EHPHBTORIE
B, BENLTEE - EE0WEHE (TTC) [T ED<E
IIZEEAATEE

BRI DREIE
TTC(Threshold of Toxicological Concern)

O@TTCLIX. HoRWHIEEYEICODVTENLUTORZETIIHAGHGEE
HENENGTNETHEFRBEORIELLTHRESND,

O UL DILEMEHEH OV EELFEBRLTADILENE DR =T
ZAREMIATOAZERRET 50, BEOESHRRT —2DOHTFH
FRITICKYRRLTEL,

O_DFEF. FEHPERELEMMEMEDLSILEDMETEHEFMIE
HIIBOHTRLNTNEN, RBEANBREBD TEL, ZLOEAERIZFE
HOYEZECILFYERZLENICSFHMIIDICHERTHIEEZZDL
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ORFAICEFATICOIVRRAUMELTIX, REEHIZHAARM., 2514,
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ICH-M7HMRIET ATTCL AL

8 %< DALY I3t T HEFERERE (ISO/TS 21726%I‘J$§)

1HERE
(ug/day) 120

W Kroes R, et. al, Food and Chemical Toxicology, 42:65-83 (2004)

BET7I—MIKYRNERDPAYPEETHOTTITCTTA—FAH

TEUGE & mEE
@ Aflatoxin-like compounds @ Azoxy compounds @ Heavy metal
@ N-Nitroso compounds @ Steroids

@ Polyhalogenated dibenzodioxins, dibenzofrans, biphenyls

ISO/TS 21726 Section 5.3 ,
Cohort of concern constituents

THEDSTTCREDILLIEE @ pavesers amnes

= a:: ﬂf. = % ﬁ & L—C E :E D @ Strained heteronuclear rings
Br4v RS 6 BT, HEZ @ Alphanitro furyl compounds
D ,”: A % £¥ 75\ 15“ R é:{’L'C LY 6 . [ ) Organo‘phosph.orous comPounds

@ Hydrazines/triazenes/azides/azoxy compounds

Dermal Sensitization Threshold (DST)

DST vs TTC Sefford R ot 1 Rog. Toniol Pharm, 80210224 2011
DST TTC
Endopoint Sensitization Carcinogenicity
Chemicals with hazard 20% 20%
Bioassay Mouse LLNA Rat/mouse long-term bioassays
Hazard metric EC3 TD50
Exposure units ug/cm? mg/kg/day
Data set 271 sensitizers 343 carcinogens
Extrapolation to man Apply correlation formula and SAF Linear extrapolation
Risk metric Acceptable exposure level (AEL) Virtual safe dose
Probably of acceptable risk 95% 95%
i . DST =64 ug/cm?
> EREMHIEZEYE : DST = 900 ug/cm?
> DSTERSMEEY:  FERBICREMEDESLVMERE (HPCs)
DSATITIZHEN, LEVDBEICE TV TRE
‘REICITERTELL
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> BEESF = BRI SHREH, BESWEEFALEZAFIZONTIE,
FHERDBIREBONDERDERLSHLL,

LR HTEDER 552

. GO-MS ( . GC-MS

*+ GC-HRMS * GC-HRMS
» Headspace cl * EI&CI
* EI&CI [ * Library search

* Library search C
o]\l H\H

Volatile

+ Volatile, Semi-volatile

Ban
i

* LC-MS/MS * ICP-MS

¢ LC-HRMS Non-volatile * |CP-OES

« IC-MS | ¢ LC-ICP-MS
+ Cloud Libraries + L « |[C-ICP-MS

e LC-UV or CAD

<EFHRE> ThermoFisher Scienfitic
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Heated agitation =pigih Vv AL—Hit BRA
(2-30R) (2-58) (248508 (30%3) Valve & loop

