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1. AEHBO R OFE
1.1 AEEH

ek O FTEFEM TIL, ®EMEE (NOAEL) # AERBEHKE TR L TELN D H —O
ADI (— H# I FF A &)/TDI (M % — 0B IE) F oMz H v 2 RE i il 2217 b h
TEln, mHFMoKk~ 2@ TEC LA AMEEEOREZ BN E LT, IL4F WHO T
X RGP 7 7 17— F (Probabilistic approach) @ 1 > & L T, “Target Human Dose 7
7 —F EEB L TS (WHO, 2014), Target Human Dose 7 7' 1 — F (X, & b EE

KT OIAEMEOXRF Yy T/ X V- a VICBT O AMEEOFME OEHRICET S
ERNT 7 —TFoE#tehsw, VAZEHOTEREREICKH L TENZIGT#R L 72
T2 ENRAREE D, FriC, A2V A7 FHOERBICEE S 5 HEGREBE
ZRLOVHAMIZCTZ2 -FT, TOoERKICH LRI 5250 X7 O (FE) IZH
LT, VAl HE L VA7 EREOIVRVWI I 2= —varilHFELET LR
I TnWad, 2O XS Rt BFEIcET2ERMIE., ZPEICK T S 1E T
DEWY A Z7FFMEZAMEICTHEEHIC, FFMEREEELZLV#ED R X7 EHR
HEOERBEL, BFREEICBTHIHE A NOHIBICHFS T2 EHEFIND,

ZT T, RFAETIE., BERWOFMT 72 —F O 5 5, Target Human Dose 7 7' 1 —
FIZOWTHEELITH > Z &L, UFTZEMNELTEBTLIZ L ET D,

F 7. “Target Human Dose” Tk HIB L W E X F THH T &b, WREZLZEHE T%
ODMEOHERORBELZOFELZIT), . BMEORERMNT 7n —F L O LK
£ V. ”Target Human Dose”® ¥ (A VU v b - T AU v FO@mMHAEME (a1, ¥
NIBE WAEY., T FR A FOMBEE) 2O NICT S, b6, BERMR
= AALT 4 fER G| “Target Human Dose” i/l O EBEIZ DWW THET 5 & L b i,
TTICRMEFOFMICHEM SN TVD 0BT L. Zh 5 OMAEOIEE TIHREZ MM
L., ATRERLGAICEEKRNGTRERZET 5,

1.2. AEFE
HEGR L LEERZELMFILUTOLEBY Th o, FIZ, WHO 205 2014 F I
BITSINTEHAFL A RF a2 POoBEHREZP LT, BET LI XMETERE %
B D,
F 7. EFSA ZE® 7 = 7 % A bk T”Target Human Dose”% W72 U X 7 Gl ® i I
OWTHAELLEN, EEORMLDO U A ZFMICEN ST ITHEEB TS o,
IPCS/TOMC/WHO (2014) Guidance document on evaluating and expressing uncertainty in
hazard characterization. Harmonization Project Document No. 11
Chiu, W.A. and Slob, W. (2015) A Unified Probabilistic Framework for Dose—Response
Assessment of Human Health Effects, Environ. Health Perspect., 123, 1241-1254.
Chiu, W.A. (2015) Harmonizing Dose-Response Assessment for Cancer and Non-Cancer

Endpoints in Human Health Assessments. SOT FDA Colloquia on Emerging
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Toxicological Science Challenges in Food and Ingredient Safety Contemporary

Issues in Risk Assessment, June 17, 2015.

2. Target Human Dose O} &
2.1. Target Human Dose BRI h =¥ &

EROWERBGT 72 —F TIX ADI, RfD ® L 9 i< \ER A2 5. %Y 2 fle £k
BfRol TR ZHELTWE, L2l EBEORFSETCTHEIND
BELNLVER%SEZFILIOBEVEETORSENELL TS LWV F@HICOWTIE,
SHRDLEEREFEICE SO TITW AR,

Fho, E<BERAIVAVEBECTCOELLSBETEH., TEMNRX YT 7 X EB—v a3 v
FiThad ., BIcU 220 THERTE Ry tah, I<BREZYZRBREULFTICT
é:k?%%ﬂétF@%N*74VFK%T%?<“@W®ZXFiEDﬁﬁW
SHIC, EKERARLENU T THoTH Y R Z7IFEAFEL, 20V X7 F{bFEWER
B EVFIVFICEL - TEERHT 5,

COEIBRREGNT T —F BT AAMR R EMRTIEDICRBEINTZO
NHERBT 70 —F Th b, EHFWT 7o —FOFNEIL, PoD ZkiE L. ~ikE
BREBERHNTEATFEZTI AT vy T NORDIWUERDODRERMNT 7 —F LE LK IITH
2D, HERBORIAMTIZ, FAT v 7 TOLY EfRERZMIRILETHDL . H
BICEFMTCOEMTFHIEREENRREICEALTCEIVEVWERAMEZEZE L Z L%
L T D,

5] 21X . Referencedose D ZE X HFIZHOW T, " EMMPW T 7 —F K PHERHHY T 7o
—FDOEWEIHULTOL>ICT"END,

[ P& E @ ) RfD]

. a daily oral exposure to the human population (including sensitive subgroups) that is
likely to be without an appreciable risk of deleterious effects during a lifetime. = JE (2 35 W\
THAEZBONMHR) A7 B2 0nTHL ) mEZHEOMosER 2 & MEMICHT
1 HBRAELSEE

[ # £ 5w B9 RfD]

.. a daily oral exposure where, with 95% coverage (confidence), 1% of the human population
shows more than 5% decrease in red blood cell counts during a lifetime.

AJEICBWTE MEMO 1%2 95%D &P (FEME) THRIMERE O 5%LL Lo %R
FT1HEME XL EE

72, PoD & L THMH &N 5 NOAEL & 8 BMDL ff OV B & #w 19 RfD K& OV =R 36 19
RfD O E WU FO L2 (¥ 1V- 1),
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X I1V-1

1y

Greatest concentration or amount of a substance, found by
experiment or observation| that causes no adverse alteration
...0f the target organism d|stinguishable from those observed
in normal (control) organiskps of the same species and strain
itions of exposure.

A statistical lower confidence limit on the dose that produces a
predetermined change in response rate of an adverse effect
(called the benchmark response or BMR) compared
with background.

, BMDL
(with 95% coverage)

Uncertainty
distribution

5%
Benchmark dose

e.g. BMDgyq

" 90% confidence
interval

| Deterministic RfD |

~

An estimate of the daily exposure dose that is likely to be
without deleterious effect even if continued exposuge occ

daily exposure dose where, with 95% coverdge (confidence)
a fraction | of the human population$Rows an effect of
magnitude M or greater during a lifetime.

 Probabilistic RfD
(with 95% coverage)

Uncertainty
distribution

5%
Target human dose

e.g. HD,,'

90% confidence |
interval i

A; NOAEL & BMDL k8, B; RE# K RfD L X/ A RID D LLEg
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SHI, BONTEAREEEOSHALPLUTOXIICHMRIND (X 1V-2),
T@Fﬁ@ﬁlomngE#°E%&@%:owf@%ﬁﬁ(mmme
guidance value) & L TEIR I NTZHE. 95%D W N —F Th U | Target Human Dose
1% 95% D MR T 10 mg/kg KE LV &\,

ZOBNIZEIT D AMEEEORE(EAEERA E FTRGEERAOE)T 25 TH Y,
Target Human Dose IZfE XM O TR IV & 25 mWEE TOHEHM TH 5,

95% coverage |
25-fold degree of uncertainty
. Uncertainty
5% 1 i i i
; distribution Target human dose
. 90% confidence | ~ 5% e.g. HD,,'
- interval "

LCL: 10 ma/kg bw  UCL: 250 mgikg bw

bw: body welght; I-:l_ human dose assoclated with a parficular magrituds of effect M at a particular population inciderce & LCL: lower
confidence lImE; WCL: upper comddence Imit

B IV-2 HDW OAMEHEOSLMAEZE 25, “BH"ROC“REEEORE "D

2.2. Target Human Dose & iX

U227 FMICHELRERLELT, UTOXS2BEERET LN D,

A At & @i P R E

FEMEORE

M 2 B

& oF Afh

Target Human Dose 32N H O HEFZ O H> b [HELEM AT L2HEETH D,

Target Human Dose (Z XL F O WM SO JFHI BN FET 5,

(DEERL XL TORE GRE) LEML XL TOEE (BRER) IRZ2I2WMETH D,
MBELCES>TEEOBRE M XELT2EEONBISEMEEMEIZL > THE
DEBREMOERICE T HDREAERINVEAT 2EHO N EICEMEO RIS
BRENAH D, EECH L TCHBMRHESEMHEZ R THEEZ Y AL MTEBW
T, IVEHECTCOEFSBITLIVEERZEEZJEREZL, EFICEBVTIE, LV &
MEODFISHEICL-T, FVEWRAERTIVEHEERZENLAL DS (K IV-3),
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Normalized —
RBCs Increasing incidence /
at fixed M
1%;§F:ZET__————— _—
M= 5% S ; T e N I=95%
= — .
A —
M=10% z N el TI=50%
Increasing M Tt
at fixed incidence {
Increasing both M I=3%
and incidence /

HD ;% Dose

MIV-3 AEBCKFELEEZERE (M) LEFAICBTARAER (1) oFEM

RQ)EBETOEA T DTy RKRA L MIEBWT, ZEOMBE M |38 i) /IkE 8 ki 12 £k

Lo2%b, &&x5,

BEEHRT Y RRA Y T, FRBOBEIERENR L LTREND, Bl 21X,
D 3%ICK L CRMEREZ 5% Bl S& 258 N & (HDos®) TIEEFH D 97%
X 5% Lo RMmERE OB L EEL R, T, CEOEEBREMEHETLEZEA.
YHHELVEAECTCEHRUEERE M ORBAERITIETT D (5%LL E O R i BR #5068
D OEMIZEBIT DREE  3%>2%),

WEAT RO X ) REFEBEN R RAAL > T, RBOMEOELITIEEE O
HEROZOHETRSIND (fl. “BEOFEENECZBHOILE”)., T2bb,
HEOWMMIZFE -7 E (FREOEEE L) 2% 8o meE KL -,
HELZEHE NGO, bOIZEOHEREELZOERAICB T2 A2+ M
BOBBICoVWTIE, Edo#Egm Ay RSV FERBEOEZEXFRBEHTE S,

)M & W) REIZKT 2 BRI (effect metric) DR IZ K D o <5 L W\ E O <k

ZMETOEWVDORLA B D,

%20 J) & (Equipotent doses) &%, ®ERKE LOR UL@BEZ T HESEL L TER
SNb, T bbb, ALFEDIIMETCEISBEINLLEEKITIEZOZ Y RRA MEmRT
fbFmEICH L THELWEZEZR S, CERIND (REEEDOH,;, it r2 T
TV RRA L MZBT D= FOEAL),

(HPoD O DOHEFEIZITHE L LHEL NAHEEEORADLETH 5,

EEEIZY A7 FFMEIT 2w e N (target population) TO H &0 %= i+ 2
Ok, B e ifsRic ks 7 5 #£ M (study population) WO OHEEDB ML E L 0D, Z
NETOREWMMNT 70 —F TEHEMAE, HANZE, EREFUGEFONEEFRLE Z W0
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L2 ETRMBLTVED, TRHOLOERBIEHROBERNPES L TEY, MERNT 7
P—F T, LIFLIEWARICHEESNDILERD D, FRIC, BFRICE T 24EM &R
MBELRIEHADOE TOHELZITOLOICIE., MMEZIREMICHBL, S HITLEH
PER O REMEOR D LE LD,

Fak o X 912, Target Human Dose Tlid., xf & & 3 5 & (%coverage, 1 /N —F) %
TE D

£ (Population) (23 1F % 3 £ R (Incidence) : I

&l & (Individual) (ZF T 2 B DOEE (Magnitude) : M
DZODBERNPFARICKRBIND, BEMIZIET, BETLIHRER2EBEREEICO
WC MU EOBEDODEBOFRAERI LS M T 2HELEKRI I, HDU' &
KL b,

ForBlZ2 LL IR T,

B D 1% % U CARIMEREL & 5%LL B8N & & % & : HDos"!

HH D 5% % LTS OREBEN mild L L L7225 A& © HDpid®

EHO 1%IZx L TEAICE TP AOWE Y X7 (extrarisk) 25 5%LL E & 725

& : HDgs"!

2.3. Target Human Dose EHO EAXH R X T v 7
PLF® A7 » 7T Target Human Dose # Bl 725, £ AT v 7 DA A — VLK V- 4
D&Y ThD (Chiul and Slob, 2015), WHO/IPCS IZ B 2 i#fifb o 7 v v =27 h T
X, Target Human Dose O EF 5 2 HEH O 7= HIZ“APROBAE W H =7 /LD AT L v R
v—FrERAFELTEBYD, 20Oy — T WHO D WEBY A MNP DOLAFHETH D,
> A7 o7 HEORERE M*2 3T B EROHEICB T 2B EED S %
BoHrldlicRryF~v—7 R— X217 9,
> AT w72 TOpMICHEFE, Bi%-t FE O TK/TD Kk OV % O il o 32 B Ry 5 1Y
RHIRICH kT D AMEEEZMAADLDE T, REME M*2 79t N E (HDux)
WZxt D N EMEO S ES D,
> AT w7 3 6, BRLULEFEOHAR I*IZHYT 5 hTOLEH (FEHNE)
BT 2AMEREZMBAEGDLE T REBMRE M*KOBAEE *o N E (HDuw')
WXt D N EMEO S ES D,
o7 95% FARIE IR AS . B S 72 B8R E M* & OV R [>T KIS T 5 “fif
L RfD” & 72 5,

' http://www.who.int/entity/ipcs/methods/harmonization/aproba.xlsx?ua=1
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Step 1. Dose that will cause Benfhmaf:*;h:;?

effect of magnitude M* in the ADM. [ Dosimetric

experimental animal. adjustment
(DAF)

Inter-species, Animal-to-human
study-specific

uncertainties
adjustments [ [AHL)

Other study-specific
uncertainties
Step 2. Dose that will cause ' ﬁ {ou)

effect of magnitude M* inthe | HD, ., /.«

median human.

