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演示者
演示文稿备注
报告分为4个部分，首先我们来讨论一下农药毒理学数据的重要性，然后我们再紧跟最新趋势，着眼于当前农药毒理学评估的一些新发展，接下来我们则会重点探讨农药毒理学数据难点与登记策略，最后是总结与展望
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演示者
演示文稿备注
工艺匹配 避免相关杂质产生
优化 合成成本降低
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ms of Chemical Carcinogenicity and Mutagenicity: A Review
ications for Predictive Toxicology

Bénigni* and Cecilia Bossa

Allylating, indivect acting agents

SA_L% socyumae and isothiccymmtegrougs D55 MIPRSIC Nomuiro group SA 24 @ Eumnm aliphatic alkoxy group
. GETSiEE Nt T’k W’V
> EFEEMNTS , HERTa 8RR N R P 2L S R

HO
:CH;
— ¥

R SA_30: s
SA_6 Propaolactones or propaosultones : : o
Q, INA-3 f i
arg Aminoaryl DN A-adducts forming, indirect acting agents
of
a

> FIRTBARZRA TR REES RdaR S
EEXNTERERRANITAERR

> DA RSN

> BRSRUEL T Z

- REMENSEFE=IOH
> PR IR E R LI 4

SA_8: Aliphaiic halogens
R

SA_7 Eposi airidi

[

| SA_28 primary aromatic amene, hydroxy | amine and
5 f‘_\ R Br.CL1] its derived esters

or
N o4
SA_27: Nitro-aromatic e —h(
trite A

SA_10: e, [ unsaturated carbonyls

Ry \o'
[+
i " LS

SA_12: Qui SA_28bis; Aromatic mono- and dialkylamine SA_28ter; aromatic N-acy] amine
8 R, L i
SA_I1: Simple aldehyde g
o o L
J\ )
. L
SA 29 Aromalic diaro
of
N=—N
1 b
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Paracelsus EXFIEESHEY
SHEFZL . impurities, GTISBE =
TR Z % =

From the Wikimedia Commons

Linear
(non-threshold)

=ESE

Threshold

b W TP W s
W

No effect level

Cancer risk ——>

NOEL

No Observable Effect Level

Dose —mm8—>

1= & =5 £ 3= (Genoto

carcinogenicity via the in

carcino
lon O

: chemicals that exert

ns. Owing to their DNA
interaction propertles there | e no safe exposure threshold
or dose 2=l reshold). Genotoxic carcinogens
are regulated under the assumption that they pose a cancer risk for
humans, even at very low doses.



https://en.wikipedia.org/wiki/File:Paracelsus.jpg
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* in silico: (Q)SAR, read-across, etc.
- in vitro HAEMIE3E3Eiz{18: OECD TG 47
«in vitro IBZLENYDMEEEESEIE: OECD T
* in vitro IFZLEYIHAES B R(
* in vivo EF{FHEE: OEC 474,
*in vivo EFHEFEYMA: QEECD TG 483,
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b) BBifAFRERNZLMH : (QSARERIZEHA?
* (Q)SAR = (Quantitative) Structure-Activity Relationship
O [RE : BIREEV D FEIESENENE/SHE

developmental and reproductive toxicity)

O BRI BllEatamEaEURY
HWEYHEES B ERBY B FEIEK
* 1B (QSARRELRIE T RETSRIETTN

Fill data gaps when empirical @diden

(Q)SAR f(?;\,/_\"

¢ J

nFEH
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b) EBIEZEEAIR S : (Q)SAREEYTRIZEINRFE 2

* Model learns from the results of actual laboratory testi

[ Use a computer to examine “pieces” of chemic
(or called toxicophores ( &{#¥5% ) ) to finddlie
associated with activity [ANF_EHFEEER

Structural alert
[1 Can also identify attributes that g

Mitigating Feature Mitigating F

Ashby's poly-carcinogen
A modified format from
This example is from Dr. Kruhlak, 2021, US FDA Structural Alert 0000 Worth, et al., 2011
(11



https://www.youtube.com/watch?v=K3XHMrF4cHM&ab_channel=U.S.FoodandDrugAdministration
http://dx.doi.org/10.2788/6234

RV HI SR E:

- #FitEFiEBStatistical-based models (or called mathemati odels)

