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FAO, 2017. http://www.fao.org/3/a-i6887e.pdf

Crop protection industry

The future of food and agriculture Industry and Regulation

 Commitment with innovation in plant 

protection products that are safe for 

human health and environment.

 Before any pesticide can be approved 

for use, all safety data related to 

human health and the environment 

must be submitted to regulatory 

authorities for their review. 
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EUROPEAN UNION
Authorization procedure involving three partners:

https://www.efsa.europa.eu/en/interactive_pages/pesticides_authorisation/Pes

ticidesAuthorisation

BRAZIL
Authorization procedure involving three official departments of the 

Brazilian government:

http://portal.anvisa.gov.br/registros-e-
autorizacoes/agrotoxicos/produtos/registro 

Pesticides are strictly regulated to ensure their 
safe uses 
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Submit all safety data related to human health and the environment to 
regulatory authorities

Brazilian Institute of Environment and 
Renewable Natural Resources

Brazilian Health Regulatory Agency

Ministry of Agriculture, Livestock and 
Supply



Brazilian Legislation 
Advances and Challenges on Alternative Methods
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National Council to Control Animal 
Experimentation (CONCEA)

NR 17/2014 - National recognition of 
validated alternative methods

Established obligatory replacement of 
traditional methods in 5 years after the 

recognition by CONCEA

NR 18/2014 - recognized 17 alternative 
methods to animal use

1. Skin irritation and corrosion

 OECD TG 430 / 431 / 435 / 439

2. Ocular irritation and corrosion

 OECD TG 437 / 438 / 460

3. Phototoxicity

 OECD TG 432

4. Skin Absorption

 OECD TG 428

5. Skin sensitization

 OECD TG 429 / 442A / 442B

6. Acute Toxicity

 OECD TG 420 / 423 / 425 / GD 129

7. Genotoxicity

 OECD TG 487



Brazilian Legislation 
Advances and Challenges on Alternative Methods
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NR 18/2014 - recognized 17 alternative 
methods to animal use; obligatory 

replacement of traditional methods in 
September 2019

1. Skin irritation and corrosion

 OECD TG 430 / 431 / 435 / 439

2. Ocular irritation and corrosion

 OECD TG 437 / 438 / 460

3. Phototoxicity

 OECD TG 432

4. Skin Absorption

 OECD TG 428

5. Skin sensitization

 OECD TG 429 / 442A / 442B

6. Acute Toxicity

 OECD TG 420 / 423 / 425 / GD 129

7. Genotoxicity

 OECD TG 487



Brazilian Legislation 
Advances and Challenges on Alternative Methods
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NR 18/2014 - recognized 17 alternative 
methods to animal use; obligatory 

replacement of traditional methods in 
September 2019

NR 31/2016 - recognized 7 alternative 
methods to animal use; obligatory 

replacement of traditional methods in 
August 2021

1. Skin irritation and corrosion

 OECD TG 430 / 431 / 435 / 439

2. Ocular irritation and corrosion

 OECD TG 437 / 438 / 460 / 491 /492

3. Phototoxicity

 OECD TG 432

4. Skin Absorption

 OECD TG 428

5. Skin sensitization

 OECD TG 429 / 442A / 442B / 442C / 442D

6. Acute Toxicity

 OECD TG 420 / 423 / 425 / GD 129

7. Genotoxicity

 OECD TG 487



Brazilian Legislation 
Advances and Challenges on Alternative Methods
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NR 18/2014 - recognized 17 alternative 
methods to animal use; obligatory 

replacement of traditional methods in 
September 2019

NR 31/2016 - recognized 7 alternative 
methods to animal use; obligatory 

replacement of traditional methods in 
August 2021

1. Skin irritation and corrosion

 OECD TG 430 / 431 / 435 / 439

2. Ocular irritation and corrosion

 OECD TG 437 / 438 / 460 / 491 /492

3. Phototoxicity

 OECD TG 432

4. Skin Absorption

 OECD TG 428

5. Skin sensitization

 OECD TG 429 / 442A / 442B / 442C / 442D

6. Acute Toxicity

 OECD TG 420 / 423 / 425 / GD 129

7. Genotoxicity

 OECD TG 487

In order to replace animal data this TG
need to be performed with human skin.

Not permitted by the current Brazilian
Legislation!



