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Risk Characterization for single chemical

Direct comparison between TDI (ADI or VSD) and Daily Intake

Whether is “TDI” > “Total daily Intake” (or Estimated Intake), or not?

For guidance value derivation (health based standards for foods,
drinking water or air), the below equation is usually accepted.

TDI X (average body weight) X (allocation factor®)
total daily intake of vehicle

Standard =

*: the ratio of contribution via the targeted vehicle among all exposure scenarios



Current risk assessment system

Regulation for chemicals used for food Containers,
Packaging and Apparatus
No international standards like Codex
The regulation of USA or EU is used as standard.

USA and EU have some kinds of positive lists
—which include wide range of chemicals categories

Japan have negative list
—only limited chemicals are regulated

Guidelines
FDA and EFSA have the safety assessment guideline of
food-contact materials prior to the application.

Japan have officially no comprehensive guideline,

although industry associations independently introduced the self- 2
regulated guidelines.




Problem of the risk assessment for plastics

What is targets chemicals?
Plastics as high molecular weight polymer could not be
absorbed into the body. — no health concern.

Foods may be contaminated with eluted chemical from
plastics

— Plastics might contain additives, by—products, catalysts,
monomer, impurities, degradation products, etc.

How to assess safety for many kinds of chemicals,
which are included in even a kind of polymer?

It is not realistic to assess fully the potential risks of all
chemicals. Also almost toxicological information are limited.

— The toxicity testing schemas depending on migration
levels are required



Summary table of minimum required toxicity tests

levels of migrant |

(intake estimate at 3 kg off
total diet in case of FDA)

U.S. FDA

TOR by FDA

EFSA

=<0.5 ppb
(1.5 ug/day)

No safety studies are recommended ;

evaluation of structural similarity to
known toxicants

0.5 ~ 50 ppb
(1.5 ~ 150 ug/day)

2 genotoxicity studies in vitro:

i ) a test for gene mutations in
bacteria and

ii ) an in vitro test with cytogenetic
evaluation of chromosomal damage
using mammalian cells or an in vitro
mouse lymphoma tk* assay

- 3 genotoxicity studies in vitro:

i) A test for induction of gene
mutations in bacteria

ii) A test for induction of gene
mutations in mammalian cells in
vitro (preferably the mouse
lymphoma (ML) to assay)

iii) A test for induction of
chromosomal aberrations in
mammalian cells in vitro

50 ppb ~ 1 ppm
(150 ~ 3000 ug/day)

Above 2 tests+an in vivo test for
chromosomal damage using rodent
hematopoietic cells

-2 subchronic oral toxicity tests (a
rodent and a non-rodent species).

>1ppm
~5 ppm

>5ppm

food additive petition should be
submitted

- Above 3 mutagenicity tests
- A 90-day oral toxicity study

- Data to demonstrate the absence of
potential for accumulation in man

- Above tests

- Studies on absorption, distribution,
metabolism and excretion

- Studies on reproduction in one
species, and developmental toxicity,
normally in two species

- Studies on long-term
toxicity/carcinogenicity, normaIIy in
two species




Derivation of Threshold of Toxicological Concern: TTC

The first TTC of the TOR (Threshold of Regulation) in the U.S.FDA was
developed by using the calculate VSD (Virtual Safety Dose) from TD,, in the
Carcinogenic Potency Database (CPDB)
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The value of the VSD linearly extrapolated from TDS50 is more conservative than
the value of the VSD calculated with the LMS (linearized multistage) model. °
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¢ 1.5 pg/day
0.15 ug/day
(0.0025ug /kg/day) Log qgDose
Percentage of presumed carcinogenic compounds
Threshold value 100% 50% 20% 10% 100% 50% 20% 10%
U g/day 1076 risk 1079 risk
0.15 86 93 97 99 96 98 99 99
0.3 80 90 96 98 94 97 99 99
0.6 74 87 95 97 91 96 98 99
1.5 63 82 93 96 86 96 97 99
3 55 17 91 95 80 90 96 98
6 46 713 89 95 714 87 95 91