Accounting for Human variability factor
human for incidence I*

variability A2
Step 3. Dose that will cause +

effects of magnitude =M* *

with incidence /* in the HDw- J/L\F\: bilistic RfD {for selected M* and /%)
robabilistic ar selec *and!*

human population. = lower 95% (one-sided) confidence bound

IV-4 HDw"KRORETHHRBH RIDICH T H5AEEED LM

2.4. Target Human Dose 7 7 u — F 0 i# f i [

T OGO MR RN A/IFEFRNAUERICE D B T, Target Human Dose 7
7w —F (APROBA # W72 HD M AR RO E &) T2 ToO@EET RARA &
MZxtLC#E M TH S (WHO, 2014),

FL By FUNCHLHEHAARBTHL EEZXOLNDN, WHO A X ADEHEH
T & % Dr. Slob (RIVM) } O Prof. Chiu (Texas A&M K) ~D &Ik LT, BET
REHHELTUTOLY REIZENELNT,
> FOXIHINRLAETHLHERRETAARLETH D,

A XOMEEEZHCEEEMEONFEABEH CERVATREERND D,
HRLETHMEIZL > T NEBORERERLIGAEND D,

TEHEAA M RBOTLZDODAHEEERO S MEHET LILEND D,

MAEYW TCOFMMED AT EMHEELIIRRLIENEZLOND D, B O
equipotent 1 EDEWICHEH T HIFERPMLETH 5,

vV V V V

3. Target Human Dose ® & H 5l

TTICABRENTWDE X — A AKX T (¢ (Chiu,2015) © FIEZ L FIZxRT, 2 HE
T A =" ) =NV ERAFNAEA T ) —LTH5H,

M & 1 oER
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BMDS? Wizard #  \» 72 BMD O #t &

APROBA % i\ 7= HDy' @ H#E &

NHEEMEDO BT (FABEEEORE, M KO ARMEMLER, £ 257 — % WG
IFRHT A 7 > 3 v %)

KEBFBEFES (SOT) OF —ALX—U3h5 AF L7z APROBA IZ L 5 TR 2 % 1
~3 TR,

B, TAXFV=AL - LVERELMZEZTESTHLFHMAITONATEY, T2 —
BEWICE > THHMERNEDI IR DO, Ky —2AAET 4 EREDOHKE
Do

N
S

NN

I

3. FZFFv ="V ) —LDFr—RARAEZT 4
> CAS F 5:51481-10-8
> i

BAER: BYWHP DO~ A a3 bFv

F<E: BRPREEENEASFELIEINL TS

HEHEEE: ERPAEOEEEBL LT, KEMKD, HAEmMBEE, BHEZHE
BEMEZEEBES,. EURMAFEEZB S KO FAO/WHO SR EMIBMY HMFE & T
REAE AT ATV D (),

YV V V V

FAXY =NV ) =My —AAS T A fERER IV- 1 ICRT, £, 7 —
AALT W2 Wie T —# (Iverson et al., 1995) # L T~ T,

& (mg/kg/day) | ‘F¥IKE (g) | FHERE LR/~
0 43.85 2.69 37
0.1 43.51 2.86 35
0.5 40.04 3 43
1.1 35.09 2.56 42

2 kE EPA CHEINT-HAEEEZE NITELSBEEMRITALEET L,
http://www.epa.gov/benchmark-dose-software
3 http://www.toxicology.org/events/shm/fda/fda.asp
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(HM & 1T oER
Incidence; 1%

Magnitude; = > b — LiZxt9 25 5% £ oK &R

(2) BMDS Wizard % /i \» 72 BMD O # &
ARULE R E B EAIC) N RN E R D ET VA EIR LML, BMDL=0.248 mg/kg /& &
JHRfE BTz (R IV-1 THO),

(3) APROBA % ffl \» 7= HDw' O # &

BMDL=0.248 mg/kg (KR E/H O, REFEEDO K EFZEZ AT L., 5%~95%D I % (5 #H
[X [ C @ Target Human Dose (% 0.00048~0.020 mg/kg K &E/H L HH S (FIV-1 F
WMD), 95%DEHEME T S%U LoKRERL N NEMO 1% TAE U H5HEERREHN RfD X
0.48 ng/kg RE/H & b LN (RIV-1 FT#HO),

(4) S fife F2HE D Fy AT T
AHEEMEORE T 410 LHEH I (FIV-1 THO),
BERORERICXT 52 DR HEERBEOFSIIENTOLEBH AR S K&
62% & AL bz (FIV-1 FT#HO®), £/, EFHAM RFD; 0.00248 mg/kg (F IV-1 F
MO)YD & X DWERDSAICXHT DI N—FT 574%TH > 72 (FIV-1 FH#D),

(5) BEAF O RE Al A5 R & D Eig
BMEZEZBERCIL2TDIOM cCHWVWET 23 ERDr—2 225 ¢ LFECR
BRAERICH KT A, REHEMMIME 2RI L L BEEE 0.lmg/kg RE/H 2D Kk
TR 1002 H W T . TDIIE 1 pg/kghE/H EREHIATWD (BRMEZEZESE,2010),
7B, EURMBFZE S KO FAO/WHO AR BEMEMMEMFS#HE L., TDIIX 1
ng/kg IKE/H & FFffli & 2L TW 2 (SCF, 1999; JECFA, 2010),

TDI &% & R L 5K Bk 18 P 7 1 R B

5 ) T ~ U A

1 e 2

& 55 ik =gl

e FE Ve o0 R OE AR LA R | MR EE S 0 4 Al

I 75 Mk 0.1mg/kg K & /H

A Tife 52 4% 2K 100 (& [ 2 10xFE N 2 10)
TDI 1 pg/kg R &E/H
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# 1Vv-1

FEFL =RV ) =V ERHWETrF—RRAZ2T 4RR

TITLE:

[DON Case Study

INPUTS RELATED TO STUDY, END-POINT

AND PROTECTION GOALS

GENERAL APPROACH

Estimated "Coverage" of Deterministic RfD

57.4%

Probabilistic RfD
0.00048

= Approximate probabilistic HD,\,,I at specified % confidence
= Estimate of dose (mg/kg body weight per day) at which, with

95% confidence
1% of the population will have
of magnitude 2

Decreased Body Weight

Q®

User must supply for inhalation or dermal.

f — Accounts for case—specific deviation from the general interspecies scaling.

g — Depends on population incidence protection goal.

h = For user defined value, specify LCL and UCL on Log(GSD,;), then calculate the Intraspecies LCL and UCL
=10"(NORMSINV(1-C13) * Log(GSDy)], where cell C13 contains the population incidence protection goal.

i — Can add other extrapolation aspects, as long as P05 and P95 are specified.

j = Non—probabilistic LCL = LCL on POD / Product of UCLs of Each Aspect.

k — Non—probabilistic UCL = UCL on POD / Product of LCLs of Each Aspect.

IV-11

DESCRIPTION INPUTS COMMON VALUE(S) NOTES Non-probabilistic analysis multiplies together conservative or
End-point Decreased Body Weight Case—specific non—conservative confidence limits (P05 or P95) for each
Data type Continuous Case—specific uncertainty.
Data route Oral Case—specific Approximate probabilistic (Approx. Prob.) analysis combines
Study type Chronic Case—specific uncertainties probabilistically assuming independent lognormal
Test species Mouse Case—specific distributions.
Body weight test species (kg) 0.04385 0.02 a
Human median body weight (kg) 70 60 Defines Lower Confidence Limit (LCL) = P05; Upper
Target BMR Confidence Limit (UCL) = P95. Given P50 and P95/P50,
(=M, user input for BMDLs only) 5% 5% b assumes P05 = P50/(P95/P50). Given P05 and P95, assumes
Population incidence goal (=/) 1% 5%, 1%, 0.1%, 0.01% P50=sqrt(P05*P95).
Probabilistic coverage goal 95% 95%
PoD type BMDL Case—specific USER NOTES:
PoD value 0.248 (D Case—specific [User can enter any notes here]
BMDU (User input for BMDL PoDs) 0.296 Case—specific c
PoD units mg/kg body weight per day mg/kg body weight per day
Deterministic overall AF 100 Case—specific
Deterministic RfD 0.00248 () Calculated
Exposure estimate (optional) User supplied
INPUTS RELATED TO ADJUSTMENT, VARIABILITY AND UNCERTAINTY INTERMEDIATE CALCULATIONS FOR UNCERTAINTY ANALYSES % contribution
HAZARD CHARACTERIZATION ASPECT INPUTS PROVISIONAL VALUE(S) NOTES |ASPECT [log(P95/P50)]*2  |to overall uncertainty
PoD LCL 0.248 Calculated from inputs c PoD P50 0.27 0.2%
(Modelled BMD uncertainty) UCL 0.296 Calculated from inputs c P95/P50 1.09 0.001
NOAEL to BMD LCL 1 1 d NOAEL to BMD P50 1.00 -
(NOAEL only) uUcCL 1 1 P95/P50 1.00 0.000
Interspecies scaling LCL 6.80 6.80 e Interspecies scaling P50 9.14 3%
(Allometric for oral) UCL 12.28 12.28 P95/P50 1.34 0.016
Interspecies TK/TD LCL 0.333 0.333 f Interspecies TK/TD P50 1.00 35%
(Remaining TK & TD) UCL 3.00 3.00 P95/P50 3.00 0.228
Duration extrapolation LCL 1 1 Duration extrapolation P50 1.00 -
uUCL 1 1 P95/P50 1.00 0.000
Intraspecies LCL 2.24 2.24 g Intraspecies P50 9.69 62% @
ucCL 41.88 41.88 h P95/P50 4.32 0.404
Other aspect #1 LCL 1 1 i Other aspect #1 P50 1.00 -
(Description here) UCL 1 1 (Description here) P95/P50 1.00 0.000
Other aspect #2 LCL 1 1 Other aspect #2 P50 1.00 ==
(Description here) UCL 1 1 (Description here) P95/P50 1.00 0.000
Other aspect #3 LCL 1 1 Other aspect #3 P50 1.00 -
(Description here) ucCL 1 1 (Description here) P95/P50 1.00 0.000
Non-Prob. Approx. Prob. Greatest contributor
NON-PROBABILISTIC ANALYSIS OUTPUTS Target Human Dose (HDM') P50 0.003 0.0031 to overall uncertainty
Target Human Dose (HDy,) LCL 0.0002 mg/kg body weight per day ucCL/P50 19.04 6.40 Intraspecies
UCL 0.0583 mg/kg body weight per day
Fold Range of Uncertainty 362.3 NOTES:
Estimated "Coverage" of Non-Prob. LCL of HDMI* 99.5% a — Automatically adjusts for mice and rats.
*Based on approximate probabilistic analysis, below. b — For NOAEL, is 5% if continuous and 10% if quantal-stochastic and 50% if quantal-deterministic
User input is ignored if NOAEL. Otherwise user inputs BMR used for BMDL.
APPROXIMATE PROBABILISTIC ANALYSIS OUTPUTS ¢ — For NOAEL, PoD is fixed.
Standard Confidence Interval For BMD, assumes LCL=BMDL, UCL=BMDU.
Target Human Dose (HDw) LCL (PO5) 0.00048 @ mg/kg body weight per day d — Uncertainty in NOAELs as surrogate for BMD.
UCL (P95) 0.020 mg/kg body weight per day For deterministic quantal effects, also includes adjustment from NOAEL to EDq,.
Degree of Uncertainty (Fold Range) 41.0 e — Allometric scaling for oral dosing using user input body weights.
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INPUTS RELATED TO GRAPHICAL DISPLAY