[1 e.g., partial least squares regression analysis (P tor machines

(SVM), neural networks (ANN/SNN/DNN).
O FZfmtt , REBRS
ORI
O TEHLEER (e.g. Ames positive) or B
« BRIAFNEEExpert rule-
L1 Human expert (e.g., tox|
O FELKRRE | REE
O SARREME , aIR A ERT
O BRI AEEMER (9. Ames positive)

HRAYEAFHAE

REACH24H
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ICH M7 (Pharmaceuticals)
"...the use of expert knowledge in order to provide additional suppo
conflicting or inconclusive prediction and provide a rationale t

o S EMN D FEEF HIIE S ERH
ITRBI SRR

- WNEROIEERNE | eI RERYSIE(E
HUE (80 , —Z%RPBZ(primary aromati
amines )RR 9B ER]

(nitrenium species)]

‘\'I'

ce on relevance of any positive, negative,
onclusion”

ating Features

r—-H—==-m=-=-=-== 1
| Expert Review:

:Negative Ames

« THEIZREFRIS RIS  Mutagenicity
DTS RS R E NHy | Prediction

- o e e o e e e o= =)

RE SR

© ERER MY RETE RS SR
{EREREABILMC SYIRIEEE BV 7e o1 F
EFRIZGFEEIATMIE B SR EEER]

Structural Alert
This example is from Dr. Kruhlak, 2021, US FDA


https://www.youtube.com/watch?v=K3XHMrF4cHM&ab_channel=U.S.FoodandDrugAdministration
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Circumstances

Impurities are rat/human metabolites (fi§#44) produced in significant
levels (10%)

REACH24H
™ I KR ®l 1
QY

g)Syan)

How to establish
=ceptable upper limit concentration

aL

o REALY

could be considered to been assessed in toxicity studies
597/2003 APVMA, ICH Q3A)

Impurities are structurally similar to a.i. (B%Bk$3)/ metabolite (X840
relevant impurities (J55%¥[&)/ other structural analogues (Z5t325(L14
with available data

(Q)SAR, read
Exposure Limits
control str

ierature search and expert review to derivate Health-Based
B s) for conducting risk assessment of impurities OR use same
egies fOr impurities and their similar compounds.

1

Impurities belong to chemical classes of well-known toxico
(EEEEMEY), such as nitrosamines, dioxins, etc.

Impurities have been classified for adverse toxic

intermediates FREN{Z)

e ma@mum concentration should be considered on a case-by-case
agfording to present knowledge (e.g.,, WHO TEFs for dioxins, below 1

dtal N-nitrosamines.).

mg/kKg fo

ThE'generic concentration limits (0.1% or 1%) applicable for these impurities
.g., GHS classification concentration limit)

Derivate Health-Based Exposure Limits (HBELS)

Certain solvents (j&#l e.g., dichloromethane,

Derivate permitted daily exposures (PDEs) in accordance with pharmaceuticals
guidelines (e.g., ICH Q3C) for conducting risk assessment of these solvents.

Positive predictive values of impurities from (Q)SAR re

EREIER)

*  The generic concentration limits (0.1% or 1%) applicable for impurities which
could be classified for adverse toxicological properties (e.g., GHS classification
concentration limit)

* Calculate the suitable TTC values for conducting risk assessment of impurities.
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b) BBifZRBNZRE : AEESIERRRETE

How to identify DNA-reactive mutagens/carcinogens:
Experimental values, (Q)SAR, and/or read-across

Classification TTC values TTC v
in pg/person/day na/kg bw
0.15

Organophosphates and carbamates 18

Potential DNA-reactive mutagens/carcinogens

Q)

Cramer Class III

90
Cramer Class II 540,

Cramer Class I 1! "

NBQW‘E [ max(AOEL/ADI/ARfD) Body Weight & ‘

‘ _ Exposure

7 ! e ¥s g

max(Ref. value)x BWxCd
Hazard L
Identification Ch- «zation

\ Threshold (TTC, Al or PDE)

1

Hazard

sk unacceptable

Hazard < Exposure

Hazard
Assessment

_—

‘ TTC value m Al/PDE

EU - SANCO/10597/2003

REACH24H
fl/b‘ If ER & I%

WRE

h applicable? |

)CH<P

NO

— — — oy

Requires a non-TTC approach
-1
Mo n-genotoxic considerations

NO - go to Step 4

Are there structural alerts or chemical-specific genotoxicity
g, such as Ames test results, that indicate the chemical has the |
ria\ 0 be a DMNA-reactive mutagenic and/or carcinogenic

‘s, based on the weight of evidence?

|

3. Does estimated intake exceed TTC value of 0.0025 pg/kg bw/
day?

These stepscan be taken concurrently or
in reverse order, depending on the need

‘4. Is the compound an organophosphate or carbamate?