Modified from Munro(1990)
1.5ug/person/day =0.025ug/kg=bw/day =0.5 ppb



No of chemicals

Verification of the TOR (0.5ppb) by using the IRIS
(Integrated Risk Information System) database of EPA

Distribution of the VSD (Virtual Safety Dose of 10-° risk

calculated by EPA)for 75 chemicals with unit risk
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Vv 1,2-Diphenylhydrazine
Bromate
2,4-/2,6-Dinitrotoluene mixture
VSD(u g/kg bw) at 1076 8

Acrylonitrile

3,3'-Dichlorobenzidine



Summary table of minimum required toxicity tests

levels of migrant
(intake estimate at 3 kg of
total diet in case of FDA)

U.S. FDA

EFSA

=0.5 ppb
(1.5 ug/day)

No safety studies are recommended ;

evaluation of structural similarity to
known toxicants

0.5 ~ 50 ppb
(1.5 ~ 150 ug/day)

2 genotoxicity studies in V|tro
i ) a test for gen in

- 3 genotoxicity studies in vitro:
i) A test for induction of gene
mutations in bacteria

ii) A test for induction of gene
mutations in mammalian cells in
the mouse

bacteria and
ii ) an in vitro tes

using mammali

mouse lymphgfia tk* assay

Threshold of non-carcinogenic
evaluation of ch JEOXIGIJEy concern

assay)

ion of
rrations in
n vitro

50 ppb ~ 1 ppm
(150 ~ 3000 ug/day)

Above 2 tests+an in vwo test for

- Above 3 mutagenicity tests

chromosomal damag
hematopoietic cells

rodent and a

>1ppm
~5 ppm

>5 ppm

food additive petition (eX-

: Threshold of others than carcinogenic
'zsubc"m“'cl‘% and generic toxicities h
reproductive and developmental)

of

submitted

- Above tests

- Studies on absorption, distribution,
metabolism and excretion

- Studies on reproduction in one
species, and developmental toxicity,
normally in two species

- Studies on long-term
toxicity/carcinogenicity, normally in
two species
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TTC Shema

Non-essential metals, metal containing compounds
polyhalogenated-dibenzodioxins, -dibenzofurans, -

biphenyls?
Structural alert§ (?f potential > Aﬂajtoxm-hke, Azoxy-, Compounds—specific RA
genotoxicity? N-nitroso-compounds?
Intake > 1.5 ug/day? \ Intake > 0.15 ug/day?
Would not to be Negligible risk
A safety concern gle T Genotoxic carcinogens
| Non-genotoxic carcinogens
v Ty —— Cramer structural , Cramer structural
l class II1 ? class IT ?

Intake > 18 ug/day? Intake > 90 ug/day? Intake > 540 ug/day? Intake > 1800 ug/day?

Would not to be Compounds—specific RA
A safety concern (from Kroes et al. 2000, 2004)
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Threshold dose

Minimum required (Mg/kg bw/ (ug/human/ Proposal Cf. U.S.FDA
toxicity information day) day) (Mg/human/day) | (pg/human/day)
Structure Alerts =0.025 - =1.5 =1.5 =1.5
Genotoxicity tests 0.025~1.5 => 1.5~90 = 1.5~100 1.5~150
Sub-chronic study 1.5~3 - 90~1800 = 100~2000 150~3000
Full toxicty study >3 i >1800 >2000 >3000

TTC Schema yes
== N0
Non-essential metals, metal containing compounds,
polyhalogenated-dibenzodioxins, -dibenzofurans, -
bi[ghgnyls? \
—7 -
Structural alerts of potential s Aflatoin-like, Azoxy-, >

Compoundg—specific RA

/

genotoxicity?