Description INPUTS STANDARD VALUE(S) Target Human Dose (HD,,') at different % coverage
Minimum incidence (/) shown 0.01% 0.01% 0.00001 0.0001 0.001 0.01 0.1 1 10 100
Maximum incidence (/) shown 50.00% 50% i 100.00%
Coverage percentages shown 99% 99% 1 ;
(decending order) 95% 95% / // 'l s
90% 90% N o
10% 10% 7 A 1 10.00% g
5% 5% : H 2
1% 1% / ] =
] ) ©
/. ! 1.00% €
| / ‘l s
/ ' / s
/ | / ll &
/ | e 010% g
| ,/’ -
/ |
1 — 0.01%
99% emmm— 05 % 90% emm— 10% 5% 1% Probabilistic RfD == «= e Exposure estimate (optional) == e= Deterministic RfD
INTERMEDIATE CALCULATIONS FOR GRAPHICAL DISPLAY
Incidence (/) Intra P50 Intra P95/P50 HDy,' P50 P95/P50
0.01% 37.71390825 10.38903636 0.000786016 13.518
0.02% 33.715422 9.664725 0.000879234 12.670
0.02% 30.04296751 8.972070963 0.000986712 11.859
0.04% 26.67584514 8.310049107 0.001111258 11.082
0.06% 23.59440906 7.677649853 0.001256389 10.339
0.09% 20.78002225 7.073876772 0.001426551 9.629
0.15% 18.21501282 6.497743524 0.001627435 8.952
0.23% 15.88263164 5.948269858 0.001866426 8.305
0.36% 13.76701079 5.424476262 0.002153245 7.690
0.57% 11.85312275 4.925376588 0.002500923 7.104
0.88% 10.12673955 4.449967577 0.002927275 6.547
1.39% 8.574391075 3.997213492 0.003457243 6.019
2.17% 7.183320911 3.566022693 0.004126747 5.520
3.40% 5.941436487 3.15521037 0.004989324 5.050
5.32% 4.837247431 2.763436103 0.006128227 4.609
8.32% 3.859778466 2.389092342 0.007680169 4.201
13.03% 2.998424251 2.030088162 0.009886443 3.830
20.40% 2.242656827 1.683380692 0.01321814 3.505
31.94% 1.581291056 1.343781817 0.01874655 3.250
50.00% 1 1 0.029643751 3.130
Coverage
Exposure estimate
Incidence (/) 99% 95% 90% 10% 5% 1% Deterministic RfD (optional)
0.01% 1.97679E-05 5.8146E-05 0.000103349| 0.005978 0.010625361 0.031253751 0.00248
0.02% 2.42334E-05 6.93936E-05 0.000121589| 0.006358 0.011140117 0.031900296 0.00248
0.02% 2.98654E-05 8.3207E-05 0.000143676| 0.006776 0.01170094 0.032599583 0.00248
0.04% 3.70173E-05 0.000100278 0.000170581| 0.007239 0.012314699 0.033359933 0.00248
0.06% 4.61666E-05 0.000121519 0.000203571| 0.007754 0.012989793 0.034191639 0.00248
0.09% 5.7966E-05 0.000148148 0.000244311| 0.00833 0.013736621 0.0351076 0.00248
0.15% 7.33177E-05 0.000181803 0.000295018| 0.008978 0.014568235 0.036124233 0.00248
0.23% 9.34859E-05 0.000224726 0.000358685| 0.009712 0.015501294 0.037262775 0.00248
0.36% 0.000120268 0.000280023 0.000439404| 0.010552 0.01655744 0.038551238 0.00248
0.57% 0.000156258 0.000352067 0.000542866| 0.011521 0.017765405 0.040027397 0.00248
0.88% 0.000205276 0.000447131 0.000677131| 0.012655 0.019164284 0.041743514 0.00248
1.39% 0.00027305 0.000574396 0.000853857| 0.013998 0.020808853 0.043774122 0.00248
2.17% 0.000368381 0.000747633 0.00109033| 0.015619 0.022778604 0.046229415 0.00248
3.40% 0.000505145 0.00098807 0.001412918| 0.017618 0.025193914 0.0492796 0.00248
5.32% 0.000705895 0.001329528 0.001863273| 0.020155 0.028246988 0.053202217 0.00248
8.32% 0.0010086 0.00182808 0.002510045 0.0235 0.032266085 0.058482055 0.00248
13.03% 0.001479904 0.002581411 0.00347269| 0.028146 0.037863691 0.066046033 0.00248
20.40% 0.00224282 0.003771142 0.004974865| 0.03512 0.046330584 0.077901588 0.00248
31.94% 0.003539825 0.005768422 0.00748365| 0.04696 0.060923619 0.099279793 0.00248
50.00% 0.005903565 0.009471449 0.012186028| 0.072111 0.092779046 0.148851065 0.00248
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RIV-2 RAFNANFALF ) —NERVWEF—Z2REZ T AR ERE: 1%0BER Y X 2)
TITLE: [MET Case Study |
INPUTS RELATED TO STUDY, END-POINT AND PROTECTION GOALS GENERAL APPROACH
DESCRIPTION INPUTS COMMON VALUE(S) NOTES Non-probabilistic analysis multiplies together conservative or
End-point Extra risk of liver tumors Case-specific non—conservative confidence limits (P05 or P95) for each
Data type Quantal-stochastic Case—specific uncertainty.
Data route Oral Case-specific Approximate probabilistic (Approx. Prob.) analysis combines
Study type Chronic Case—-specific uncertainties probabilistically assuming independent lognormal
Test species Rat Case—specific distributions.
Body weight test species (kg) 0.4 0.4 a
Human median body weight (kg) 70 60 Defines Lower Confidence Limit (LCL) = P05; Upper
Target BMR Confidence Limit (UCL) = P95. Given P50 and P95/P50,
(=M, user input for BMDLs only) 1% b assumes P05 = P50/(P95/P50). Given P05 and P95, assumes
Population incidence goal (=/) 1% 5%, 1%, 0.1%, 0.01% P50=sqrt(P05*P95).
Probabilistic coverage goal 95% 95%
PoD type BMDL Case—specific USER NOTES:
PoD value 1.75 CD Case-specific [User can enter any notes here]
BMDU (User input for BMDL PoDs) 12.5 Case—specific c
PoD units mg/kg body weight per day mg/kg body weight per day
Deterministic overall AF 100 Case-specific
Deterministic RfD 0.0175 (@) Calculated
Exposure estimate (optional) User supplied
INPUTS RELATED TO ADJUSTMENT, VARIABILITY AND UNCERTAINTY INTERMEDIATE CALCULATIONS FOR UNCERTAINTY ANALYSES % contribution
HAZARD CHARACTERIZATION ASPECT INPUTS PROVISIONAL VALUE(S) NOTES |ASPECT [log(P95/P50)]"2 to overall uncertainty
PoD LCL 1.75 Calculated from inputs c PoD P50 4.68 22%
(Modelled BMD uncertainty) UCL 12.5 Calculated from inputs c P95/P50 2.67 0.182
NOAEL to BMD LCL| 1 1 d NOAEL to BMD P50 1.00 -
(NOAEL only) UCL 1 1 P95/P50 1.00 0.000
Interspecies scaling LCL 3.83 3.83 e Interspecies scaling P50 4.71 1%
(Allometric for oral) UcCL 5.79 5.79 P95/P50 1.23 0.008
Interspecies TK/TD LCL 0.333 0.333 f Interspecies TK/TD P50 1.00 28%
(Remaining TK & TD) UCL 3.00 3.00 P95/P50 3.00 0.228
Duration extrapolation LCL| 1 1 Duration extrapolation P50 1.00 ==
UCL 1 1 P95/P50 1.00 0.000
Intraspecies LCL 2.24 2.24 g Intraspecies P50 9.69 49% @
UCL 41.88 41.88 h P95/P50 4.32 0.404
Other aspect #1 LCL 1 1 i Other aspect #1 P50 1.00 -
(Description here) UCL 1 1 (Description here) P95/P50 1.00 0.000
Other aspect #2 LCL 1 1 Other aspect #2 P50 1.00 -
(Description here) UCL 1 1 (Description here) P95/P50 1.00 0.000
Other aspect #3 LCL 1 1 Other aspect #3 P50 1.00 -
(Description here) UCL 1 1 (Description here) P95/P50 1.00 0.000
Non-Prob. Approx. Prob. Greatest contributor
NON-PROBABILISTIC ANALYSIS OUTPUTS Target Human Dose (HDM') P50 0.103 0.1025 to overall uncertainty
Target Human Dose (HDM') LCL 0.0024 mg/kg body weight per day UCL/P50 42.63 8.07 Intraspecies
UCL 4.3711 mg/kg body weight per day
Fold Range of Uncertainty 1817.0 NOTES:
Estimated "Coverage" of Non-Prob. LCL of HDy'* 99.8% a — Automatically adjusts for mice and rats.
*Based on approximate probabilistic analysis, below. b — For NOAEL, is 5% if continuous and 10% if quantal-stochastic and 50% if quantal-deterministic
User input is ignored if NOAEL. Otherwise user inputs BMR used for BMDL.
AAPPROXIMATE PROBABILISTIC ANALYSIS OUTPUTS ¢ — For NOAEL, PoD is fixed.
Standard Confidence Interval For BMD, assumes LCL=BMDL, UCL=BMDU.
Target Human Dose (HDy') LCL (PO5) 0.01271 % mg/kg body weight per day d - Uncertainty in NOAELs as surrogate for BMD.
UCL (P95) 0.827 (2 mg/kg body weight per day For deterministic quantal effects, also includes adjustment from NOAEL to EDg,.
Degree of Uncertainty (Fold Range) . 65.1] @ e — Allometric scaling for oral dosing using user input body weights.
Estimated "Coverage" of Deterministic RfD 91.8% @ User must supply for inhalation or dermal.
Probabilistic RfD = Approximate probabilistic HDy,' at specified % confidence f - Accounts for case—specific deviation from the general interspecies scaling.
0.01271 ® = Estimate of dose (mg/kg body weight per day) at which, with g — Depends on population incidence protection goal.
95% confidence h - For user defined value, specify LCL and UCL on Log(GSD,,), then calculate the Intraspecies LCL and UCL
1% of the population will have Extra risk of liver tumors =10"(NORMSINV(1-C13) * Log(GSDy)], where cell C13 contains the population incidence protection goal.
of magnitude 2 1% i — Can add other extrapolation aspects, as long as P05 and P95 are specified.
Jj — Non—probabilistic LCL = LCL on POD / Product of UCLs of Each Aspect.
k = Non—probabilistic UCL = UCL on POD / Product of LCLs of Each Aspect.
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RIV-2 2AFANFATF ) —NVERAVWEFGF—Z2ARAEZT 4 ERBEERE: 1%0BFE Y 27, HX)
|INPUTS RELATED TO GRAPHICAL DISPLAY
IDescription INPUTS STANDARD VALUE(S) Target Human Dose (HD,,') at different % coverage
IMinimum incidence (/) shown 0.01% 0.01% 0.0001 0.001 0.01 0.1 1 10 100
Maximum incidence (/) shown 50.00% 50% ¢ 100.00%
Coverage percentages shown 99% 99% ] 'n
(decending order) 95% 95% ] // fl s
90% 90% 1 !
10% 10% / f/ ' 10.00% &
] e}
5% 5% ) // ' 2
1% 1% / / ] g
] ]
—7 ! 1.00% £
/SN / s
I / ?
| ,’ <
/ i ’,’ 0.10% §
| ’
td
/ / ' / ”
1 0.01%
99% 95% 90% 10% 5% 1% Probabilistic RfD «= == «= Exposure estimate (optional) «= e= Deterministic RfD
INTERMEDIATE CALCULATIONS FOR GRAPHICAL DISPLAY
Incidence (/) Intra P50 Intra P95/P50 HD,,' P50 P95/P50
0.01% 37.71390825 10.38903636 0.026336683 16.023
0.02% 33.715422 9.664725 0.029460086 15.079
0.02% 30.04296751 8.972070963 0.033061289 14175
0.04% 26.67584514 8.310049107 0.037234406 13.308
0.06% 23.59440906 7.677649853 0.042097229 12.479
0.09% 20.78002225 7.073876772 0.047798758 11.686
0.15% 18.21501282 6.497743524 0.054529703 10.928
0.23% 15.88263164 5.948269858 0.062537448 10.204
0.36% 13.76701079 5.424476262 0.072147779 9.515
0.57% 11.85312275 4.925376588 0.083797263 8.858
0.88% 10.12673955 4.449967577 0.098082827 8.234
1.39% 8.574391075 3.997213492 0.115840208 7.642
2.17% 7.183320911 3.566022693 0.138272988 7.083
3.40% 5.941436487 3.15521037 0.167174933 6.557
5.32% 4.837247431 2.763436103 0.205335629 6.065
8.32% 3.859778466 2.389092342 0.257335817 5.611
13.03% 2.998424251 2.030088162 0.33126041 5.199
20.40% 2.242656827 1.683380692 0.442893997 4.841
31.94% 1.581291056 1.343781817 0.628131831 4.562
50.00% 1 1 0.993259245 4.431
Coverage
Exposure estimate
Incidence (/) 99% 95% 90% 10% |5% 1% Deterministic RfD (optional)
0.01% 0.000520807 0.001643701 0.003033303| 0.228669 0.421987246 1.331819508 0.0175
0.02% 0.000634799 0.001953706 0.003557371| 0.243971 0.444231023 1.367200093 0.0175
0.02% 0.000777532 0.00233244 0.00418935| 0.260911 0.468628831 1.405792579 0.0175
0.04% 0.000957379 0.002797867 0.004955793| 0.279754 0.495520635 1.448121496 0.0175
0.06% 0.001185532 0.003373488 0.005891059| 0.300825 0.525324703 1.494836728 0.0175
0.09% 0.001477107 0.004090362 0.007040067| 0.324531 0.558562061 1.546753838 0.0175
0.15% 0.001852743 0.004989989 0.008462185| 0.351385 0.595890825 1.604911072 0.0175
0.23% 0.002340962 0.006128495 0.010236852| 0.382044 0.638155462 1.670651717 0.0175
0.36% 0.002981706 0.007582829 0.01247184| 0.417364 0.68645914 1.745746 0.0175
0.57% 0.003831753 0.009460106 0.015315653| 0.458484 0.742272975 1.832576558 0.0175
0.88% 0.004973166 0.011912044 0.018976589| 0.506953 0.807606206 1.934429757 0.0175
1.39% 0.006526822 0.015157845 0.023752887| 0.56494 0.88528112 2.055970502 0.0175
2.17% 0.008674673 0.019521629 0.030081958| 0.635578 0.979396725 2.204050583 0.0175
3.40% 0.011697615 0.025495971 0.038624032| 0.723577 1.096151948 2.389158655 0.0175
5.32% 0.016042478 0.033854713 0.050411276| 0.836375 1.245401807 2.628192601 0.0175
8.32% 0.022446503 0.045865006 0.067130319| 0.986465 1.443839821 2.950202246 0.0175
13.03% 0.03218379 0.063716874 0.091702259| 1.196628 1.722204048 3.409587826 0.0175
20.40% 0.047598356 0.09148945 0.129614201| 1.513377 2.144018702 4.121047609 0.0175
31.94% 0.073425494 0.137699469 0.192536501| 2.04922 2.865294984 5.373468755 0.0175
50.00% 0.120975652 0.224159637 0.311424153] 3.167911 4.401166698 8.15506188 0.0175
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KIV-3 AFNANFAF ) —NE2RAVWEFrF—XREZTFT AR ERE: 10%0BRE Y 2 7)
TITLE: |MET Case Study |
INPUTS RELATED TO STUDY, END-POINT AND PROTECTION GOALS GENERAL APPROACH
DESCRIPTION INPUTS COMMON VALUE(S) NOTES Non-probabilistic analysis multiplies together conservative or
End-point Extra risk of liver tumors Case-specific non—conservative confidence limits (P05 or P95) for each
Data type Quantal-stochastic Case—specific uncertainty.
Data route Oral Case—specific Approximate probabilistic (Approx. Prob.) analysis combines
Study type Chronic Case—specific uncertainties probabilistically assuming independent lognormal
Test species Rat Case—specific distributions.
Body weight test species (kg) 0.4 0.4 a
Human median body weight (kg) 70 60 Defines Lower Confidence Limit (LCL) = P05; Upper
Target BMR Confidence Limit (UCL) = P95. Given P50 and P95/P50,
(=M, user input for BMDLs only) 10% b assumes P05 = P50/(P95/P50). Given P05 and P95, assumes
Population incidence goal (=/) 1% 5%, 1%, 0.1%, 0.01% P50=sqrt(P05*P95).
Probabilistic coverage goal 95% 95%
PoD type BMDL Case—specific USER NOTES:
PoD value 9.8 (6D Case—specific [User can enter any notes here]
BMDU (User input for BMDL PoDs) 29.1 Case—specific c
PoD units mg/kg body weight per day mg/kg body weight per day
Deterministic overall AF 100 Case—specific
Deterministic RfD 0.098 @) Calculated
Exposure estimate (optional) User supplied
INPUTS RELATED TO ADJUSTMENT, VARIABILITY AND UNCERTAINTY INTERMEDIATE CALCULATIONS FOR UNCERTAINTY ANALYSES % contribution
HAZARD CHARACTERIZATION ASPECT INPUTS PROVISIONAL VALUE(S) NOTES |ASPECT [log(P95/P50)]"2 to overall uncertainty
PoD LCL 9.8 Calculated from inputs c PoD P50 16.89 8%
(Modelled BMD uncertainty) UCL 291 Calculated from inputs c P95/P50 1.72 0.056
NOAEL to BMD LCL 1 1 d NOAEL to BMD P50 1.00 -
(NOAEL only) ucL 1 1 P95/P50 1.00 0.000
Interspecies scaling LCL 3.83 3.83 e Interspecies scaling P50 4.71 1%
(Allometric for oral) UCL 5.79 5.79 P95/P50 1.23 0.008
Interspecies TK/TD LCL 0.333 0.333 f Interspecies TK/TD P50 1.00 33%
(Remaining TK & TD) UcCL 3.00 3.00 P95/P50 3.00 0.228
Duration extrapolation LCL 1 1 Duration extrapolation P50 1.00 -
uUcCL 1 1 P95/P50 1.00 0.000
Intraspecies LCL 2.24 2.24 g Intraspecies P50 9.69 _& @
ucCL 41.88 41.88 h P95/P50 4.32 0.404
Other aspect #1 LCL 1 1 i Other aspect #1 P50 1.00 e
(Description here) UCL 1 1 (Description here) P95/P50 1.00 0.000
Other aspect #2 LCL 1 1 Other aspect #2 P50 1.00 -
(Description here) UCL 1 1 (Description here) P95/P50 1.00 0.000
Other aspect #3 LCL 1 1 Other aspect #3 P50 1.00 -
(Description here) UCL 1 1 (Description here) P95/P50 1.00 0.000
Non-Prob. Approx. Prob. Greatest contributor
NON-PROBABILISTIC ANALYSIS OUTPUTS Target Human Dose (HDM') P50 0.370 0.3703 to overall uncertainty
Target Human Dose (HDy,') LCL 0.0135 mg/kg body weight per day uCL/P50 27.48 6.83 Intraspecies
UCL 10.1759 mg/kg body weight per day
Fold Range of Uncertainty 755.3 NOTES:
Estimated "Coverage" of Non-Prob. LCL of HDy,'* 99.8% a — Automatically adjusts for mice and rats.
*Based on approximate probabilistic analysis, below. b — For NOAEL, is 5% if continuous and 10% if quantal-stochastic and 50% if quantal-deterministic
User input is ignored if NOAEL. Otherwise user inputs BMR used for BMDL.
APPROXIMATE PROBABILISTIC ANALYSIS OUTPUTS ¢ — For NOAEL, PoD is fixed.
Standard Confidence Interval For BMD, assumes LCL=BMDL, UCL=BMDU.
Target Human Dose (HDM') LCL (PO5) 0.05424 mg/kg body weight per day d — Uncertainty in NOAELs as surrogate for BMD.
UCL (P95) 2,528 mg/kg body weight per day For deterministic quantal effects, also includes adjustment from NOAEL to EDg,.
Degree of Uncertainty (Fold Range) —46.6) @ e — Allometric scaling for oral dosing using user input body weights.
Estimated "Coverage" of Deterministic RfD 87.2% @ User must supply for inhalation or dermal.