Brazilian Legislation 
Advances and Challenges on Alternative Methods
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National Council to Control Animal 
Experimentation (CONCEA)

NR 17/2014 - National recognition of 
validated alternative methods

Establishes obligatory replacement of 
traditional methods in 5 years after 

recognition

NR 18/2014 - recognized 17 alternative 
methods to animal use

The Brazilian Health Surveillance 
Agency (ANVISA)

RDC 35/2015 - acceptance of validated 
alternative methods recognized by 

CONCEA

PC 484/2018 - new upcoming regulation 
on evaluation and classification of 

pesticides; acceptance of validated and 
internationally recognized alternative 

methods

Moving toward adoption of the GHS 
system of classification



Brazilian Legislation 
Advances and Challenges on Alternative Methods
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A single alternative test method can 
usually not substitute an in vivo test 

method.

There is no currently integrated test 
strategy that is fully validated for 

pesticides.

The Brazilian Health Surveillance 
Agency (ANVISA)

RDC 35/2015 - acceptance of validated 
alternative methods recognized by 

CONCEA

PC 484/2018 - new upcoming regulation 
on evaluation and classification of 

pesticides; acceptance of validated and 
internationally recognized alternative 

methods

Moving toward adoption of the GHS 
system of classification 



ANDEF Technical and Scientific Group 

Crop Protection Industry has been investing resources in order to develop

integrated test strategies that permit an accurate evaluation of pesticides

toxicity and that comply with regulatory requirements.

Members: Andreia Latorre (Bayer - coord.), Karen Cazarin (BASF), Priscila
Fagundes (Syngenta), Rachel Figueiredo (FMC), Camila Coria
(ANDEF), Andreia Ferraz (ANDEF)

 Adhoc group: international experts from companies to scientifically support task
force actions and help in the compilation and use of data generated by Industry
globally.
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Rat Oral Hazard Category

(mg/kg)

Category 

1

≤ 5

Category 

2

>5 - 50

Category 3

>50 - 300

Category 4

>300 –

2,000

Category 5

>2,000 –

5,000

NC

>5,000

Tota

l

R
a
t 

D
e
rm

a
l 

H
a
z
a
rd

 C
a
te

g
o

ry
 (

m
g
/k

g
)

Category 1

≤ 50

0 0 0 0 0 0 0

Category 2

>50 - 200

0 0 0 0 0 0 0

Category 3

>200 – 1,000

0 0 2 2 0 0 4

Category 4

>1,000 -

2,000

0 0 0 1 1 1 3

Category 5

>2,000 -

5,000

1 1 12 38 115 23 190

NC

>5,000

0 0 8 32 44 70 154

Total 1 1 22 73 160 94 351

Waiving of acute dermal toxicity test

Retrospective analysis of GHS oral and 
dermal acute toxicity classifications for 
351 formulations registered in Brazil. 
These data were provided by 6 companies 
in 2017: Bayer, Dow, DuPont, Iharabras, 
Syngenta and BASF.

188 (53.6%) formulations; same hazard 
category in both studies

136 (38.7%) formulations; oral toxicity 
over-predicted dermal toxicity

27 (7.7%) formulations; dermal LD50

values determined a more severe 
classification than oral LD50 values
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Waiving of acute dermal toxicity test

21 formulations the limit dose for the 
acute dermal test was 2,000 or 4,000 
mg/kg, while for the acute oral test, the 
limit dose chosen was 5,000 mg/kg. 

Overall, the oral hazard category was the 
same as, or over-predicted, the dermal 
hazard category for 345 (out of 351) or 
98.3% of formulations.

These findings corroborate the 
conclusion of US EPA (Nov. 2016) and 
PMRA (Mar. 2017) on waiving acute 
dermal toxicity studies.
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Rat Dermal Hazard Category 5 (> 2,000 – 5,000 mg/kg)

Limit dose

< 5,000 

mg/kg

Acute systemic toxicity from dermal exposure

below 5,000 mg/kg

21 2

Difference between the limit doses
selected for conducting each acute
toxicity tests of the same formulations
could result in dermal LD50 values
classified as a hazard Category 5, while
oral LD50 values are not classified.