No l YES l

‘E. Is the compound in Cramer Class Ill ? ‘

5. Does estimated intake exceed TTC value of 0.3 ‘
bw per day?
NO YES
NO l YES
_' - — ' — =
8. Is the compound in Cramer 7. Does estimated intake
ClassI1? exceed TTC value of 1.5 pg/ I Low probability of
kg bw per day? adverse health effects
I |
NO YES YES
k. r — o — — — s I
10. Does estimated 9. Does estimated
Requires a non-TTC approach
intake exceed 30 pg/kg intake exceed 9 ug/kg l_ — eq_ — — _pp_ —t—
bw per day? bw per day?
l YES
— e Ve ——
cqliresa non-TTC approach' NO
Saararsre

Low probability of adverse health effects

” The TTC Decision Tree (EFSA, 2019)



RV HI SR E:

c) LECHLE N ESR

342013

Oficial Journal of the European Union L 9301

EMER: LRKER /941
HiREEHE SEITE(EU No 283/2013)

i

(Non-kgislative acts)

REGULATIONS

COMMISSION REGULATION (EU) No 283(2013
of 1 March 2013

setting out the data i for active sub

dance with Regulation (EC) No

in
11072009 of the Elltopaln Parliament and of the Council concerning the pbmg of plant
protection products on the market

{Text with EEA relevance)

THE EUROPEAN COMMISSION,

Having regard to the Treaty on the Functioning of the Furopean
Union,

Having regard 1o Regulation (EC) No 1107/2009 of the
European Pasliament and of the Council of 21 October 2009
concerning the placing of plant protection products on the
market and repealing Council Directives 79117[EEC and
91[414/EEC ('}, and in panticular Anicle 78{INb) thereo,

‘Whereas:

(1) In accordance with Anicle 8{4) of Regulation (EC) No
11072009, Commission Regulation (FU) No 544/2011
of 10 June 2011 implementing Regulation (EC} No
1107/200% of the Euwropean Padiament and of the
Council as regards the data requirements for active
substances 7] was adopted. It contains the requirements
for the dossiers 10 be submitted for the approval of active
substances, as set out in Annex Il to Council Directive
91/414[EEC of 15 July 1991 concerning the placing of
plant protection products on the market (%),

5

(1]

A reasonable period should be allowed to elapse before
the modified data requirements be applicable in
order 10 permit applicants 1o
meet those requirensents.

In order to permit M the interested
parties 1o prepare the the new require-
ments, it is appropriat n transitional measures
concerning  data syl applications  for the
approval, renewal o or amendment 10 the
conditions of appro substances and data
submitted for applic: thorisation, renewal of
authorisation and an the authorisation of
plant protection prod

These transitional measu
Article 80 of Regulation (F

The measures provided for in this
accordance with  the  opinion  of
Commintee on the Food Chain and Animal
neither the European Parliament nor the C 5
opposed them,

HAS ADOPTED THIS REGULATION:

REACH24H
W OER B O

J&RZ5(SANCO/10597/2003)

EUROPEAN COMMISSION

o
*"‘ "‘1 HEALTH AND CONSUMERS DIRECTORATE-GENERAL
e Safety of the Food Chain
Chemicals, contaminams, pesticides

SANCOM0597/2003 —rev. 10,1
13 July 2012

GUIDANCE DOCUMENT
ON THE ASSESSMENT OF THE EQUIVALENCE OF
TECHNICAL MATERIALS OF SUBSTANCES REGULATED
UNDER Regulation (EC) No 1107/2009

This ds has been wved as a working d. af the ission Scrvices, which
was elaborated in co-operation with the Member States. It does not intend to produce legally
binding cfl'u;ts and by its nature does not prejudice any measure taken by a Member State
within the imp ives under Regulation (EC) No 11072009, nor any case law
developed with regard 10 dns pmvu,n:n This document alse does not preclude the possibility
that the European Court of Justice may give one or another provision direct effect in Member

States.
Revision history
W1 What
Rev. 1001 of 13.07.2012 Update of Appendix | containing the flow chan and

time tahle on the procedure for the assessment of the
equivalence of new sources of technical matenals
according o Amicle 3% of Regulation (EC) No