Probabilistic RfD
0.05424 @

= Approximate probabilistic HD,\,,I at specified % confidence
= Estimate of dose (mg/kg body weight per day) at which, with

95% confidence
1% of the population will have Extra risk of liver tumors
of magnitude 2 10%

f — Accounts for case—specific deviation from the general interspecies scaling.

g — Depends on population incidence protection goal.

h = For user defined value, specify LCL and UCL on Log(GSD,)), then calculate the Intraspecies LCL and UCL
=10"(NORMSINV(1-C13) * Log(GSDy)], where cell C13 contains the population incidence protection goal.
i — Can add other extrapolation aspects, as long as P05 and P95 are specified.
j — Non—probabilistic LCL = LCL on POD / Product of UCLs of Each Aspect.
k — Non—probabilistic UCL = UCL on POD / Product of LCLs of Each Aspect.

Iv-17




# 1V-3

INPUTS RELATED TO GRAPHICAL DISPLAY

AFNFTATF ) —NVERAVWEF—RARXAZT 4 ER(EERE: 10%0BFEY X7, &)

Description INPUTS STANDARD VALUE(S) Target Human Dose (HD,,') at different % coverage
Minimum incidence (/) shown 0.01% 0.01% 0.001 0.01 0.1 1 10 100
Maximum incidence (/) shown 50.00% 50% ¢ - 100.00%
Coverage percentages shown 99% 99% 1
(decending order) 95% 95% / / 'l s
90% 90% [] o
10% 10% // ] 10.00% g
5% 5% ! 2
1% 1% / / E,
1 ©
— 7 Loo%  E
/ o
/ ' s
/ 2
/ / I' 0.10% %
/ [
’I
/
0.01%
99% emm— 05 % 90% em— 10% 5% 1% Probabilistic RfD e == e Exposure estimate (optional) «= e Deterministic RfD
INTERMEDIATE CALCULATIONS FOR GRAPHICAL DISPLAY
Incidence (/) Intra P50 Intra P95/P50 HDMI P50 P95/P50
0.01% 37.71390825 10.38903636 0.095092568 14.160
0.02% 33.715422 9.664725 0.106370088 13.288
0.02% 30.04296751 8.972070963 0.119372775 12.452
0.04% 26.67584514 8.310049107 0.134440442 11.652
0.06% 23.59440906 7.677649853 0.151998399 10.887
0.09% 20.78002225 7.073876772 0.172584627 10.156
0.15% 18.21501282 6.497743524 0.196887723 9.457
0.23% 15.88263164 5.948269858 0.225800893 8.791
0.36% 13.76701079 5.424476262 0.260500442 8.156
0.57% 11.85312275 4.925376588 0.302562664 7.552
0.88% 10.12673955 4.449967577 0.35414285 6.978
1.39% 8.574391075 3.997213492 0.418258552 6.434
2.17% 7.183320911 3.566022693 0.49925549 5.920
3.40% 5.941436487 3.15521037 0.603610323 5.436
5.32% 4.837247431 2.763436103 0.741395277 4.982
8.32% 3.859778466 2.389092342 0.929149802 4.563
13.03% 2.998424251 2.030088162 1.196065699 4.182
20.40% 2.242656827 1.683380692 1.599135613 3.850
31.94% 1.581291056 1.343781817 2.267964766 3.589
50.00% 1 1 3.586312399 3.467
Coverage
Exposure estimate
Incidence (/) 99% 95% 90% 10% 5% 1% Deterministic RfD (optional)
0.01% 0.002239543 0.006715397 0.012059016/| 0.749862 1.346546869 4.037697422 0.098
0.02% 0.002740934 0.008005097 0.014174438| 0.798239 1.413423975 4.128007183 0.098
0.02% 0.003371981 0.009586595 0.016732946| 0.851605 1.486435936 4.225960222 0.098
0.04% 0.004171512 0.01153786 0.019845597| 0.910743 1.566515134| 4.332777608 0.098
0.06% 0.005191835 0.01396148 0.02365676| 0.976614 1.65480405 4.449970847 0.098
0.09% 0.006504176 0.016993844 0.028356051| 1.050409 1.752720202 4.579435611 0.098
0.15% 0.008206644 0.020818362 0.034195367| 1.133627 1.862047291 4.723584583 0.098
0.23% 0.010436112 0.025684811 0.0415136| 1.228177 1.985065929 4.885539941 0.098
0.36% 0.013386243 0.031938164 0.050773187| 1.336542 2.124745804 5.069419252 0.098
0.57% 0.017335374 0.040062458 0.062615284| 1.46201 2.28503618 5.280772369 0.098
0.88% 0.02269061 0.050749068 0.077945112| 1.609045 2471319425 5.527271242 0.098
1.39% 0.030059277 0.06500584 0.098067634| 1.783873 2.691146149 5.819841221 0.098
2.17% 0.040367957 0.08433689 0.124910275| 1.995481 2.955480637 6.174601437 0.098
3.40% 0.055067217 0.111049591 0.161402703| 2.257369 3.280925393 6.616376216 0.098
5.32% 0.076496908 0.148801575 0.212154858| 2.590876 3.69395926 7.185479425 0.098
8.32% 0.108567118 0.203627981 0.284738978| 3.031968 4.23968922 7.95194134 0.098
13.03% 0.158097472 0.286005688 0.392301687| 3.646615 5.00190457 9.048678236 0.098
20.40% 0.2376439 0.415407007 0.559467424| 4.570838 6.155973934 10.76078412 0.098
31.94% 0.372134683 0.631893715 0.837965757| 6.138275 8.140078076 13.82204995 0.098
50.00% 0.617993236 1.034418152 1.361307984| 9.447999 12.43369193 20.81193755 0.098
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4 TEXV =NV )= VR WM IR —ARZ T 4

LVREMA T —A A X T 4R (WHO, 2014) Zf0 T 5,
41 T —RAEZT 4 ODBME

*+ 7 H RIVM TitTo 72V A7 Xx 57 % Y€ —1 3 (Pietersetal., 2001; Pieters
et al., 2004; Bokkersetal.,2009) #& &2 L7, 74 F =31/ —/L® Target Human
Dose # HH W72 U X 7 G A ® 5] (WHO, 2014) % LL T2 7,

4.2. Tier 1: NOAELIZESWENF—FXF ¥ 57 ¥V EB—T a3 v
4.2.1. B R OKE
WP - Iverson B (1995) O~ 7 X 2 ERMIKERGERB T — ¥
RLET —% : MoK E
T RKRA b EREICBY DKRERD

Dose (mg/kg bw Relative to control
Group per day) N Body weight (g £ SD)* %)
Females
A 0 36 41.54 £ 626 0
B 0.12 42 38.71 2473 -6.8
C 0.7 v 33.76 x 3 92* -8.7T
D 15 a5 28.55 x 2 0B** -31.3
Males
A 0 ar 4385+ 269 0
B 0.1 a5 4351 +2.86 -0.8
C 0.5 43 40.04 £ 3.00** -8.7
D 1.1 42 35.09 = 2 55** -20.0

bw: body weight; SD: standard deviation; *": P < 0.01
* Group means of the average body weight over lifatime.

Source: Iverson et al. (1985)

RELVEZEFHICBTA2RAERIEOHEEICBTIEEZEMIIL T D TH 5,
EMHICBITDIEAEART: 1%
BIRICEBIT D EEM: 5%LL F ok & A

422 "PF—FXxx 772V EB—T g v
(1) PoD @ & &

SIHLEA X ATIEAETO, — AT BMD i 2 #E5E L TW 5N, NOAEL %28
WERICELMEHESN TWD D, Tierl TIX NOAEL TO 7 7 u—F &% H Wiz,

(2) PoD @ % (LOAEL—NOAEL)

RBRICB T2 HREHECHSREEICK L TR FHURAEEZ%Z L7772 ®, NOAEL
MEHTEhotz, LN - T, 5407 LOAEL (0.12) 7» 5 NOAEL # # & L 7=,
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(3) F 5 5
T 7 MMED 10 26 H L7z,

(4) fEN &
F7 4N MMED 10 AL,

(5) 7B R A MMRE K QL HEE 0
NP =Xy 772V E—2a VOFKEBEITEBIT D7 R MMERE K OVE 4 E
T LB THY, REMRM RID L 0.4 ug/kg KE/A EHEH SN,

Hazard characterization aspect AF Calculation of RfD (ug/kg bw per day)
|. PoD: LOAEL - 120

[I. LOAEL to NOAEL 3 40

lll. Interspecies 10 4

IV. Intraspecies 10 0.4°

AF: assessment factor; LOAEL: lowest-observed-adverse-effect level; NOAEL: no-observed-adverse-effect
level; PoD: point of departure; RfD: reference dose
2 The final RfD for the human target population is printed in bold.

4.2.3. T HeFE Mo

(HRABR, = FRA b, REBIE, AR, ZEMHELOCABERICHET ZHFHROA
7]

APROBA ¥ — MK MEHBEZ A L7 (¥ 1V-5 KO 1V- 6),

3 INPUTS RELATED TO STUDY, END-POINT AND PROTECTION GOALS

4 DESCRIPTION INPUTS COMMON VALUE(S)

5 End-point Reduced average lifetime bw Case-specific
z Data type Continuous Case-specific

7 |Data route Oral Case-specific

8 |Study type Chronic Case-specific

9 Test species Mouse Case-specific

10 :Bady weight test species (kg) 0.04 0.02
11 Human median body weight (kg) 50 60

Target BMR

12 |(= M, user input for BMDLs only) 5% 5%

13 Population incidence goal (= 1) 1% 5%, 1%, 0.1%, 0.01%
14 |Probabilistic coverage goal 959% 95%
15 'PoD type NOAEL Case-specific

16 |PoD value 40 Case-specific

17 |BMDU (User input for BMDL PoDs) Leave blank if PoD is NOAEL
18 :PoD units pg/kg body weight per day mg/kg body weight per day
19 Deterministic overall AF 100 Case-specific

20 _Deterministic RfD 0.4 © Calculated

21 Exposure estimate (optional) 0.44 User supplied

K IV-5 NOAEL7 7u—F BT REBR. = FRA LV MPROEZEBEZEREER#
A 8B 4y
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23 INPUTS RELATED TO ADJUSTMENT, VARIABILITY AND UNCERTAINTY
24 HAZARD CHARACTERIZATION INPUTS PROVISIONAL VALUE(S)
25 _PoD LCL 40 Calculated from inputs
26 (Modelled BMD uncertainty) UCL 40 Calculated from inputs
27 |NOAEL to BMD LCL 0.070921986 0.070921986
ﬁ (NOAEL only) UCL 1.566666667 1.566666667
29 |Interspecies scaling LCL 6.39 6.39
30| (Allometric for oral) UCL 11.30 11.30
31 Interspecies TK/TD LCL 0.333 0.333
132 (Remaining TK & TD) uCL 3.00 3.00
i Duration extrapolation LCL 1 1
34 UCL 1 1
35 Intraspecies LCL 2.24 2.24
36 | UCL 41.88 41.88
| 37 Other aspect #1 LCL 0.666666667 1
38 ‘LOAEL to NOAEL UCL 6 1
|39 Other aspect #2 LCL 1 1
40 | (Description here) ucL 1 1
41 Other aspect #3 LCL 1 1
42  (Description here) ucL 1 1

K IV-6 NOAELT7 e —F BT H2PE, FHEROCABRELEEFRANL S

(2) & &

TR R A X IV-71C3RT,

R E G RfD X 0.4 pg/kg AE/H EEHEHBH A TWD (KIV-5 THO),

e 5B HD @ F[R (P05) X 0.05 pg/kg AE/H (K 1vV- 7 FT#H# D)., LR (P95) IX
10.346 pg/kg RE/H E BB SN, REMR RED O A N —FTH 65% (K IV- 7 FH©)
E7p o, Lo T, NOAEL & H W7 fEHT TIix., HDos"' 23 35% D filg 3 T ¥k & im 1Y
RfD I VWIS 2D, 2FZ V0 5% EORERDVPERAD 1%THET D HEDN. 35%D
TTO04ugkgRE/HLVEKROCHBIZHEET DI ER DN ST,

e K3 B9 RfD X 0.05 pg/kg KE/B (K 1V-7 FTH|O) tHEHBEShiZE:nb, 20
HAETIE., 95%D B N —FRT 5% LOKRERDVPBEMD 1%L, T2bb, #
D 99%IZ 1 95%D N —F T 5% EOERERDITELC RN, EEWVWHR X5 &N
TE5, 72, AHMEEORE TN 200 (K IV-7 FHRO) & KEhoiz,
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44 |NON-PROBABILISTIC ANALYSIS OUTPUTS 1k

45 | Target Human Dose (HD,,') LCL 0.0030 pg/kg body weight per day

46 ucL 177.4376 pg/kg body weight per day

47 |Fold Range of Uncertainty 59186.9

48 | Estimated "Coverage" of Non-Prob. LCL of HDy,'* 100.0%

49 | *Based on approximate praobabilistic analysis, below.
50
51 /APPROXIMATE PROBABILISTIC ANALYSIS OUTPUTS
52 |Standard Confidence Interval

53 Target Human Dose (HD,,) LCL (PO5) 0.051 pg/kg body weight per day

54 UCL (P95) 10.346 0 ug/kg body weight per day

55 Degree of Uncertainty (Fold Range) 201.2 @
56 |Estimated "Coverage" of Deterministic RfD 64.5% ®
57 Probabilistic RfD = Approximate probabilistic HDy,' at specified % confidence

58 0.051 ® = Estimate of dose (pg/kg body weight per day) at which, with

59 95% confidence

60 1% of the population will have Reduced average lifetime bw

61 of magnitude 2 5%

X IV-7 NOAEL7 7u—F2HAVWIEARABEEOF Y T/ XV —Ta vV HB

(3) B K Tier T O FF Al 1T & % » ?