S 60°C

HNO,/HCI &K% GC-MS
muirﬁ‘;’rﬂt ﬁ CHCl,/CAN -

i CH,Cl, BRT

DLLME (%3
R, AL W Hscows

Total
vaporization
‘ \ technique

&=

<EFHRH> ThermoFisher Scienfitic

BE=nMated ALz BES

Separation I v IS
— i — lon source Detector é
technique @ -

Magnetic sector MS

Single or triple quadrupole MS
Time of flight MS

lon trap MS

Fourier transform MS

Gas chromatography
Liquid chromatography
Capillary electrophoresis

+ Column
El : Electron lonization Scan mode
Cl : Chemical lonization *Full scan (Total ion scan)
. . -Product ion scan
FD : Field Desorptlon *Precursor ion scan
APGC : Atmospheric Pressure Gas Chromatography *Neural loss ion scan

ESI : Electro Spray lonization Selected ion mode

APCI : Atmospheric Pressure Chemical lonization Mulélple rea,Ct'O” monitoring
APPI : Atmospheric Pressure Photo lonization MSE analysis

FAB : Fast Atom Bombardment SWATH work flow

MALDI : Matrix-Assisted Laser Desorption lonization | | SONAR
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SESH, B

® THE @® MeOH @ Hexane
O Pecmne/ e @) VS ® 2-Propanol @ Di—chloromethane
' @ Acetone @ Chloroform

N — Fﬁ**ﬁtbfli?"i‘"ﬁ =30))
HEBREERTIEENHLIN?

— VRAVFMDHTHHTIE?

Part 12: #HBFICZERL TIXLMFAEL
Part 18: #8 A 7 #TEF (L5 % (Annex D)
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= Full Scan Mode CRIFE Y 57=6, BEHELY
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@ ERILSNMEDTEREIE?
@ AETZREY AREVEDORFRHZ MR ?
.*EAHﬂ BEhAR, DBYDIVRIELRETESLMN?
P T—EINLEEMICRAINEZSM?

1ISO10993-18

" Analytical Evaluation Threshold (AET) - ER
:07 AET (ug/mL) = DBT (ug/mL) x (A/BC) / UF I

2] DBT: Dose Based Threshold (TTG or SCT) ]
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BB D/ T —C DRE (&7 FHMH)
BIMRE L D BRI L ENE S OFEDERERRITRINT S

ERINERAUb

@ SHHMMERICE T, BiE, Bk BRREFOEHZEZTHRIEELAHD
@ EEMHIFAET D
@ NF—FEHEEICRHETH-0ICE, BRESTHABLELLD

R A D E RS

@ PHFER - BREMYE, E-EEME
® SIM, MRM, E#&H—F, MSER T ELZFIALT-ZE 7 24T (Neutral loss)
= B ERESIM, MRMAZITIZ L8 — 7y (HEEE
= BRIMRELLGLIERTEEYFHIIEBETREETHLONZL
= BRNRELLLBERGIEEMHFHIIEBDE-EREGBMEAZECTEDON S
= HHY DM, EREEYME LS IRET S (Pyrolysis GC-MS/MS)
@ BIEARELMAEHE -5
= in chemico Peptide Binding Assay (R{ETEME )
= DNAT7Z U h— LB (ERNAEYE)
@ N\ —FEFT (HEMS T/ £E255R) ELTERE
@ HHFHIHMHEEICTERRE
@ VEIZIGLT, URIVEHEGCEEMA M EHEAT S
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0 E + | Scan mode = 2 TOHEERDAF L EEHTHF R (EITEMEA)
AFHBIEE—E | MrRM-SIM = BEOE BMO+ £ BREIRET 5T 4 CEERA)