L7200,




Ju

/’\4 o

 HOTERE: i

c) ILECIEAEZRAEMER: ZEFEE

EU - SANCO/10597/2003

Human health Toxicity “/deally, (Q)SARs whic
of this document would be validated at the
their applicability domain, and (in the ca
for their development along with the ass

mented especially in terms of
Onships) the statistical method used

Ecotoxicity (especially for impurity pres "4#In particular, the use of SAR or QSAR
approaches (s limited by the low odels for the whole spectrum of

ssment should follow the requirements
according to GD SA is no specific QSAR model required. Applicant
may have conducte ' ' '

OECD QSAR Toolbo

France, etc. For the Tier
GD SANCO/10597/2003, an®1n order to increase the sensitivity and specificity of the prediction,
two independent and reliable (Q)SAR models (statistic-based and knowledge-based models)
should be provided. B .
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an impurity to the toxic haz
concentration of a.i. and imp
impurity and TC/TK byglsing t

EFSA (European Food
for dietary risk assessm
https://doi.org/10.2903/

D5, ADI BMD, etc.) of the

on the establishment of the residue definition

AR models, where
ms such as

REACH24H
W OER B O


https://doi.org/10.2903/j.efsa.2016.4549

e RIS REACH24L

™ OB R OB
. — ] N S \ N rl/
c) Ffigilid A\ ERASENER: SEZEEZEICHRN

The genotoxic potential of the impurity should b
(computation) models. Two types of in silico
be used:

using in stlico
thodologies must

1. An expert rule-based model, and
2. A statistically based model

If any of the in silico analyses age positi

genotoxicity testing on the a

sary to conduct
di

However, if one impurity is th
toxicity of this impuri Id b
with the active ingr

ced in a significant level, the
en assessed in toxicity studies

t.

' Australian Government

] i
A
R -.-ss-i' Australian Pesticides and

Veterinary Medicines Authority



HE

=
-

.= ANVISA

A SRR
) LEHHEAERRZERER: SEFHEE

|

Three studies of structural-activity relationship ho ent by using three

specialist systems, or one study using three
An example for three specialist systems:
1. Derek Nexus
2. OECD QSAR Toolbox
3. VEGA HUB

For the active ingredient and
the supporting data m
in accordance with ¢
(e.g., mutagenicity,

In addition, it is em

be performed for A vailable, necessary to evaluate a technical material.

Agéncia Nacional de Vigilancia Sanitaria

REACH24H
W OER B O
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COMISION FEDERA PM! A PROTECCION
“ CONTRA RIESCOS SANITARIOS

SRR SRR > MO E R
O) IURBNERGEMER: SEEHS

e
@

The QSAR predicted results could be used forthe of worst-case-
possible contribution by an impurity to the a.l. in accordance

This calculations are based on known
toxicity (LDg,, ADI BMD, etc.) of the i
additivity model.

d impurity, and the
using the dose-

Rat LD, is one of toxicity d
can be taken from recognize es (e.g., ChemIDplus) or
predicted by QSAR m

Other endpoints s
provided if COFEP

further req


https://chem.nlm.nih.gov/chemidplus/
https://chem.nlm.nih.gov/chemidplus/
https://www.epa.gov/chemical-research/toxicity-estimation-software-tool-test
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Structural Alert: Hydroperoxide 13 & {5

in vivo genotoxicity:

Negative
R1 = H, C (alkyl), *C(R2)(R3)0 0 H
R2, R3 = any except N . .
heteroatoms or double bonds R O Mechanism of Action
(Derek)

(0] H . .
invitro r~ S0 in vivo
catalyzer

. .
Fe2+

Reactive Oxygen Species

tert-butyl hyd v (ROSs) v
Antioxidant System
v v

n-butyl hydrope

V DNA Damage X

hydrogen peroxide m
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1,3-dichloropropene
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2HI5Hh3 - S H BB TR IS AR
EFREREEE HE BT AR ERNEE |70y

aTE IR
- EHME ( Glyphosate ) = 950 g/kg

CSESSERARAAN, ERETEE

1RRSE! FHBABFREHIERFRE

Wi, SO RS- Tib &4t

T BEEYRBTHITEESHLGTUE
o], FRRERSRELF TEARTRLEER

JAERRSRS (EC) AHTRHMETTHLEFE, RIGSEERROML NN

*E*%‘{,ﬁl;ﬁ% . sruollles, cunarenssanarsraumman JRK10E. omrmn: 20238128168 52038128158,
- EHB-N-THEERMNE (NNG) < Q o
@ mﬁi ( formaldehYde ) < 1 g/ SZR. #ERCHEREREABFOE RS NOEITF4 Brussels, XXX