Intake > 1.5 ug/day? \

Would not to be
A safety concern

N-nitroso-compounds?

Intake > 0.15 ug/day?

Negligible risk . .
sle 1Gengtoxic carcinogens

S il JNon-genotoxic carcinogens

classII ?

Oroanophosphates ? Cramer structural
ganophosp ] —>

l clasjs III?

Intake > 18 ug/day? Intake > 90 ug/day?

—_—

Intake > 540 ug/day? Intake > 1800 ug/day?

Would not to be
A safety concern

Compounds—specific RA

(from Kroes et al. 2000, 2004)



Threshold dose

Minimum required (. 9/kg bw/ ( » g/human/ Proposal Cf. U.S.FDA
toxicity information day) day) (x g/human/day) | (, g/human/day)
Structure Alerts <0.025 — <1.5 = <1.5 <1.5
Genotoxicity tests 0.025~1.5 — 1.5~90 = 1.5~100 1.5~150
Sub-chronic study 1.5~30 — 90~1800 = 100~2000 150~3000
Full toxicty study >30 — >1800 o >2000 >3000

/
/
divided by 2 kg of total food comsumption
/
-/
Estimated Exposure level (ppb)

y
Minimum toxicity Proposal Proposal cf. U.S.FDA cf. EFSA
information
Structure Alerts (TOR) <0.75 - <0.5 <0.5
Genotoxicity tests 0.75~45 o 0.5~50 0.5~50 <50
Sub-chronic study 45~-900 o= 50~1000 50~1000 50~5000
Full toxicty study >900 >1000 >1000 (>5000)

)

round figure




Table 7. IRIS RfD (Reference dose) of chemicals which

are more below than TTC of 90 ug/day (examples)

. . RfD
Chemicals Endopoints (ug/kg/day)
Tetraethyl lead Rat: Histopathology of liver and thymus 0.0001
Ethyl p-nitrophenyl-phenylphosphorothioate |Hen, delayed neurotoxicity (ataxia) 0.01
Heptachlor epoxide Dog, Increased liver weight 0.013
Aroclor 1254 Monkey,distorted growth of finger and toe nails; 0.02
Sodium fluoroacetate ;a;cl:eiecreased testis weight and altered spermatogenesisin 0.02
White phosphorus Rat: Parturition mortality; forelimb hair loss 0.02
Aldrin Rat, increased liver weight 0.03
Merphos Hen, Ataxia, delayed neurotoxicity and weight loss 0.03
Merphos oxide Hen, Ataxia, delayed neurotoxicity and weight loss 0.03
Demeton Rat,ChE inhibition, optic nerve degeneration 0.04
Disulfoton Ra: ChE inhibition, optic nerve degeneration 0.04
Haloxyfop-methyl Rat, Reduced fertility in the F1/F2b generation 0.05
Methamidophos Dog, ChE Inhibition 0.05
Dieldrin Rat: Liver lesions 0.05
Aroclor1016 Monkey, Reduced birth weights. 0.07
Phenylmercuric acetate Rat: Renal damage 0.08
Thallium carbonate(or chloride, sulfate) Rat:Increased levels of SGOT and LDH 0.08
Toluene Rat: Increased kidney weight 0.08
Thallium acetate (or nitrate) Rat:Increased levels of SGOT and LDH 0.09
Bidrin Rat, Decreased pup survival 0.1
Ethylene thiourea Rat, Increased incidence of thyroid hyperplasia 0.1
Methacrylonitrile Dog, Increased SGOT and SGPT levels 0.1
Methylmercury Human, Developmental neuropsychological impairment 0.1
m-Dinitrobenzene Rat: Increased splenic weight 0.1
Acrylamide Rat, Nerve damage. 0.2
Mirex Rat, Liver cytomegaly, thyroid cystic follicles 0.2
Dimethoate Rat: brain ChE inhibition 0.2
Fenamiphos Dog, ChE inhibition 0.25
Methyl parathion Rat, RBC ChE inhibition; 0.25
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NAME Ames | Chrom | Lymph | VIVO |other invitrd
Acrylic acid, 2—ethylhexyl ester —
Caprolactone — — —
alpha—Methylstyrene — — —
1,3,5-Tris(4-benzoylphenyl) benzene — — —
3—-Aminopropyltriethoxysilane — — — —
1,2-Bis(triethoxysilyl)ethane — — —
1-Isocyanato—3-isocyanatomethyl-3,5,5—-trimethylcyclohexane _ _ _
homopolymer, methyl ethyl ketone oxime—blocked
2,4-Bis(2,4-dimethylphenyl)-6—(2—hydroxy—4-n—octyloxypheny)- _ _
1,3,9—triazine
Tricyclodecane dimethanol-bis—(hexahydrophthalate) — + — — (+/-)
N,N'—Bis[4—(ethoxycarbon¥I);?henyl]—1 4,5,8- _ N _ — (+/-)
naphthalenetetracarboxydiimide
N-Methylolmethacrylamide — + — —
1,3,5—tris(2,2—dimethylpropanamido)benzene — — — —
+