<ARFAFRHE> BAWaters

B s natsro—tm ety 572 [Nl #EO=2— oL ORERET 5Tk

LBSA LBSA BHT BT RTOEAWONT FFAAVDRHETST AV
Alert ID LBSA Alert Name | LBSA Pattern Alert ID LBSA Alert Name | LBSA Pattern AF > DB HERREC RIS EE
p— .D.I..s -
W/H 2 0\
001 N-Hydroxyaryls | 006 N-Methylols N( ) M SE 1 CCTTOTTTT ] ‘
o a7 a T [ i [ !
R _ sousva  mn g onggron
i N
002 | N-Acylated aminoaryls LN 007 N-Nireosamines ! . . aySastL TOF/FT
T A REEER) (o, Hightny 1) EEEEAD)
Ch.1 NFAAY
. - -
003 Aza-aryl N-oxides i Il 008 Nitro Compounds [ [ Low Energy ‘g g D
o PN
Ch.2 [ TST AT
Aminoary and T i [ High Energy q g - a.- DR
\minoaryl an ]
004 alkylated arimoaryus AN 009 Carbamates o7
7 i
o ( NOED=2—F *
010 Epoxid 5 “
005 Aldehydes A)LH poxides AAA 5)Lax | [
,,,,,,, |

> BRAEIR, BKIR, BRRBRIR, EEMHDOTS—MEELIRM AT 8L > DFATDETST AN ERBITRET S

> DT AMAVEBHT B (HFAA U DREFE) > GC-MS, LC-MS&4(ZMSEEHTAYE A (GC/LC-HRMS)

> EI mode GC-MSAH3E F (GC-MS/MS or HRMS) > VYIbIITIZEY, BHMOENEH OE—IEHETE

» LC-MSRUAPGC-MS®D & 575V TRAF LA TIE, MSEX (& > SWATH/SONAREHTELFIFATEHATHEMHY
SWATH/SONARFZ#HT TMS/MSARI M LEES

BB IS/ S — D

RAEMEMEEARELE=DT/ NV —2

>HMDST7IO—FDIRE
>R REICLEMDESRE DT
»In chemico Peptide Binding Assay [Z& 1L FE DT D FHIE




DSTZEQL 7 #TICIGFAT 5 £ THRRE
Determine Safford RJ, et al, Reg. Toxicol. Pharm., 72:694-701 (2015).
psT

Process n WmEY-BHYICEEND
LI EMOREIEFATAE
reactive domain?
. Con.duc.t Unsure ‘ No Use non-reactive DST
mveshgatwe (900 pg/cmz)
chemitr LAMDRENTES
Is chemical

| classified as HPC? L‘D,U:, *ﬁiﬁ'fﬁ*ﬁéﬁﬂ%&
Conduct Unsure No Use reactive DST Lf:gﬂ{ﬁﬁ#ﬁ%z:ﬁ]’ﬁg

investigative (64 pg/cm?)

chemistry 'Yes

Consider further ‘

investigation to
E&L AT ADEAIZIE -

determine potency —
e.g. read across
chemistry, peptide

binding, LLNA N “H s ~, -~
> BEREEZWLELLEGL
Roberts DW, et al., Reg. Toxicol. Pharm., 72:683-893 (2015). X$—L\’\G) %E

1 | I 2 ~ =
Summary of predictions for compounds with EC3 > 64 pg/cm?. > Bﬁﬂ‘ ;EE a ,I%.q:% O)EE E?L‘L.]\

EC3 range (pug/cm?) HEDEKE

64-128 (up to factor of 2 > DST) 9/13 predicted HPC

128-250 9/13 predicted HPC
250-2500 (1-10%) 6/88 predicted HPC
2500-25,000 (10-100% and NS) 2/75 predicted HPC IE,"{?G)HPC?QE}'/—}[/(;

Sensitizers are predicted HPC. On the basis of the DST <— o ph s
dataset, the rules are to a large extent conservative. 1%7“-“(%%%)

EQLADHTHDST 7 A—FNDIRE

INF—RERHT (RSMRE L &) A DR (E&L S3H)

Reactive DST fE (64 ug/cm?) LLF ZATHEEMIRESINGITI
DHAETREMZHKIETLILETD [X. DST {E =64 ng/cm2h 53Kk &H71=
Bt EMDEERELHER AET ZF| ALz R V5T Z £k

In chemico Peptide Binding Assay Hfff L, IR HTIC LS ME T T 5

$IRDST 7 T A—F D4

® PR7ZIE R ® [ROMREILEMISHEREHNLE
o STl RIL AYIDIEEIEHRTE  © DSTE=900 ug/cm2IFIRALAL
® [RN I RELEMDAHH BRI ETE

> BRNREILEYD D HTEDTEIL (MRM, &7 fZEESIM)
> E&L T &BF A9 5 in chemico Peptide Binding Assay @
PEBEAREE (ADRA)