RPN THONTZ HD O TR &KL & & OREMM RfD O I N — RPN K
W7 (K 65%). RID WREHEA WIS RWRERI A28 H D, £72, B MEL

T PE N 0.44 pg/kg (K E/H & HEE & U (Bokkers, 2009). FEHE R im AU RfD (0.4 ng/kg &
H/H) I S HBEBRBEBICHEFITENVLNLTH -T2,

95% 71 /N — T@ﬁéiﬁﬁMDWOS%kg%iHﬂ FHEEOE NI BEBRE XLV
IFIENTD DT —ADOMBRITERZINT-REEEETFDLIENTE RN,
R EMEOREN 200 E@m W, EBEO HD X/#EEHRMN RD LV EW, bbb,
HD At MEKEHREIZEHEW, 20T, e PE<KEHEIVSEWVWATREELH 5,

bl Z LuaBFBET 2L, Tierl TOREACTIE HD O R FEMEN K& < @Y 72 EHE

MTHRE#EHFEEZET LN TERVWEEZ IO, LR - T, &R Tier IZ & % ¥
fili 23 %24 & HIWr S e,

IR Tier TED X I ICFFMOBLRZIT O DN ZPRET D7D, APROBA IZ L % g
MR E2IDICHEmMTOILENRDH D, NOAEL 7 7 u —F T 5 7z APROBA @ X K
MAORREEKIV-8 27T, R IV-8 IR EDOEBEMRE M(Z DAL 5%) BAEL DHE
McToREFETI L NHELEOBEBREZR L2 I ANA—FO@HBFTRLEDLOTHY, &

N — 3 95%D IR ER B O il B 23 R A %@%k“bém\mlvsm@@l)ﬁHD@
TR (8 0.05ug/kg KE/H), B RX—=F 5%D KO OMBNREER 1%L 2 D AN HD

O LR (K10 ug/kgKE/BH) THDHZ Enbnrd
TTIRRENRTWVWD L2112, EHD 1%IZ 5% EoEEBONEL S HEHMH (T
fR: %9 0.05 pg/kg AKE/H ., EIR : £ 10 pg/kg AE/B) 1%+ 5. E#HHB RfD (0.4
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ng/kg RE/H, X IV- 8, BOMMH) TO I N —FFH 65%& K21, 0.4 ug/kg (KHE/
HiZ., 90%D W RN —REBMEL-E X, £HIC 10%2 B2 5 ERTEELEL S
DZHEICHET 223D (KMIV-8, BOMBMELEEOMMBORER), £72. 95%D
N —FrBELLEXITE, £RICBIT 2 EFRITHN 30% (K 1V-8, RO &R
HLoOBOLZR) 2D,

B, HEOE PELKBZEHEIIREHN RFD X UOHRGH RFD O WWTn XL b En
N, BEHEEBEOMBE KB LZAREEEZEE LSS, ILERMRID LHEDO L
FEKBEHNEOETEHTEZ D LHWIND,

Target Human Dose (HD,,') at different % coverage

0.001 0.01 0.1 1 10 100 1000
-at 100.00%

ez ayZaan

/ /)
/ ; / |

/ L

99%
10%

Incidence I of magnitude 2M

0.01%

95%
5%

90%
1%

] Probabilistic RfD = = = =FEyposure estimate (optional) == === Deterministic RfD

K IV-8 NOAEL 7 7u—FTH b7 APROBA KK H /1 #EHR

Fo, =KXy T 72V - a yOFKBEBICEBT D RNEIEMED 2RO R EE
P EDOBREFSGLTWDLIE, EERMRARERELZRMT 5720 O FHIK Tier TED
BEPEIC 7 4 — D AT REDPDHBEICTAEEDICAEHTHE, B IV-9 AP —Fxv F
72V EB—=va VOBKBEBIIBITOARMEROFEZxRT, Hl 21X, Tierl OB E .
NOAEL 75 BMD ~® 4 T 34%., LOAEL »» 5 NOAEL ~ D4 T 17%D % 518 &
D, TNOLDOAREEMEN HD OAEEMEO KT DICHY L TV ERnbM D,

(4) Ik @D Tier ~D D K

NOAEL 7 7 u —F % W7 Tierl TOFEMl2 5, LY RE#EEMEN/NE VW PoD TH
5 BMD 7 7o —F I CX2HMAIr N @YU THD EHMEINTEZ, ZOKTIcksT, B
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HENZ RIDICEHET 5 AHEMEOREZ /NS T LI LERARETH Y Hr IR
ARXHENECHT L2722 BMT 550, L CTRHEICHIETE D,

INTERMEDIATE CALCULATIONS FOR UNCERTAINTY ANALYSES % contribution
ASPECT [log(P95/P50)]2 |to overall uncertainty
PoD P50 40.00 -
P95/P50 1.00 0.000
NOAEL to BMD P50 0.33 ‘34%
P95/P50 4.70 0.452
Interspecies scaling P50 8.49 1%
P95/P50 1.33 0.015
Interspecies TK/TD P50 1.00 17%
P95/P50 3.00 0.228
Duration extrapolation P50 1.00
P95/P50 1.00 0.000
Intraspecies P50 9.69 30%
P95/P50 4.32 0.404
Other aspect #1 P50 2.00 117%
LOAEL to NOAEL P95/P50 3.00 0.228
Other aspect #2 P50 1.00
(Description here) P95/P50 1.00 0.000
Other aspect #3 P50 1.00
(Description here) P95/P50 1.00 0.000
Non-Prob. Approx. Prob. Greatest contributor
Target Human Dose (HD,,'") P50 0.729 0.729 to overall uncertainty
UCL/P50 243.28 14.19 NOAEL to BMD

X IV-9 NOAELT7 7 u—F B 2LEDODFREERIIHTIANY—FF¥x T ¥
VTP —va VORBRBIZBITI2R"AEEXOFS

4.3. Tier2: BMDLIZE S WiEAY —FRF ¥y F 72V —T g v
431.BMD 7 7u—F 2 k3 —REMHOHARBISEMRIT
PROAST*% T BMD ¥ 217 » 1=,

4.3.2. —fEEMHICE T B BMDL
BFHEEKOHINETLVORPEIZEHLL TEBY, BMDos IZX T 2R OGEE KM% 7 L
oo XRUF <=2 I5% 0050 & XD i/NDO BMDL 20 6 fix K ® BMDU @ &i[H (X 0.17 2
5 0.34mg/kgKAE/H ThHo7e, L7 > T,.BMDLIE 0.17 mg/kg (RE/H & E S 1L,
FEHXMOEX 2/ TH -,
ALK OCENEZOHNTHFICT 742V DT AA L MEEERH WIS A&, RIEMD
RfD (X 1.7 pg/kg A &EH/H & BB S,

Y AT X RIVM THESATEHERERITMY 7 bv =7,
http://www.rivm.nl/en/Documents_and_ publications/Scientific/Models/PROAST
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4.3.3.

e E M o F il

X IV- 102 BMD 7 70 —F (B 5 A REEBEEBFHRO AN D &R~ T,
K R e FEME OB X . NOAEL & O LOAEL (B4 5 A EMENE A LEZ (=1) L
S 1E NOAEL 7 v —F (K 1V-6) LR TH 5,

3 [INPUTS RELATED TO STUDY, END-POINT AND PROTECTION GOALS
4 |DESCRIPTION INPUTS COMMON VALUE(S)
5 |End-point Reduced average lifetime bw Case-specific
6 |Datatype Continuous Case-specific
7 |Dataroute Oral Case-specific
8 |Study type Chronic Case-specific
9 |Test species Mouse Case-specific
10 |Body weight test species (kg) 0.04 0.02
11 |Human median body weight (kg) 50 60
Target BMR
12 |{= M, user input for BMDLs only) 5% 5%
13 |Population incidence goal (=1/) 1% 5%, 1%, 0.1%, 0.01%
14 |Probabilistic coverage goal 95%, 95%
15 |PoD type BMDL Case-specific
16 [PoD value 170 Case-specific
17 [BMDU (User input for BMDL PoDs) 340 Case-specific
18 |PoD units pefkg body weight per day mg/kg body weight per day
19 |Deterministic overall AF 100 Case-specific
20 |Deterministic RfD 1.7 Calculated
21 |Exposure estimate (optional) 0.44 User supplied
22
23 |INPUTS RELATED TO ADJUSTMENT, VARIABILITY AND UNCERTAINTY
24 |HAZARD CHARACTERIZATION INPUTS PROVISIONAL VALUE(S]
25 [PoD LCL 170 Calculated from inputs
26| (Modelled BMD uncertainty) UCL 340 Calculated from inputs
27 |NOAEL to BMD LCL 1 1
23| (NOAELonly) ucCL 1 1
29 |Interspecies scaling LCL 6.39 6.39
30| (Allometricfor oral) UCL 11.30 11.30
31 |Interspecies TK/TD LCL 0,333 0.333
32 (Remaining TK & TD) ucL 3.00 3.00
33 |Duration extrapolation LCL 1 1
34 UCL 1 1
35 |Intraspecies LCL 2.24 2.24
36 ucL 41.88 41.88
37 |Other aspect#1 LCL 1 1
38| (Descriptionhere) UCL 1 1
39 (Other aspect#2 LCL 1 1
40| (Description here) uCL 1 1
41 (Other aspect #3 LCL 1 1
42 | (Description here) ucCL 1 1
B IV-10 BMD7 7u—F BT A2AXHEEHBEERTRA IR S
M IV- 11 i BMD 7 7o —F 2 H Wk —Fxx 77XV E€—va V#ER%E,

LOAEL/NOAEL 7 7 v —F Z HH W7 Tier1 X O BMDL 7 7' v — F % 72 Tier2 IZ 8
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D R FEVE D FEAG O ik A R IV- 4 IC8 T, LOAEL/NOAEL 7 7' n —F & X TR
Emm ) RED 1L 4 5 K& <Y (0.4 pe/kg (KE/H —1.7 pg/kg KE/H), I A=D1 Db
TITHEIML 72 (64.5—68.2), 7o, RIEFH RED (1.7 pg/kg KE/A) L HE L X
KK Ao~ —YrNE2x b, AilEFEEOR

<HEME (0.44 pg/kg iKkE/BH) DM
FEiXH SHENNSLKTDH2ENRTER

(201.2—43),

95% 7 /N — T O fEF i RfD X

¥ 8 M5 EH L (0.05ug/kg KE/H —0.44 pg/kg K E/H), #EEt PIE< BHE L IZIER
Cehhote, LENR-T, XVHEBEBRANHEEEOFAMZIT S 7Z®IZ1E. PoD L NOAEL

TIE7< BMD ZH WA Z X WU THLIZ ERNbhoT-,

B R A IV- 12 18R,

SHIZ, ZThboERD

44 NON-PROBABILISTIC ANALYSIS OUTPUTS =

48 Estimated "Coverage" of Non-Prob. LCL of HDy, *

45 Target Human Dose (HD,,') LCL 0.1198 ug/kg body weight per day
46 ucL 71.3106 pg/kg body weight per day
47 Fold Range of Uncertainty 595.4

99.7%

50

49 | *Based on approximate probahilistic analysis, below.