— — | (bDTC| ~—
Mono—n—dodecyltin tris(isooctyl mercaptoacetate) ThE%)
Vinyltriethoxysilane — + —
Poly(ethylene propylene)glycol tridecyl ether — — —
Silicon dioxide coating (SiOx) formed from the monomers _ _ o _ _

hexamethyldisiloxane and hexamethyldisilazane

15

Bis(2,6—diisopropylphenyl)carbodiimide




Summary table of minimum required toxicity tests

levels of migrant

(intake estimate at 3 Estimated
kg of total diet in b [H Fr Pl Exposure
case of FDA)
<0.5 ppb No safety studies are . 3 genotoxicity studies in No safety studies are
(=1.5 ug/day) recommended ; evaluation of vitro: recommended ; <1.5 ug/day
strL_lcturaI similarity to known i) A test for induction of gene evaluation C_>f o (0.5 ppb)
toxicants mutations in bacteria structural similarity to
.. . . known toxicants
if) A test for induction of gene | 5 ¢ 3 tets
0.5 ~ 50 ppb 2 genotoxicity studies in vitro: | mutations in mammalian i) Ames test >1.5
(1.5 ~ 150 i ) a test for gene mutations in | €€lls in vitro (preferably the ii) CA test in =~
ug/day) bacteria and ;n;;gsr; lymphoma (ML) to mammalian cells in lo?suogégggr
ii ) an in vitro test with _assay _ _ vitro
cytogenetic evaluation of i) A test for induction of iii) ML assay
chromosomal damage using chromosomal aberrations in || Apgve 3 tests
mammalian cells in vitro >100

mammalian cells or an in vitro
mouse lymphoma tk* assay

50 ppb ~ 1 ppm

Above 2 tests+an in vivo test

(150 ~ 3000 for chromosomal damage
ug/day) using rodent hematopoietic

cells
- 2 subchronic oral toxicity
tests (a rodent and a non-
rodent species).

>1ppm food additive petition should

~5 ppm be submitted
>5ppm

- Above 3 mutagenicity tests
- A 90-day oral toxicity study

- Data to demonstrate the
absence of potential for
accumulation in man

- Above tests

- Studies on absorption,
distribution, metabolism and
excretion

- Studies on reproduction in
one species, and
developmental toxicity,
normally in two species

- Studies on long-term
toxicity/carcinogenicity,
normally in two species

A 90-day oral toxicity
study

(except of
organophosphate)

Adequate toxicity
information for the
compound specific
risk assessment
(usually all toxicity
test for food additive
petition)

~

2000 ug/day
(1 ppm)

>2000 ug/day
(1 ppm)




Estimation of Exposure

1. Identification of targeted chemicals

monomer, additives
eluted chemicals :identifying the chemicals from the

analysis of the elution tests solution by GC, GC/MS, LC,
LC/MS

2. Measuring eluted chemicals
Measuring the concentration of monomer, additives or

eluted chemicals at the elution tests. The standardized
test conditions (food stimulants, temperature, elution
time etc.,) should be used.