PLAN/2023/1497
(POOL/EA2023/1497/ 1497-EN.docx)
[ J(2023) XXX denit

COMMISSION IMPLEMENTING REGULATION (EU) .../

of XXX

ing the 0 the active i with
u('p\ ||n?rmsarmhm-n hlrl-nutmot the Council and amending
(EU) No 34072001

®: European Commissian)

BNEXAEETFANMHSGTHNEDN. VY. ASHNELRRSEF S (PAFF
Commiltee) EMERESHRGTER, ERMFEA DRESEOMEENEE, 87
BARHESEEEN (qualified y) W, *E%iﬂlﬁ:ﬁiiﬂﬂﬁ&ﬁﬁimq

:521{A% 24/J \Hj‘ " EC.:}‘—_.'.L:}-iiiﬁ!E;'c?‘R LRERS, BHHEALORAEL, THEERYNES

W2z BRI A (it 0,
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2hI53th3 - EREEEH BBV FERFMETHRRRE

The presence of impurities in the material manufactured in production facilities (sources) can be
influenced by the manufacturing process. The technical material from several sources of
glyphosate manufactured by members of the GRG contained levels of the impurity (N,N-bis-
phosphonomethylglycine, also known as ‘glyphosine’ ) below the limit of quant|f|cat|on (LOQ)
i.e. present at levels less than 0.1 % in the final manufactured material. However, the issue
considered not finalised by EFSA given that a common reference specification for all sources
proposed by the GRG and since the presence of the impurity cannot be excluded, even if at ve
low levels.

‘H’Jﬁgnn%tmﬁﬂﬁzkﬁ (aJgeSIDATZEX)
GIZ{HAIFRB KRR H BRI EHEBR X —H %R

It must also be underlined that glyphosine has not been confirmed to have clastoge
Rather, based on the available studies carried out on glyphosine, a clastogenic pote
excluded. Two in vitro tests investigating clastogenicity were carried out on glyph
submitted and evaluated: the /n vitro micronucleus test was negative, wherea
chromosome aberration study was positive.

Importantly, glyphosine was present in the batches of glyphosat
micronucleus tests (an appropriate test to investigate clastogenicity)
~21 g/kg, respectively. Results of both in vivo micronucleus tests w
evidence of clastogenicity.

EHIMZRIE A | ERIMEEEIEE R
5 Clastogenicity) EEHE %+

SIEHBSE1%M2.1%EHEBIRE ( BIRliABSIEI )
F R 7T RBEAMZNLE , ERARE , THSHBRMEXES
FRESEY Sl e

EFSA noted in its Conclusion that the AGG disagrees with
be finalised and “considers the genotoxic potential not,
of the proposed reference specification, since the i
than that proposed for the reference specification in
glyphosate’ . The AGG proposed a level of 3 g/kg in

A EEIEES EEE TS ERELIRASNRENE , BXBE
i mAERERERL EIEN T 7ENREFRH(FRELT
PRIENR) , FHREEHBPEXSRER | REERA0.3%

Given that the impurity has been tested twice /n
proposed limit and that both tests showed no indica nd given that
there are mixed findings from the /n vitro studies, th GG of 3 g/kg of

Finally, since the impurity profile is dependent on the manufacturing process, including the B BN E HE IR e mEE R R EAEFRA SIS HER
starting materials used, applicants for product authorisation may also consider changing the - 2999997977977
production process or starting materials to produce glyphosate that does not contain glyphosine‘.‘ EHE;%E% ( secccsceecses )
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RALFEmE
s - B [1] Kroes R, Renwick A G, Egron f the threshold of toxicological concern (TTC) to the safety
(ecojtoxicity, e-fate, toxicity, chemistry, evaluation of cosmetic in . Idal Toxicology, 2007, 45(12): 2533-2562.Data search strategy

exposure model, in silico exposure model, in silico

reshold of Toxicological Concern—An Update for Non-Genotoxic
0

out the data requirements for active substances, in accordance with
uropean Parliament and of the Council concerning the placing of plant
A 1Bt i ommission Regulation (EU) No 283/2013, 1 March 2013. 2013.

chemistry, (eco)toxicity,
exposure model exposure model, in silico

armaceuticals that possess potential for genotoxicity. Regulatory Toxicology and Pharmacology, 2006,
4(3): 198-211.

The chemical structures in the slide are drawn by ChemDraw Professional v22 (commercial license).
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