51 APPROXIMATE PROBABILISTIC ANALYSIS OUTPUTS

52 Standard Confidence Interval

53 Target Human Dose (HDM'] LCL (PO5) 0.444 pg/kg body weight per day

54 ucL (P95) 19,244 ue/kg body weight per day

55 Degree of Uncertainty (Fold Range) 43.4
56 Estimated "Coverage" of Deterministic RfD 68.2%
57 Probabilistic RfD = Approximate probabilistic HD,,' at specified % confidence

58 0.444 = Estimate of dose (pug/kg body weight per day) at which, with

59 95% confidence

60 1% of the population will have Reduced average lifetime bw

b1 of magnitude 2 5%

K IV-11 BMD 7 m—FZ2HWEREEEDOXFY T I XV E—T a0l A

FIV-4 Tierl B Tier2 TBITAARBEESETIMOE & B

Deterministic Probabilistic  Exposure of target
RID (ug/kg bw Coverage Degree of RfD® (ug/kg population (P95)
per day) (%) uncertainty bw per day) (ug/kg bw per day)
Tier 1 04 64.5 201.2 0.05
Tier 2 1.7 68.2 43 0.44 0.44

bw: body weight; P95: 95th percentile; RfD: reference dose

= For incidence [ = 1% and coverage = 95%.
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Target Human Dose {HDM'} at different % coverage

0.01 0.1 1 10 100 1000
- 100.00%

/777 - 10.00%
// - 1.00%
- 0.10%

0.01%

/

a

99%

Incidence | of magnitude 2\

95%

90%

10% 5% 1%

] Probabilistic RfD = = = =Eyposure estimate (optional) — w— Deterministic RfD

K IV-12 BMD 7 7ue—F TH b7~ APROBA DA H H#ER

4.3.4. B Tier COFEMITHLEDL»?

WEMM RID EHEEE MNIKEBHEZIIN4AGEO~—T U EH D0, RIERB RID
T®ﬁﬂ—¢ﬁﬁﬁébfﬁw(ﬁmoit\%%wwﬂ—4fi fife 2 i@ ) RfD 1%
gt PE<BEBELARLVERBE ThOo, LEN-> T, RELEHREEE M: 5%0D
RERD, 1:1%) PZRINDIRE, ZOMEIT THESNRLZELBEBLILTE, K
BICHLTHERSIL VI  BEREBIETIA 2V I EK@RT 20+ TH D,

LrL7enn, PoDBR—20EBEHEERBROMEE»D LG TELT, ABRH
TOLEHNEDOREDORET ENAPTH D%, APROBA TILEBMIZHEM & T 7z
WL D RN EEEBE T LOLEND D,

VA EHENE R DEBAREMALEEHWLEZGA. (LEYWESFRERNHER
T (FEFE 22 0 34%., FENZE 1 60%) ICBIT 2 AMEFREEDRIELD 90% L ETHY , FHT
LARA Y NERD (K IV-13),
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INTERMEDIATE CALCULATIONS FOR UNCERTAINTY ANALYSES % contribution
ASPECT [log(P95/P50)]42 |to overall uncertainty
PoD P50 240.42 3%
P95/P50 1.41 0.023
NOAEL to BMD P50 1.00 -
P95/P50 1.00 0.000
Interspecies scaling P50 8.49 2%
P95/P50 1.33 0.015
Interspecies TK/TD P50 1.00 $34%
P95/P50 3.00 0.228
Duration extrapolation P50 1.00 -
P95/P50 1.00 0.000
Intraspecies P50 9.69 J60%
P95/P50 4,32 0.404
Other aspect #1 P50 1.00 -
(Description here) P95/P50 1.00 0.000
Other aspect #2 P50 1.00 -
(Description here) P95/P50 1.00 0.000
Other aspect #3 P50 1.00 -
(Description here) P95/P50 1.00 0.000
Non-Prab. Approx. Prob. Greatest contributor
Target Human Dose [HDM'} P50 2.922 2.922 to overall uncertainty
ucL/P50 24.40 6.58 Intraspecies

% 1V- 13 BMD 7 e —F BT 22K REEEHICHTEINTF KXYy T 7 &Y
P—a voRBEBIIBITAAREEEDHFE

A4 DO RRA YV M 2ED M
TAEFT=ANAL )—=VF ER LR ERDUNICH EE e MMEEREEZ R L. &

W2, AMBBAFEEICHETLIEZENE O LN TN D (F IV-5),

FIV-5 TFFT=RNL /) — LORIDBEHOEDIZAVWLNRNARBRL Y FRA YV

FDE LD

Effect Candidate end-points Study

General toxicity  Mean body weight over lifetime Diet, 2 years in mice; Iverson et al.
(1995)

Development Fetal weight Gavage, gestation days 619 in
rats; Collins et al. (2006)

Resorptions, fetal anomalies Gavage, gestation days 8-11 in

mice; Khera et al. (1982)

Male fertility Epididymal weight, seminal vesicle Gavage, 28 days in rats;

weight, testicular sperm count, germ cell Sprando et al. (2005)
degeneration, failure of sperm release
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441 EFEEBEMEZIEEL Lz NOAEL 7 7 v — F (Tier 1)
T, HAEmORERMEICET S oD HE (Khera et al., 1982; Collins et al.,
2006) & ®IR L7,

() IR o % &
Khera et al. (1982) OB O E 2 LL FIZRT,
> @Y o~ v A i
> W5 A& :0,05,1,2.5,5 10 X 15 mg/kg (KHE/H
> EH R R R D

Lol ZORBRIIGLPHEA THY ., £/, RBREMFICTHONWTLUTDO LD
7 OECD 7T A NHTA RT AL 41400 08N H 5,
> HUTVOREMBNLTA RTA4 K000y,
> BEM~OBENER 6~15 AN HEREI N2 4R 8 H~11 Ho&E THAfL T
WD,
> KHOBEBIZIDERFESRNOT —ZOREDRAR+5Th D,
> WEISORBEY O RN R,

MEFFH I H B % adverse effect & L CREfEL 72/ R, LT ® PoD X m L7z,
W Y IR @ NOAEL : 1 mg/kg (K& /H
it W B % @ NOAEL : 0.5 mg/kg K B/ H
L7=Mo T, &/NO NOAEL I~ 7 R IZB TR ERE CTH LI 0.5 mg/kg IKE/
HTH o7,

Collins et al. (2006) O RARBOMEIILLTDO LB TH 5,
> @Yo 7 o b, M
> BHEME 0,05 1,25 X0 5 mg/kg K&/ H
> BRI R R D

ZORBEMITZOECD 7 A M H A KT A4 OERICHE L, GLP & % T 0 E fi 28 1F
EMETHLIZEPOREEFEVWESE 2D, TORBRTIEBRERE IR BEEO & W
TV RKRA LV FTHo T,

JERIRE D 5%D K % adverse effect & L7z, EM2HETHEREZLDA DL,
NOAEL [T HEMEIZ %t L C 1 mg/kg K&E/H TH - 7=,
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(2) I D = Ik e

D Z BB HEIZ D TliX. Sparando et al. (2005) OANFIHAIGEE TH » 7=, RO
HIILTOEED TH D,

B}y 7 b,

P55 MH&E 0,05, 1,2.5 %05 mg/kg (K /H

B 5% s AR O

B 5 #1128 H M
Sparando et al. (2005) DO RBR K/ ILIBEF D OECD 7 A M H A4 K7 4 I Hl » T
WA, EENKE FDAFIB CTH LD GLP RETEI L TWVWDE EE LN
L., MELKEE, KEEE, HEK A& BELAMMAREE LB FREARA20 2
TOTY RARA VN THEBEERGENRELLD AN, IO =ZD2D= v RAFA v MiX
HEET — X THU ., 10%LL EDZ A% adverse & W U 7= A FH M jm 2 M K& OVFs + i
REFIFE#ERET — X Th, BB LORFFN 22 HE 2% adverse & W L 7=,

YV V V VY

)T EAAL MEEK

NOAEL & Tho =y RAA v N THLNE, HMELROCENZDO T A AV MMi
¥BixT 74V MMETH D 10 Z H 7=, Khera et al. (1982) O F — X [ZIXE @M KT
LDRBMEER DL L, ZOFITIETEAA L MEE S ZEM L, Sparando et
al. (2005) ORBAERICIT, HEAME 28 B "o BHERE~OAFOLZOHIZT & A
AV MR 10 ZBIL -,

(4) Tier 1 T® RfD
YT RAICBTALABERELERNT y MBI AHEZIBREOFNFN TER AL S NOAEL

ERLEN BEHINEZRERY REIDITWVWT N 1pg/kgRE/H &2 o 7 (F 1V-6),

#FIV-6 NOAELT7 Fu—FIZESWVWEREHRHB RD

Derivation of human RfDs (all values in ug/kg bw per day)

Development (anomalies in mice) Fertility (of male rats)
NO(A)EL 500 1000
Interspecies 50 100
Intraspecies 5 10
Data quality 12 -
Exposure duration - 12

NO(A)EL: no-observed-(adverse-)effect level; RfD: reference dose

2 The final RfD for the human target population is printed in bold.
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(5) Tier 1 T o i &
APROBA CTOFHEMEREREZRIV-7ICx7T, 22T, it FE<BEHERZNLZ
DTV RKRA L PFTHRRE-STWDIN, Zhid, ENERI2EMARERRDIZODTH S,

FIV-7 fiOTY FRALA Y FTO NOAEL 7 /o —F i ES WA REEWEFTMO %

Lo
Probabilistic Exposure
Deterministic RfD (ug/kg bw in target
RfD (ug/kg bw Coverage Degreeof perday) (95% population
per day) (%) uncertainty coverage) (P95)
Development 1 79 163 0.28 0.39°
(fetal anomalies)
Fertility
(epididymis 1 20 579 0.50 0.84°
weight)
Fertility (failure of 1 a2 579 0.25 0.84b

sperm release)

bw: body weight; P95: 95th percentile; RfD: reference dose

2 Females, aged 15—-45 years.
® Males, aged 15-45 years.

(6) @ & Tier T O FF A 1T 4 s 2
JERBRFENPLELNTZRERMRID (1 pg/kgRE/H) (Tt FIE<EHE (0.39 ug/kg
WEH/H) LV AW, BN —FITK 79% &K<, 3 —3 95% T O = i@ ) RfD (0.28
pg/kg KE/H) 1T PIIKEHELVEY, EH1IC, 20t PHEIZ 1%DREHIZX L
THEULEGEN 10%E WHERICHYT 5720, E<EHEXLCRIDD~ — Y T K&
WhEBNEY B bRS, Ll AEEORENRKELS, BERFMEITY 2 & T
RED W@ R D AN H 5720  Eik Tier TOREMAKROEREELTEZOLND,
FREIC, B EARBEELROBEFREAREL0EORZRERM RFD 12250V TH&EK
Tier TOFEMIC L > TRID @< 25 WREMENH 5,

BB FEIZ BT DA MEEDO RIELDO REFEERIIHT 5HG 2R IV-8ITR-T,
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#£I1V-8 NOAEL7 e —F B ITH22BDOARAEERHEIHTEINANTF—-FXFxF 7 %
V=V a v ORBEBIIBITIIAEEREOFE

Relative contribution (%) to overall uncertainty

Aspect Anomalies Epididymis weight, sperm release
NOAEL to BMD 36.9 23.7

Interspecies scaling 14 0.5

Interspecies TK/TD 18.6 1.9

Duration extrapolation - 427

Intraspecies extrapolation 33.1 21.2

Data quality 10.0 -

BMD: benchmark dose; NOAEL: no-observed-adverse-effect level; TK/TD: toxicokinetics/toxicodynamics

SHEEE T RFAA v L X, BL<BEHMHOAFERAREREAEE HED T
DN, ZOHEENEL TLEDICEFH LT I MERLEICKLD, K IV-8 O&
TOHOxT Y KRR A P2V T, NOAEL 7 & BMD ~ D 4 4fi O % 513 21K O RS 32 o
FHERERTHLZENDND, LEeB->T, HEISET —F% % BMD 7 7' v —F THIME
32, EF—RBREEZONT,

442 ATEEBEMZIEL L BMDL 7 72 —F (Tier 2)

U)ﬁaZTﬂDR@

INETICHART FIEERBEICHENS 21TV, BMDL 7 702 —FICE SV THE L
WEFMB RFD K IV- 91277, "B, THOAZTNDOZY FAA Y MTBWTEREL L
RUyFv—7EEKRONBMD EHICH#EHA L FEEFULTOEEY TH D,

T KAKRA b LR BMR WHLEEFTAXIZY 7 N7 =7

W Y v U A 10% 5 5} WY Hill & 7 L
e 2 5 & ~ U A 10% % & Y Hill £ 7 v
Jig Bk = 7 v b 5% 8% & Y Hill € 7 L
T RN C s 7 v b 10% % & Y Hill £ 5 v
W2 H = 7 v k 10% f8 #% } O Hill £ 7 v
R RS F 2 7 v b 10% 8% & Y Hill £ 5 L
A= Gl A e 28 7 v bk 10% PROAST

L Rl e n I N 7 v b 10% PROAST

HAEMOBERBMEICONWTEH., ~UVARREFICHNRKT %52 BMDL 1 mg/kg (K&E/H 2
BE/ANTHD ., EGHEBMOBIZ 1.7 ThoT-. 77, ZTHEICHOWTIZ., T v EHH
AL AEMEICH K3 %5 BMDL 0.28 mg/kg (KEH/H 2 K/INTH Y, BEHXMOMEIX 8 f% T
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»H oI,

T TR — W FmE R ORAEBFBEICOWVWTIE, NOAEL 7 72 —F & g L T
BMD 7 70 —F |25 RfD IZEHETELS o=, ZTHEIZOWVWTIZTZOEIZES
Nhholz, ZORKITHEMIAW BMD OE XM OWE (81F) OEENEZ LN D,

£I1V-9 BMDLT7Y P7u—FRESWERERDB RD

Derivation of human RfDs (all values in ug/kg bw per day)

Development Reproduction
(anomalies in mice) (fertility of male rats)

Dose—response analysis BMDL = 1000 BMDL = 280

Cl width =1.7 Cl width = 8
Interspecies 100 28
Intraspecies 10 2.8
Data quality 2° -
Exposure duration - 0.28°

BMDL: lower confidence limit of the benchmark dose; Cl: confidence interval; RfD: reference dose
2 The final RfDs are printed in bold.

(2) A fife 52 P o> FF i

APROBA T ®OFH# R A & V- 10 I T,

Tier 1 LT, WERFICBITL2AMEEOBREITIENELBV /NS o
(163—59), MR EFIZEB T HMHEERO RD & & < 7o 7272 (0.28 pg/kg KE/H —0.80
ng/kg RE/H), KERZELTHER» o7, ZHREICO W TIE., LM RD (TOK
TL, E PESKEAELY BELS, AHEEEOBREDLREWVWEE (579-375) Th -
7=

#£IV-10 BMDL7 7 u—FIZESWVWEARBEESLETEMOE & D

Estimated
Deterministic Probabilistic exposure in target
RfD (ug’kg Coverage Degreeof RfD (ug/kg population (ug/kg
bw per day) (%) uncertainty bw per day) bw per day) (P95)

Body weight 1.7 58 43 0.44 0.44
reduction?®

Development 2 82 59 0.80 0.39
(fetal anomalies)

Fertility (mild germ 0.28 91 375 0.16 0.84

cell degeneration)

bw: body weight; P95: 95th percentile; RfD: reference dose
2 See Table AS.2.
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(3) B K Tier T O FF Al 1T & % H ?