3. Assumption of daily intake
Calculating by multiplying the eluted concentration and
the daily food intake together. .



Elution test

The test is conducted under the specified temperature
and incubation time with the adequate food simulant.

It Is important to conduct the test under the modeled
test condition on the actual condition.

1. Food simulants

Four kind of simulants are selected for assessing the
corresponding kind of food catogory. Use of simulants
Is easy to handle and is helpful for high sensitivity.

2. Test conditions

The temperature and incubation time should be same
as or more intense than the actual situation.



Food Simulants

Food
type USA E U Proposal
95 (50)% olive oil, edible oil, olive oil,
Fatty foods ethanol, 95% ethanol, heptane,
edible oil etc. isooctane 95% ethanol,
isooctane
Alcohol
(Low) 10% ethanol 10% ethanol, 10% ethanol
50% or real conc.| real conc. real conc. ethanol
Alcohol ethanol ethanol
(high)
Aqueous foods | 10% ethanol 10% Ethanol,
pH>5 (water) water (water)

Acidic foods
pH<5

10% ethanol,
(3% acetic acid)

3% acetic acid

10% Ethanol,
(4% acetic acid)
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Testing Conditions

Use temp. USA EU Proposal
150- °C 121°C2h+ 175°C* real temp.
40°C10(30)d
130-150°C 150°C*
121-130°C 130°C* 121°C*
100-121°C 121°c* (110°c-130°C)
95°C*
100°C 100°C2h+ 100°C (70°C-110°C)
40°C10(30)d or
70-100°C 100°C30m+ reflax
40°C10(30)d
40-70°C 66°C30m+ 70°C* 60°C*
40°C10(30)d
20-40°C 40°C 40°C* 40°C*
5_2000 1'10(30)d 2000* 2000*
-5°C 40°C5d 5°C*

* :Testing time would be selected from 5, 30m 1, 2, 4, 24h and 10d according to

real conditions. ( ):Additionfor long storage sample

20




Calculation of Estimated exposure

EU : Estimated exposure=Max. level of migrant x food
consumption contacted with articles (1 kg)
Calculation is simple, but it would be toward to
overestimate.

USA : Estimated exposure=X(each migrant level x food-
type distribution f)x consumption f x food consumption
(3 kg)
Consumption f :the fraction of the diet expected to
cantact specific packaging material, minimum 0.05
Food-type distribution f :the fraction of the aqueous,
acidic, alcoholic and fatty food in daily food
These factors should be settled by the market research,
but more closed estimate would be obtained.



Proposal method : based on the US method and it was modified

Estimated exposure

=3 (each migrant level x food-type distribution f)
X usage contact f xfood consumption(2 kg))

Food Consumption and Factors
Food Consumption: 2.0 kg
(average/person/day from Japanese national survey in 2003)
Food-type distribution f.
aqueous foods: 0.65, acidic foods: 0.1,
alcoholic foods: 0.05, fatty foods: 0.2

They are calculated from the above survey data for the common
factor of general polymers.

Usage Contact factor f:

the consumption factor + contact frequency with articles
except final package

Most of foods were contact with several articles before intake.

ex. packages for materials, equipments in food plant, glob,
cooking ware, table ware, wrapping film




Consumption & Usage Contact Factor

Material USA JOSPA Our Proposal Usages other than
CF CF calculated | Usage package
CE contact f