RIEMEME NS —FERRATYT @

MRM X (&7 5 BREESIMAM AT 1=k U B AMRTE AL B M D TR 77 A HE S | ST
DSTEHIZFIASN I F—ER— RO BRIMEE LS (307) DMSHHT R/ 5 A—4

Confidential

RIEMEME NS - ERRATYT @

DPRA in chemico % & X4EMEER (OECD TG442C)

(Direct Peptide Reactivity Assay : DPRA)

WDPRAREAM

> BRI OPMRIE CHOIELFMEES OB | S
OS5 B LI B SRR R Boron- L
>BBMBLRIGS Y, RTFEORDEEHPLCE | | o
FALVTEHE )

T O REENEOFESEE

SLDE @ RmEAMEL
<HED (LSBT R HAEHP L : sana

Amino acid derivative reactivity assay (ADRA)

RE., BRMEEEZRRTESD

(o]
H,N
”SAHNHLO“ ‘ ? V\/\)LOH ‘ @OECD TG442C

O e O @UV:280 nm
© o @ = Y Ex 284 nm, Em 334 nm

= SRRELAIRE
NAC NAL




ADRA ZFU\f=in chemico f&#fT

DSTT —4R—ZhDBRIMRE0L A o RAFMEFER RS B
Roberts DW, et al., Reg. Toxicol. Pharm, 72:683-893 (2015). RM:HHE | ADRAFHEFER
4—-Ethoxymethylene—2—phenyl-2—oxazoline-5—one MA &1 2%'€571°:'/>:)?7E:/
Diphenylcyclopropenone MA [&E BHRYILEY
p-Benzogquinone MA 5% H?NA< >—(« H,
Bandrowski’ s base MA &1 &
4-Nitro—benzene—1,2—-diamine MA(pro/pre) 1k
4-((2-Hydroxyethyl)amino)—-3-nitrophenol MA(pro/pre) [&E FiBEFR
2',3' 4'-Trihydroxy chalcone MA [& 14
1,4-Dihydroquinone MA(pro/pre) [&E 2\—)‘}1\/7371:)“7‘)1/
2,5-Diamino—toluene MA(pro/pre) [&tE RNUXALEZT—)L
4-Amino-3-nitrophenol MA(pro/pre) [5 14 AN
p-Phenylenediamine MA(pro/pre) 1k CH3_J:N>_SH e
4’ —Hydroxychalcone MA [5 1% H 2
5—Chloro—2-methyl-4-isothiazolin-3—-one MA [5 14 « g
Glutaraldehyde SB &1 ERAEERNY LT
Benzo[alpyrene Sy2(pro/pre) [5 1%
— 8 |

1-Chloromethylpyrene S\2 B?E DA HF bt
7,12-Dimethylbenz[alanthracene Sy2(pro/pre) &1 FPI gt
4-Nitrobenzyl bromide S\2 1k
N-Methyl-N-nitrosourea Sy2(pro/pre) [514% | °
Dimethyl sulphate Sy2 1k 5™ (CHeCH,
Benzyl bromide Sy2 St ) 4 e
B-Propiolactone S\2 1k
1-Methyl-3-nitro—1-nitrosoguanidine Sy2(pro/pre) [&1E — it =
1-Chloro—2,4-dinitrobenzene S\Ar &4 > 277—F*§m€*ﬁﬁﬁf RE
Chlorothalonil S\Ar f&14% @ Michael acceptors, @ SyAr electrophiles,
cyanuric chloride SyAr Sk %ifliie:tr;p:::ss, @ Schiff base formers,
Toluene 2,4—diisocyanate Acyl [& 14 viating 2
Fluorescein—5—isothiocyanate Acyl &1 > ’ﬁ
Tetrachlorosalicylanilide Complex 1k %15“ uﬂ%ijh&bé =
Benxoyl peroxide Peroxide &% > JTI;E E"J @X: 71': %*ﬁ ET.I-