TAEXY=ARAL ) = LONANF =Xy 772 E—2 a3 2B T, £IV-10 D =
DD RARA VIR RVEEELEEZIOND, TUENLDOZ Y RAA 2 MBI D i
MM RD & v MEKBEHEZBR L LS, TRE~OEEBICOWTIX, HEEimW
REDiITE FE<KBEHEIVNABGELo72, 7L, T L O RNHEFEMEOREIXKR
% <, Target Human Dose [T 2 4L F T Tier TH M I N7-MEmA RfD LV S 5128\
K RBHZEREZLND, LB ->T, ZIRE~OEBIZONT, URAZEHHFENS
SICEK Tier TORFEAMLETH D EEXTLELEG., B BEHMONE (F5F : 49%)
NERDOARHEFEEEZRELS LTWVWALIERNTHDL Z L5, RED O AfEEMEZKBT 5
DI AETEMBEAERICRD T — XX —2ADHEN 2D kL F x5, £72,.BMD
DEHEXEOMEN 8§ LM RkEnwIEns, FIHICHARBREZEKT S5 L T, PoD
DAFEEMEZELS T D ERNAENIL LR,

4.5. f @

BETOERELRT U FRAS U FPEBELLLE, Tier2 AP —FFxy 72720 €—v
gL ToOLSICE LD D,
> HRERED F<EEHERFA RD O~ — Y TR0y,
> BREE  B<BLHEHVRDO~—Y TN 2MHTHY., 52D RiFEE

HEET DL EIT RV,
> ZME: B BEBLHBEERIORDO~Y—Y X 1R TH D,

L 7228 - T, Target Human Dose @ RiEEMOHFHBE L IO 2 L2 HMWE LT, ~n#F
—FFy 772V -2 a 230 KB T 22DICBMT — 2303 B IN
DN, ZOT— B EH/BHEZDICEEZLOaRXEINBNND, 2T, tho@EREE LT
B RERERGHNT 7o —F LN =Xy 77XV 8= a 21795 I,
XL BICHROIAMEELZEMT 22/ B20ND, LD ITWEREKE LTI, 6
fEFEwmHY A7 7 & A A &~ (IPRA, integrated probabilistic risk assessment) % 5 i 9
Hb WA X AT EH I TWD L IPRA IZ L % EEffi (Bokkers et al., 2009; Slob
etal.,2014) TiE, F<BICBT D2 AMEELEBE T 2 LR ARETH Y HirEN
T2 EH/LEV LR TH D,
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5. WHO HAFZ L RIZERF SN TWAILEH Rk O E

Z Z TIiX. Target HumanDose 7 72 —F O Y — /L L L TOIEH EMBEIZ OV T, K
TWETH N LT WHO H A %> A (WHO, 2014) I SN TWAHAHNAEEZL FICE L
O 7,

51 R OMR & F A

ZZFET, BERN T e —FIELAANAT—-FX T 7 XV E—Ta IOV TIR
R, LoLns, VUAZFEMTHELN “BEMR” MEE2 ) X7 EFHICHEHEN

CHEMHT A ENNERL AN H DH, Codex (2013) K Y EU Food Regulation (EC, 2002)
Tm\)17£@@W:1\)x&ﬁﬁ&w%@m@(A@%@)%ﬁéﬁﬁﬁé;
IEHD TS, TOMO (FEMNZR) ERELTIE, LS, REW., FEW., WMEEH
FOBRBEMERI NMCEROEZRATRBELRGENDIATRBERSL, L3N TWD, F
7= . K E EPA (USEPA, 2000) THZ< OV A7 EHORE CTIX, BREWER (VA7
FEAf ), AR RBER, AL, BOERER, S ER LK ORI ERZ 51 S F
SERERMNLEHREZHFLTCNVDL, L LTWVWD,

ZOXRIT, A= RFEMORERIL., BEERTICHEE T 2 0E KV ERICER L TH®
M2 ERHLHHA, EERREFIHAOET RITKFLTEELT LI DO THY , K
HEE (protection goal) HZ D X HICTRESINDHXXTTh D,

LﬂbﬁﬁE\ﬁﬁﬁm\ﬁ@ﬂﬁﬁﬂhwgzomf®u@ﬁvx7:mdxm
10 WHEESATVDICHET, MoPELEEIZO DN T, TERFREI LRV, F
ﬁ;BMDTﬁD-?@%%\ﬁﬂ%&ﬁﬂ—ﬁkbfﬁw%hé9WﬂBMDK®ﬁ
BE L TEBYD, EICOVWTORESMEICEHEL THWARWY, 62, BMD7 7 ue—F 0
BhH. N Fv—JIEELLTOMOEEICODWNTIL, BHOHEDSFET D,

L7eRoT, ERBPAMEOLIICT M BB RIS TEHMEIZONT
b, VAZHEMIZEHAME LT ZOOEMILETH S,

WHO A X > A2ADFR#ix, R# B (protection goal) & RiEFEMLZ WAMIZT 5 7=
DIZTHFArEnTnd, VAZEHOBEREICHET Mo ERICHT 5 A F M
EAREMEEZEEB T OO RES N FIEEZEET 5,

WHO HA XLV ATHRRENTWAT Fu—FORGFEOFHELEBELEZE XD ER
HERITUTOLEEBY TH D,
> HR#EHEIZ,. RIDTOMEORTIELTHBEIZIxXFY 727X 74 X3ND,
> RIDOHEEICB T DIAMERORELZOI NP ERILEIND,
> BERTEICELT, BEPMFHCHATE TREIEOCREBERREN RO LN D,

IHNICE2TIVAZEREFZ, FEOREBEHBREOEBRLE ZLICE EN DR

B2 PRI T D ARMEREMEDORREZNT VAT ENTEDL, £, AT —

JHERNE—LDORD LV LEWAMELNEE S,

> ERAENTERVMOAREEERICHTLIERBEDO D LN AT, BHREZMNKR
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THELEEWXLE)D LEAHERZEBEE T LD LN TE S,

DX Dtk #EN B, Target Human Dose XM O ZF O A EMEOHEE (V 2 7 5FE M. #
FHBREFER) CREAE M AR D) ORELTHFREIND VAN —RRKOA M EME
ODREORE (VA7 EHICHET 2R FH) IWEICKNL TEBESNDL, 272 L,
MOBRICIZEHEEFEHEOFITIRLEIC RN LAY,

5.1.1. EEICESS EHEORE
BEfF O FiL TiX, PoD (NOAEL, BMDL %) 27 7 4 /v hOT7T A X v MNMeELTH 5
Z L CRfD. ADI XX TDI @ X 5 2o fR#H M A8 H ST & 7223, R B 23 B e |2 5%
EENT RIDIZHE —-DHELIEOAR2WED, fl2iE, "ERZEOWm Sy ER 25 T —
R e B BN AEJEIC D > TRAARERY A7 2% T RVWHE>O X5 RIETEN R
REBICEE > T,
ERHBONY — X 77XV ¥ —3 9 TlE, HD IZx T D REREENHE T
L7, FEFm P RFD & Target Human Dose O AfEFEMEZ i+ 52 LT, EE£ LK
MEQRILICK T HHREMRORID TONNRNR—FRE2WETHIENTEDLH, 20D, &
EMmMPRIDZFALEY 27 EBRICHLAHTE S,
UTFTOXRIRIRWAPEZ LN D,
> WEMBPIRID O AN —FERNHEFMICERINTZEIZEVWSGAE., REmA RID AU A
I Xy T AV E—variZHHAEINY D,

> WREFMP) RID O AN —FPRFERICERSINTZEIVEVNVGA, LVEm0nI A=
W95 HDM DA DR W DR —F v Z A4 L) b@EIR SN - ERGHH RfD 2
V27X 7272V —2a DIl HRESNI 5,

> WEMM RID DA AN—LBRHEFIZEREINTETEIVSEVESG., ZOENY X7 X
¥ 772V EB—vaiZFHAIND D, MO EELT, @YU THNLITX, EEILS

NTWVWRWAREEEZEBERE L ETHEWRID ZMHEHL TH L0,
> REEMOBRENEWVWES (B2, 100 F2B 2585 46), @ECESL EHE

DIREAEZER T HALEDICHLERELYRELSTELRZWE 9IZ, HIK Tier ©

NP =Ry 772V E—varr0fRlizBZET2A8E DL, Z0HE.

A, B h~DE <K B\EREZNE TICHEIHINLRE WM E ZIXMERMA RED X
D IMUEBERNWZ ERTRINDIGAEICIE., RBEEEORENE W RD 2k 5
D A

WHO A XL AT HALTWVWDETAF LY=L /) —LDFr—AAZT 4 Tk, &
BEAAOEBERELEL T I=1% M=5%K " H N —F 95% TEFK L7 RfD #HH L 7=,
PoD & L T NOAEL (Tier 1) & 8% BMD (Tier2) % AW T, T By RfD M O\ KRG 1
RfD ZH M L TW2%, Tier 2 THBRMITZITS 2 L TREKDOREEMEORE X /NS
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KL (FERADOTMR~OHFLEDNREWVW), RIDEZRESLSTL0R™H . VAT EH
DEODORBIZESSHEHMBEORECHFLFT 2, FAEEEOBRBERIRES VWSS, Bt
BT -2 2WMGTHE0 b BERY X7 FEM ATV N ENEORE Z RS
LHBHAREOTH D,

512 VA7 BBOLDOERRER N II 2= —v g v

NV AZICBT 5 N2 REBE (10° XX 10%) T cihamicz /R S
LTV DN, Target Human Dose 7 72 —F T, BELRHME = FA A Mz W T
adverse L SN DHHEBME M L ZOEMICBTLIRERIZHRET H, il 21X, ¥ IV-
14 Tl MESKBELA_XALDHD OFEEKXKMEO TREIV HWEHE (M IV-14 £) KTUE

FMESBELARAVICBT 2 TOREKEKMBO LR (1.5%) PFELE I (Z0HE 1%) %
Mz5%4a KIV-14TF) ;L TW0W5, K IV- 14 ETlE, #E S5 Target Human
Dose DEHEXMBE O K iz PE<FEL XL VvEaWwWI Enbnd, £77. IV- 14
TTEH, e PEKBEBLULAADNOHESINLIEBAERTIOEBKXMO KRBT, FEIN
TTHEINDIERROEAR 1% RES THLZZENBEEIND, REOLEG THH
EINDI2ERKOIIE 1.5%THY, BELEZ %2bT»ICLBZ27Z 5 THsD, 20K

912, Target Human Dose 7 7V 2 —F TH LN R ZHEDO T HE L XL L ERMNIC
i+ 22T, VAZEHRHOEZEODOEERERER NI 2= —vailHhb5hT562
ENTE D,

L2l 20X REFRG@HEOE &R - RZEB A2 0 B KX WHO 4 & X
i ah Tt wnw, VA7 ala=r—varyr 27727000 FBREICEIT %Y
Wi EOH BT o 20 HIIERLOY A7 FM~OH %D 5 F ¢ EER
MEEEBEZ LN D, %C\HDkEFA@i<%VNwﬁF\ XITEFE<E LN
HD o 15 46 X [H @ i IHFEETDHEE, TOMETT OFKEMRMPWIE I RED & 1F <
~v«w&@%%#ﬁAm CHEICZASIND D, BT R R RERE SO
THRAENRERPILETHAS I,
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human exposure

| l confidence interval for HD, ' |
S— S
1.2 mg/kg bw 360 mg/kg bw
value of / given human exposure
confidence interval for incidence / l
] I
| |
0.005% 1.5%

K IV-14 BITORLS BV INTOBENBRE I A 7203l a=r—va v

BEREZIC)V A ZICETA2EHEREEO EROAL 28T L I REOERE | N E
W 2L IAHAZRTENTERVEE, REOFRBOV AIJHMELRARIILEET D
LRV, EE HEOHRENEDOY 27 THLEI2PDO L) RESNDIAELELD D,
BEREEVNEEEBO EREOTFRAEHBLIZ LT, VAZOFGIRXU A TR O A
BEICOWTHEICRER R T AZENTETDLH, LTS,

51.3. FRIE N2V R 7 2 E S b FEWE O 8 % NE LA T

Target Human Dose 7 712 —F O X U v k& L TILFW'E O E e AL T ~ o F] H
Wb, WERMNT 72 —FOLHICH—-DOHEMBMLIG 20N WSS, RE7ZRY
A7 OB TN RSN DAREEND D,

M IV-151X A, BREOC EWIHILEMEIZCOWT, EOHTM., LR IR HE
Ho#HEErHVWEEEDO ) ATOEMER LTS, AL BEEBLEE &, RiEE
PO ERORLTHE T HE, ASBTHLIN, REEMHEOHMEEZE T 2L, AD I R
JIFELS BT OV AZEBREZBEIEDL FBRAEETH D ATREMEN @V, £ 72,
AL CaIBLELE, REOHEM TIEIA>C THIN, REEMEOKMEE ZET
HL.CALRDARBELHDL, 2O, BEVRDLLIBEHOILTFWED ) X7 E
B 7= O R O EENEAL AT ICF A Tx 5,
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best upper range
estimate bound

A el 2 1 3
—o— 1 2 1
C = 3 3 2

predicted health risk

IV- 15 fLZ4E O & L NEAL AT T

5.2. Target Human Dose 7 7 a — F O & &
5.2.1. B 53 E

INETICHETLIABEEOSMETML TR NWE ORUEDBHFET D, il 2
X, KRBT —XoOoXE, V—F7 72, BERKMOBEIZEIT S5, invitro &
OCESHNT 7o —FFETHY, ZNDHICHETLIAMELRELERT D720 OB N L
LThHhAHrH, i, BREWOANF KXy T 72V -2 a ryREAAML Yy —~
DRI BB A A HEEEOFML S ERFT T REHETH D,

E LT EMOEROLE Z LD KIS T 572 ® D, equipoint J§ & (BMD)
DHEEBEIZE T 2R E/MELH O KX T T HH L Iz equipoint H & (BMD)
DEBEET D HIEORBENRSLETH D,

IHlE, EEROAREFEEITE A OREEEOFTMEMALEDRICKFET S, TOk
W, UTOXEIBRAHEERICHTIHAERILETH D,

» % 0 NOAEL 7> 5 BMDL @ A~ fifg F2 4« bk 2« 72 A BRFH 12 %F 9~ 5 # 01 NOAEL & BMDL
DEDIEH DX
> — kB BMD O & fg EME Bk x e BRI T 5 BMD O K fE M

(BMDU/BMDL) D E5H > &
> W A NOAEL 7» &5 BMDL O & ff FEE £k x 72 3 ABRHE (C %95 NOAEL & BMDL @

e
> WAICBT MM ZO AMEMNE : HE oW A BMD LD X6 DX
> XKERBROAfEEMSE KB O BMD Lo EH o X
> FENZEZEOAREEN  HET L2 bT -2 XRXR—2DIEEXFMEEBOE L 2> X o1k

EMEM OIS o X
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5.22. ## & ¥ K&