Polyethylene 0.31 0.27 0.295 0.35 Bag, wrap film, glob
Polypropylene 0.04 0.13 0.084 0.10 Cooking & table ware
Polystyrene 0.1 0.06 0.054 0.07 Cup, plate
PET 0.16 0.14 0.088 0.10
Polyamide 0.05" 0.03 0.003 0.05"
Polyvinyl chloride 0.1 0.02 0.023 0.05 Stretch film, glob
Polyvinylidene chloride 0.05" 0.01" 0.002 0.05" Wrap film
EVOH 0.05% 0.01% <0.001 0.05*
Polyvinyl alcohol 0.05" 0.01" <0.001 0.05*
Glass 0.1 0.07 0.048 -
Metal 0.2 0.16 0.117 -
Paper & board 0.3 0.12 0.286 -

CF: consumption factor, JOSPA CF is calculated on all polymer amounts in
packages and modified one is calculated on surface material.

*: consumption is low, then minimum is put in.




BEEEIMEDOEZZT

DX RELGHIEEZMEIE. SRBIBICEAINSGE/Y—. 5
B, iR, REBFIGER)T—RERICERASNIEFE., EI2H
FE1000LL FOA )T —, HFMAl. FHNETHS THHTHS
R)T—O—RICHFEI000ZBASHF)Iv— [T ERBIEISE
HLUIZLL ENBIEEDNBERMUNENIZSLID T, [RRAIELTHZEREZ
L7&LY, (polymer itself and chemicals with more than MW 1000 are
out of scope)

AFHIEIS. BMEEMLTHERASNSESRBIED>EHRMELGE
BT AT 2 ICTHFEELGVMEEISERASNSLDTHY ., BAE
W EAMICHEGTREBROEET 252 RTEDTHLH, CDEE
MEIShhbhod ., HEZIEEVEICEN LU LOEET —INEET
BIEEICIE. AFTELZTRTOEMT—A2HVWTEMZEITD,
(The guidance is applicable for chemicals with no or very limited

toxicity data.)

LEZABBIEEIXIEEMEIZOWNT., ER#EECEE T =X

D FHIE#RIZHE W TI TIZUR V@A TTHNTLSIGEEIZIE, [’
AlEL TN DFFIE#ERZESE LT D, (If the targeted chemicals
are well assessed by the international or national organization, such
assessments should be prioritized than this guidance)



BEETFMEESE
Tl R E: Targeted chemicals
BhnEREETMmMORRELTLIDIE, FEHERRERBIEICEES
NEHAEEENHHE/ v —., BiE. ik, REBFFDEERHMH.
Bl R (A FEI1000LL T DA IR—1EE) . EEFMA, =D ith
DARFHMDS5 ., BHAERICHVVTHRESN-YMETHD, BHE
FLUTOMEEIREHFMONFRELEGE BL, FEEH5E/X—R
CELFHMAIEEHHER CTHEHERUT CTHoTHEHID R EL
LHEDECEEEAEREERT 5, (ingredients, detected byproducts
with less than MW 1000. Chemicals with concentration under the
detection limit are not targeted. But primary monomers are targeted
independently from detection limit)
DOBEHEEN0S u g/keLl FTDIZBE :less than 0.5 ppb
MEPED., TITRFUERPE T, 7Y FVELU=MAY
IEEYTEWMES T, BUHAIWIH B EICETHERIREDIE
B.IE=HEEMICBEHDORENAETI—MNBOHLNLELMES (.
HSEHAEBRDEREZNHELLLLY, (no toxicity test without structural
toxicity alerts, exceptions are afratoxin like, azoxy— and notroso— =
compounds)

.\'I ]