Waiving of acute dermal toxicity test

a
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• x

https://www.epa.gov/sites/production/files/2016-11/documents/acute-
dermal-toxicity-pesticide-formulations_0.pdf

https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/cps-
spc/alt_formats/pdf/pest/part/consultations/pro2017-02/pro2017-02-eng.pdf



In vitro testing strategy for eye irritation
Challenges

Pesticides formulations are very complex mixtures

No in vitro testing strategy has been validated as a full replacement for Draize 
rabbit eye test (OECD TG 405)

No validated in vitro method to detect persistence of effects 
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In vitro testing strategy for eye irritation

Integrated Approach on Testing and Assessment (IATA) No. 263 (2017) 

for serious eye damage/irritation

2nd Pan-American Conference for Alternative Methods 2018 15



Applicability of in vitro eye irritation methods 
for pesticides

Test ICE (OECD TG 438) EIT (OECD TG 492) BCOP (OECD TG 437)

Test System Ex vivo Chicken eyes RhCE tissues Ex vivo Bovine eyes

Indication Bottom-up

and Top-down

Bottom-up Bottom-up

and Top-down

In vitro UN GHS 

Classification 

No Category

No prediction

Category 1

No Category

No prediction

No Category

No prediction

Category 1
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 Bayer data on ICE test (unpublished).

 BASF data on ICE, EIT and BCOP tests (Kolle, S.N. et al., ATLA 43, 181-198, 2015; Kolle, 

S.N. et al., Regulatory Toxicology and Pharmacology 85, 33-47, 2017).



 Bayer paired in vivo (405) and in vitro (438) data for 40 formulations:

 2 out 10 formulations identified as Category 1;

 18 out 24 formulations identified as No Category;

 1 Cat 1 and 1 Cat 2 → No Category;

 1 Cat 2 → Cat 1.

Applicability of ICE test for pesticides
(OECD TG 438 → Bottom-up and Top-down)
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OECD 405 Total

Category 1 10

Category 2 6

No category 24

Total 40

OECD 438 Total

Category 1 3

No prediction 17

No category 20

Total 40

Persistence of effects



 Bayer paired in vivo (405) and in vitro (438) data for 18 active ingredients:

 7 out 14 active ingredients identified as No Category;

 1 Cat 1 → No Category.

Applicability of ICE test for pesticides
(OECD TG 438 → Bottom-up and Top-down)
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OECD 405 Total

Category 1 1

Category 2 3

No category 14

Total 18

OECD 438 Total

Category 1 0

No prediction 10

No category 8

Total 18

Persistence of effects



Overall conclusions on applicability of ICE test for pesticides:

 can be used in testing strategies for both formulations and active 

ingredients;

 higher sensitivity to identify pesticides not requiring classification; 

 can be used as initial step within a Bottom-up testing approach.

Applicability of ICE test for pesticides
(OECD TG 438 → Bottom-up and Top-down)

2nd Pan-American Conference for Alternative Methods 2018 19



 BASF paired in vivo (405) and in vitro (438) data for 10 formulations: 

 1 out 5 formulations classified as Category 1.

Applicability of ICE test for pesticides
(OECD TG 438 → Bottom-up and Top-down)
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Persistence of effects



 BASF paired in vivo (405) and in vitro (437) data for 11 formulations: 

 1 out 3 formulations identified as No Category;

 1 Cat 1 and 1 Cat 2A → No Cat.

Applicability of BCOP test for pesticides
(OECD TG 437 → Bottom-up and Top-down)

21

Persistence of 
effects



 BASF paired in vivo (405) and in vitro (492) data for 27 formulations: 

 4 out 8 formulations identified as No Category;

Applicability of EIT (EpiOcular™) test for pesticides
(OECD TG 492 → Bottom-up)
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 BASF paired in vivo (405) and in vitro (492) data for 97 formulations: 

 31 out 43 formulations identified as No Category;

Applicability of EIT (EpiOcular™) test for pesticides
(OECD TG 492 → Bottom-up)

23

EC: Emulsifiable concentrate      SC: Suspension concentrate 



Final Considerations

Prediction of non-irritant pesticides

 EpiOcular™ or 

 ICE test

Prediction of severe irritant pesticides

 additional non-animal methods are needed that enabled to 

evaluate the persistence of effects
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Crop protection industry 
is committed to develop 
safe products fostering 

animal-free tools.                                        