Target Human Dose 7 72 — F I FIZTH LWV E THY | 2N ETICEBEORLE
OHHENCH WS N2 FFIIMHR TE R o,

WHO A Z v 20X TR oBH S/, EREROLERKEREOFM xR LI
BIL2VZA7HMEBR PRI ZI7EHRETCHL, ZOTA X ATIE, BHEEEOEE
B, BHEEEOBRERRLOREINDEMO fraction & & HIT, BN — K RN AHEE
MOREOFMFEZREL VWD, ZALOFEMRMIT—HKARLFEAKICY X7 EHE
WXL TCARAMEREZLRET DY —LELTIEHATESLITHA I,

COHAX L ATRNALEE) AZFMFERIANRY AL ThHDH I ERHEMIN
L7200, E0VELDFr—ARZT A NMETHL, £, RFEOHE RO DHIT,
web A4 b N7 Ly b, Fb—=vZ L —=vIHME, HhEs., V-2 v a
v 7 WHO DU A7 7T EAAY MRy MU —27 KO webinar 72 & % i U 72§ &) 2% &0 B
To D,
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6. BVELD
6.1. Target Human Dose 7 7 u —F OB EINITEHBE R ORERE L O R

Target Human Dose 7 7 2 —F O EZFAL D7D Ot LT FOEBIZOWTHE
Wt zAT o 12,

BB R TIE 82 T/ARLAEI YT, MW Z2RESCHE L ERICHETI2MERD Y
Target Human Dose 7 7V mr —F & | VA EHIZELICHH T2 LI TINETH L L Z&
Abhb, LLERnb, 7 —RARAXT 4 THRINT X ST, Target Human Dose 7
T —F THRLNLLIAEEXF YT 7 X VB -V a BT D ARMHEEDE ENFAMO
EHIZE 2T, 81 TRLEEIRIVRARZaIa=br—va 2B T 5 EEER LA~
DFHENYFFIN D, Target HumanDose 7 7 2 —F Z{EH 325 2 & THIAER, X
EREkRE L L T FEARR Y XA ZEBIZONWT, fERkiELBLEZAY v P AT
TAY vy b FICRT,

(DILFEWEDOY X7 EHOEENESA T

H— 0@ T+ 2 RIEICHAT, EHEORZZET 2LV AREERD,
O, BEROAEWEICHT DIV 2 7ERICBWNT, X0 RMICY 27 KR
RIZY Y =22 ENTEMFWEOELIEAAT T, EWOSITE R ORIZSSE
ERDHIENAT y FELTERADLNLD,

QI EHBWRIDOEENEEOIME

P E W RfD 2% Target Human Dose 7 7' 1 — F CTEH I L7 R RfD O 15 8 X
MOELORBICNET L2020V HEICRDLED, BAEL I DHBMEORE (M) kK O4E
MIcBIFT 2R AERE 1) T IHRERIRIDDODIANA—REH BTN TES, 2
LRy, REMK RIDICKDZ UV RZEHN oL I NEENICHEE TE 5,
Flo, VA EHOERIEMEZ M TFT <D,

BYELSBLVLAVNRID LY EHWHAE OBKOEELNENM T

EL<BELVRXANRID LV EWGEE, ERIETIEH TY X7 BERTE RV & Dl
G RB LD TEX R0 o722, Target Human Dose 7 7' 1 — F T, FEMEORE &
ERAOICKRT LN TE D, Fio, AEEFTME O < BEFEM O KB X > THRE

EHEORELZRM T 2L T, iR T -2 2WMET 2L RN 27 FF
MAFRERGERDD, LB T, BHONATHLIAEMEERTHREINT RID LV
E<ELVLRIAREVWEAEORNKOBBPE L LT, X< &EOBBLH 2 e 1 F 1 #
DEAA%E, BROBENEMAAFTICHBIERATREE ZE X SN D,
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EEICAEL DI VL, Target Human Dose 7 7' 12 —F CTEH S = F#H X H
DIEDRNTEOHNRIINET 202BZET D52 LT, VATEREICEEN2EH
AT LN TE L2, VA ERIZEIT D BUROELNEA AT TIC b G A6
LEZbNh %,

L2l IKBELVAIARER I ETRERELS 20 ME (M), £H (I
BILIRERAER () KCZEDOARN—FR (%) Z2XRETHIEN, VA7 ala=r—v
a3 ERED D ETIR, MR AESINLBRWAIBERT A Y vy bELTHETOLND,

GC)REBEREORE

MaEOFETHOND TEEZEOFE] (VA7 FMM. BB ER) 20 TiEk
<. REHER, AWM., BREMER, W ERKROEMNERZ S S &
EFRBEREZBEZTC, REIELT 2., BMHEOME M), £EHICBIT 2R AEE (1) &
REDAN—F (%) ZHEUICHETEDH, /o, REAEELTHELLE M, I XV
ZDOAN—RIZKT L RIDDODAFEEEZEBEBNICRATL22L T, VA7 2 EEMNIC
IRERRE LR D,

L2l Al L5, REBEL T L2HMHE0OME (M), £HICH T 2% 4E

T KREDOIAN—R (%) HRET LN, VAZalia=r—varztED
BT, fkEMIcERIN R VATRRENRT AT v FELTETLND,
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HFFCT& % Target Human Dose DIE A B HE R ORERE LR LAY » MT AU v b

Target Human Dose 7 7' 12 — F % {f
My 22 L TcEBETRREMN L@

EREELHBLEZAY v T XY vk
(FF M A% BE /25 S /=2 A b /If TR &)

A Y > b
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AL A

H— O TRl § 2RI ~T, L0 %
REQIZY A7 RBSRIZY VY — X &2{EM T
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QI TEMWM RID DTEEMEZ O
i

REWRMIBIRIDD I RN—REEHT 5 Z &
IERBIRIDICE DY X7 EHN+ 490
MEBEMICHEETE D,
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ELBL LN RID LY & W
G O BUR O E S NE AL A

RHEOBRRAEE LT, BimmkBRT — ¥ & Wit
THED G, WY XM AT, FHEE
PO RRIEEIRINT B BRI BH AR DY
Z ORI AT O OB ERET 5 2 L
NTX 5B,
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AN
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7 L X2 RfD L 9
U 27 &

< AR
D

< BLARNANGEEHKXB O L Z1C
EZEITHZL T, VRITEREIC
PRETLENTE S,

VAV ala=h—a kx5
kT, BAELD D2EMEOBE (M),
HLEHIZBT2%AE 1) K20 H
N—R (%) DS RINE
WHBEME DN B D,

E==5

(5) P78 B O & E

BFEoTFETHWLOND TAEEEO A

(U 275k, BFFRER) 2 Tida, &
FIEARBEREZEEFXL T, REBELT 2 M
OIE M), EHICBT AR (1) KOE
DIN—F (%) ZHETEXD,
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6.2. Target Human Dose 7 7 u —F O ERHLICA T - BRE L MERORE

Target Human Dose 7 7' 2 — FIEEFICH L WS TH Y . TH E TICEEO R M %
OHBFICHWO N EFIIHRTE o2, EALICHIT TUTO XS 2itME%
RTHIMLERNLDLEEZEZDLNLD,

(1) Target Human Dose 7 7 v —F O ENR BT 2EHAE COHRE

% 72, Target Human Dose 7 7' & — F Z #l il i TWEM T 22 I1E. M, T XA N —
FORTEIZLBNW T KREREBEEZRLOLER D D MERDOBEEIZE SV #E Tl
ZORMELIEI<LBELALEBLTLZEPEN, CWVWIHOHATIAZEHREN I TE
RN H D, — . Target Human Dose 7 7 2 —F Tk, Hl 21X, £EHD 1% H D
—EDFEEN BT OMEN S%ERL2MEN R#ERAE] ELTRESN, VRT3
Ra=r—YarvilBWT, RELLRFBERICHT O AHEEMEZERNICRT Z L
MTED, BIE, BRAMICHLTIOPEDODEBE T A7 RRENDID, TRUHND
HHE LY d@mMEIC LT, BHEORMEROBEAEARERZAEKNLRBMTCI R E2ERT D
WIS EBEZFTZDOLOREPEOHSEERICEHENIZAEINDL DN, NRERHEE
Thso, BlZ, ADERTLIILPAMBEBTLLIRMLED ) A7 FFM~DIEHIZE N T
B+ HllEmrERLILENRND D, £72, BEAMWE O RfD & OEIZ L5 Target
Human Dose 7 7' 0 —F O Z UMD MAEZ A ER, BEMR Y RICEB T 2 Wm 2 ik 1Y
WCHET DD ERMLETH A 9,

ZDO»IZIiL, TargetHumanDose 7 7 0 —F 2 DO L DIk T H2HM A2 HE O H 2 &N
RKREBRBETHD, VAZFFMEROCY 27 FHFICHT 2 HEINEIEOCICEE~D
A E DO A RGEHICE W T, WRORERMNT 7o —F L THENICHERAE
TR —F MBI LI LITEETHL EOZDITIL G RE T I E K OER L
EBRA RS ~DEHIZONT, S bl LEEHEDRLETH D,

(2) Target Human Dose 7 7 1 — F o £ #ff B9 iR @&

Target Human Dose 7 7R —F TR b EEL Vvt R XA IEME OB 2 E &L T
o, TOH, RO RHEEEDE R D ERMKE R iEEEO TR 58 EENE
WARAKNMMELE L TEFLND,

KFFMOAFHEEEOHE 2L ERILELTCIE, RBRT—FOXE, V—F7 2781 X,

BGREEOBEBIZI T D4F . invitro K OEFNT 7 u —F FIZEE T DR M
@ﬂﬁ(mm2M@ SHIZF, BEWONY—RFRxx T 72V - a r RESA
MLy —=~DRBEEICEIT D AMEMEOFHM (WHO, 2014) F013H 5,

ik\ﬁﬁé%ﬁmﬁ%gﬁxﬁiéfi\n%uNawngBwnmﬁﬁiﬁ
ELT, BEx e BRFE K3 A58 0 NOAEL & BMDL Dl DX 5 > & (7 5 R B

M CTOFEFH = FARA > b vsBEfHRMNT S RARA M) [ 2) — K87 BMD O 4 fif
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FEE LT, xRl BRFEICE T D5 BMD @O A% (BMDU/BMDL) O X5 > &, 3)
e A NOAEL 7> 5 BMDL @ R P & LT, #x 2 BRFEICx 3 %2 NOAEL & BMDL
D, 4) MAIZB T 2B AEAOARHEFEMESE LT, BEOWA BMD kDX 5 DX, 5)
KEBRBOARMFEMEL L. ABRMO BMD (ko i b > & (A #HEN vs AME), 6)
WEDARHEEW : MET S5 FTF =2 _XR—20EERLCEEMOIETE>XOEYE
MoEo2&, ERZEF 5D (WHO, 2014),

Lo Loz, BH0YU A7 §EMMiZx L C Target Human Dose 7 7' 17 — F % — fi& {b
THHIZIE, MMRITREIFEIZIEILTWDLI EEZILND,

(3) Target Human Dose 7 7 v —F O ¥ ki B} 2 &

Target Human Dose 7 728 —F DO HF K IZIFHFE AT — 7 AV X —IZ L > TOEFEMED
M ERARAARTHL, LR >T, WHO T A X ZCRHBSN TV DLIAAE &, B4
REYE, REHAYE MAEBROCERDIESHICHM TE 5 L5 kA REALEZ 0
TTHEM-NET LB NP METHDL, £Le & I, Target Human Dose 7 7' 1= — F 3
EDXHIBRBETEDIIBRAV v FEMHFE-THEMTE 200, EEHEOGHNEZ D
F—AABT AR ERARTDHIEN, AT =7 ANV E =BT HEEEMRMKRICITE
HRBRBETH D,
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V- 12 Target Human Dose Z & & D U

A7 FHMICERT 2 ETCORBEERAICMIT-EGHNBRRORR
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HAR B g R 0 172 &

TR e —F
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get Human Dose 7 7 r —F O EHWNIZ B

J 5 ERE TORE

(I)-1

Target Human Dose 7 7' 1 — F (T xf 3
% PR iR

Target Human Dose 7 7' 12 — FIZ BT 2 & 8 O 1F # & 5 (U E Kk OV L |
HREERD D ENVETH S, £7-, Target Human dose 7 7' 1 — F D [H
B e Ll ~DIEHIZ O WT, % bk LIl AR NETH 5,

(-2 |[HEWZEZMEI MULEOI A= | SHEPHRFEMEZT IR, ZL<0EREZEE X7 M 1T RO A —F
DR E DEREDHEZENLEATHD, TOEDITIEH, F¥—ARELF Ik D8

HE O RID & DB K %Y EORIEFITM A, BERYFIZEIT D HE W
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(2) Target Human Dose 7 7 & — F O £ #if H) 3 &8

(2)-1 | KA O A e 2L D H e % E ' AL RRT—2OXE, V—-—F7 70X, EHEREMOBEICEKIT 55 F. in
vitro X NS 7 7' r — FE I E T 5 A FEME R (WHO, 2014)
BEWDONANY — X 77XV —va v HEAA MLy —~ORBEIT
KHEITHBIT D ARfEEMEOF M (WHO, 2014)

(2)-2 | RHfe £ E 22 2 Kk AEEEOERLIBEBILE L TUTOIL BRI LXLETH S (WHO,

2014),

» #% 0 NOAEL 7> 5 BMDL @ A~ fifg &% £ 2« 72 s BR A 12 %F 4~ 2 # 1 NOAEL
& BMDL o6 2o& (2 BWM CodEEM = FARAL
Mvs#EfH T RARA L B)

> — M7 BMD O RREEM - Mix 2RBRE I T 5 BMD O Kk E M

(BMDU/BMDL) DX H > &
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> W A NOAEL 7 5 BMDL O A fifg 2 1« Ak 2 72 BUBRFE IC %F 9- %5 NOAEL &
BMDL O ft

> WMANICBTLIHEMED RfEEMN : BB OW A BMD ko X6 o &

> KRERBROAFHIEN  KBRE O BMD ko iE b >& EAEHEN vs A
PE)

> FANZEORMEEME  F#E T2 b5 — & X — 204k &K O E KK o F
LOXDLFWEROIXL DX

(3) Target Human Dose 7 72 —F O ¥ R I B} 2 R E

(3)-1 | Target Human Dose 7 72— F DOEE | » XV ZOFr—2Z2A %7 1+ O %Efi (WHO, 2014)
Peom Elc X 286 E /. EE 5 | > Hx2BEAEzZHVZEM-AK (WHO, 2014)
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