@ BEDREEMNSUe/ke ~50 1 g/ke®IEES: 0.5 ppb — 50 ppb

21D in vitroBIEEERBROGERNEEDSZ S IRBFREH
50 U g/kgFE THBTSADEBZZAbND, VI ND—AHBBIEDISE X,
@ Ain vivo DR EERRBOEHERD . RAMLEEEMEDE
ENREDIZE L0 U g/kgF THB TS HEFAbND, =L, S5k
MEBEA, A IRFS—EREERT MEEEDOHI AR RIS
BHANE. B FHFROFM DT AN THEEBRICIE,
RN EF R TEAEBZMA-0BRBEOSHEHAEREERL.
Bonl-TDILHE—BENEZEBRLTEZEHZ BT %, (Both
negative results in two /n vitro genotoxicity tests should be confirmed.
In case of one positive result, appropriate /n vivo tests should be
conducted. Exceptions are organophosphates, halogenated organic
compounds, and the 90—days repeated toxicity test is required)

Q@ BEHREM 50 g/kg ~1000 1 g/kgD I35 E: 50 ppb — 1 ppm

BZEMHERFENZHEHDIGFE. I0BBREOSHHEBREZLEITRD
SN 1=TDI L#EE— RIEMEZLLBRL TLEMZHIEY 5, TDIFER
RIIZ[ENOAELMD 100053 MD 1&F 0%, /oM AHIFIICKY BEU LT HE
REHHOVEMHIERRERD, XSMEDEEN D, AT E
PHERESHEZENRONIGSIE. EMOEBERESHHRSE
ZE K9 B, (Comparison between 1/1000 of NOAEL and estimated
intake. Case by case approach should be applied depending 26
on toxicity profiles)




@ BEHREMD1000 1 g/kgbl EDIZE: more than 1 ppm

EAXWIZIT. FROBRAMPIEETERSNSGETOEMNE
HERNERIN, ThoFHEICTDINEESN S, TDITEERM
[ZIENOAELD 100532 D1&£T %, /o -TDILHE—HIEREZE
LB L TR EUT YT 5, =1L, BEEEHEARHEIIEET,
MOIHAGFBRCEERESHHEBRTHONI-TDINHEE—BIE
MELYKREVMEES T, M OEREBEENTRSNEZMESE, &
FTLHEEESEREBEOERETDLELLLLY, (All toxicity test for
food additive petition should be conducted)

B RIEMERS (FHEY)): genotoxic impurity

ERYT—DELBE/7—XITHNFZRETH-0HDER
BENRREEMET-EL. A= I —4REEMEITKROTH-
TH., BEZE G (ER)T—, FmAF) KREEEZRSEITNIE,
L RMHOEERLE(VSD) LHTE—AEMEZEELE
FARIED ARUFIT—IF—X(BMDL10Z) Dt E—HIERMEIC
X9 BEEE(MOE)ZROBZLIZEYFDREHZHIMT S,

(VSD or BMD approach could be considered.) 7




Discussion

e We think that our proposed toxicity testing
schema based on the TTC concept would be
same (or similar) as other authorities Also, use
of the modified Usage Contact Factor, based on
the Japanese trade surveys, may contribute to
develop more scientifically transparent
guidance.

e In addition to the development of genotoxicity
QSAR system for helping TOR decision, more
precise research on developing structural alerts
or categorization, especially for repeated-dose
or developmental toxicity substances with lower
ADI than the corresponding TTC would be
required in future.
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Combination approach with three QSAR
models for mutagenesity prediction

Combination 2 of in silico outcomes

4+ --- Total senSitiVity
= 86.7 %
g o
o+ 1 2 15 Specificity
(V) o
s w o 94.9 %

| MCase DEREK | AWorks | 18 96 114 Concordance
v v

93.9 %
[;2: +ve] [ =2: -ve ]

Applicability: 55.3% (114/206)

‘- [ Negative ]
Y
Combination 1 of in silico outcomes [ Positive ]
In silico
Sensitivity v Y Y
L o (MCase | DEREK (AWorks ]
(7))
2+ 19 7 26
o * Specificity v v
. 23 147 170 86.5 % L=3: +ve} [ =3: -ve J
<
Concordance v v
42 154 196 ” :
84.7 % [ Positive ] [ Negative ]
Applicability: 95.1% (196/206) [ Gray
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