BRIEEME N —FERT AT —L

MeOH;LEE, @il £F,

e O FRIMRTE L EMEMRELIZMRM 5347
@ GC-MS/MS o HRMS R IE @A HERESIM 347 (GC/LC)
@ LC-MS/MS or HRMS (Pos/Neg) RENSTIIIRYEYaB: =R (e(eFAN®))

@ HPLG-UV or FL
@) in chemico ADRA

Direct @ Pyrolysis GC-MS/MS or HRMS @ BROMRE L EYENRELIZMRM 47
XL &5 fERE SIM 34T

® Full ScanIE

DRI = osTomansmmTani -0, SYBMEHH R IEHRBETS,

MRM:-SIM 214 /ADRAFZ % MRM- SIM[21%/ADRABS £
A) Full Scan B #rIZENNTHRE SN I=£2E—IHDSTH REERREEEL-FLUAEIC
S5ROF-AETU T THNIE, BRIAEMEARERE, KBAHMD Full Scan B HrE=E

B) FuusCanﬁ#ﬁl BULTAETUEOE—ONEDHLN ML, RHESNhI=2E—YHAET
=548, EFEAREZELFLIAEICKSBEY UTTHNILRIEMRERE RER,
0)Fu|l Scan DWEERL, AETUL T THNIEREE AETU EDE—I I T=15
MR ERIR, AETU EOE—O RSN T=15E BlE, KYFEEMGLHT X ITEMSE
1%, &YX IEBYHEREITS, ERE1T5,
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>IENRECEDEOESRES

@ Aflatoxin—like compounds @ Azoxy compounds
@ N-Nitroso compounds @ Steroids
@ Polyhalogenated dibenzodioxins, dibenzofrans, biphenyls

»DNA 7H I b—LETICEHIEED T OFHIE

BEEREEMENT—FEITA+—L4

MeOH;ERY, =iy LiE,

e o (D AR (L B MBE R REL 1B —F,
© Co-trs £ SMEHT (GC/LC, MSE/SWATH, SONAR)
@ LC-HRMS @ Full Scan il (GC/LC)

@ LOTHRMS (SIW) @ in chemico 74 U b— L fi##T
Direct @ Pyrolysis GC-HRMS @ B%g*iﬁ.i1té¢%¥¥€ﬁ%tbf:%*§ﬁ_§,

=5 fEHT (GC/LC, MSE/SWATH, SONAR)
®) Full ScanBIE

TTC#E&ﬁb\;EFﬁ'C%M\T_&) FUFFHG S TX

Il - |2
By -7 EHRITIENE/ 75 70— LIEHE FIREtE/75 )b LIS

A) Full Scan ZTIZEVTRIHSNIZ2E—IATTCH
SRDF-AETUTTHNIE, BEHFMEMERBRERR.| | » =p@REEsBLEYREE

B) Full Scan 2 #TICBWNTAETUL EDE—OMEDHLN 2T,
56, RERRREELRLUBEICLSEHY > BECHLT, LY
D Full Scan R EEREL, AETLL FTHNISEES ILENRERE TS,

PEMESRERE IR, AETLLE DE— o h RS h =18 ~ y
&%, KYEMEA X EHYRBRETS. = R lISES il iake
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AETE#Z BE—D1EH 50 ?
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> SHELE-2RERIZENDILEMEEXE LTI S LETETN?
> AETEDORIENE LA ERVZYHEICOLNTEHRBALTLSN?
> AL AT LIXET, ?

l EETEOINMERTHLLHIMSN-BE

EZMED) R

> AEMHERETY, RERICEHE, BEFMETOTLEMN?
FHEBZICH T HEEME (W TI, POD) DEENMEIZDWTERBASN TLNS M ?
REREATICETORKXBREEEREL TSN ?

Z 21 (MOS) D ERWULERNOBEHIN ST EMEFHETOTLDMN ?

Y V V
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