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India
Re:
Suggestions for Updating Pesticide Data Requirements

in India to Enhance International Regulatory Alignment and Minimize Animal Testing

Dear Dr. Phogat, 
The Research & Toxicology Department of Humane Society International (HSI)/India appreciates the opportunity to contribute in updating the Indian pesticide regulatory data requirements to enhance international regulatory alignment and minimize animal testing  
Between 2010-12, our international affiliate, HSI worked in close collaboration with member countries of the European Union and the pesticide and biocide industries toward the revision of regulatory data requirements in these sectors, which were 10 to 15 years out of date with contemporary OECD testing guidelines and toxicological best practices. This unprecedented cooperation led to more than 80 technical revisions aimed at the replacement, reduction or refinement (3Rs) of animal testing, through:

· Uptake of all applicable OECD 3R guideline methods, as well as other scientifically-supported alternative testing strategies

· Moving away from redundant in vivo testing, i.e., via multiple routes of exposure (oral and skin and inhalation) or using multiple species (rodent and dog/rabbit)

· Thoughtful toxicology, e.g., examining two or more regulatory endpoints within a single combination study, adopting more efficient and informative study designs, and the possibility of waiving certain in vivo studies based on in vitro data.
Also, HSI has been continuously working different countries and their regulatory agencies in making detail scientific recommendations for modernizing data requirements for pesticides, with emphasis on the internationally recognized testing methods. Such approaches are advantageous not only from an animal welfare perspective, but in terms of testing efficiency and costs, while continuing to ensure a high level of protection for human health and the environment. 
We are pleased to collaborate with Central Insecticide Board & Registration Committee (CIB - RC) in suggesting recommendations to facilitate and enhance international alignment and minimize animal testing.
Finally, we call CIB & RC’s attention to a growing trend toward reduced data requirements for “lower risk” types of categories of pesticides, e.g., biochemicals, microbials and antimicrobials, and encourage consideration of similarly streamlined data requirements in India. See, for example, US EPA Office of Pesticide Programs’ 2002 Guidance Document on Methodology for Determining the Data Needed and the Types of Assessments Necessary to Make Safety Determinations for Lower Toxicity Pesticide Chemicals.
We thank you in advance for your attention to these recommendations, and would welcome the opportunity to discuss these in depth with CIB & RC if this would be of assistance. Inquiries may be directed to asengupta@hsi.org or +919849094113.
Looking forward to your valuable inputs

Yours sincerely,
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Alokparna Sengupta
Deputy Director
Humane Society International/India
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Technical Comments & Suggested Amendments to Kanungo Committee Report on Data Requirements for Safety Testing of Pesticides in India

Toxicological Data Including Biochemical Aspects and Toxicological Assays 
for the Evaluation of Pesticides and Related Products
HSI General Comment
Animal welfare and 3R

· As an additional step towards animal welfare and 3R’s (reduce, refine and replace) best practices, similar to animal welfare section included as part of skin/eye irritation, we recommend the ‘animal welfare’ section be included consistently across all toxicological assays/methods for the evaluation of pesticides and related products. We suggest the following or similar text as part of the animal welfare section:
“In view of animal welfare concerns, prior to conducting test, a weight of evidence analysis should be performed on the existing relevant data. Where sufficient data are available, it is recommended that any validated invitro methods be taken up to reduce animal usage. Where insufficient data are available, application of tiered testing / combining endpoints and avoiding redundancy would be recommended to minimize animal usage”. 

Similarly, a Justification statement should be recommended for conduct of long  term studies to ascertain that the study conduct is due to paucity of historical data or its significance for interpretation of safety of  the test compound. 
Acute toxicity studies
HSI technical comments:
1. Acute oral route testing - Rat:
· One of the main purposes of conducting the in vivo tests is to categorize substances and mixtures according to their potential hazards and the dose required to cause toxicity (i.e., classification and labelling). The endpoint measured in these standard assays is animal morbidity or death or evident signs of toxicity (clear signs of toxicity indicate that exposure to the next highest concentration would cause severe toxicity in most animals within the observation period). The use of lethality as an endpoint has long been criticized on animal welfare grounds, and the utility of the data generated by acute toxicity tests with regard to their ultimate purpose, namely to predict the human hazard potential of substances, has also been questioned. 
· The possibility to use cell-based methods to predict acute oral toxicity has been extensively investigated. In this regard, in vitro cytotoxicity assays have been developed and evaluated against in vivo oral LD50 data (correlative approaches) and the results of several international projects are published.
,
,
,
Basal cytotoxicity, which captures general mechanisms of toxicity common to most cell types leading to organ failure including, for example, disruption of membrane structure or function, inhibition of mitochondrial function, disturbance of protein turnover, and disruption of metabolism and energy production, is certainly a key event in many prevalent toxicological modes-of-action associated with acute health effects.
·  The assessment of predictive capacity of the 3T3 Neutral Red Uptake (NRU) basal cytotoxicity assay to be used to support the identification of non-classified chemicals on the basis of the 2000 mg/kg/bw threshold under classification and labeling systems aligned with the United Nation’s Globally Harmonized System (GHS) has been evaluated in a validation study by the European Union Reference Laboratory for Alternatives to Animal Testing (EURL-ECVAM).5 The results showed that the test method has a high sensitivity (about 95%) and hence a low false negative rate (less than 5%), which means that substances found to be negative (non-classified) in this test would most likely not require classification for acute oral toxicity under GHS or equivalent classification and labeling schemes. EURL-ECVAM is presently developing an integrated testing strategy to enable use of the validated 3T3 NRU basal cytotoxicity assay, together with other non-animal testing and modeling data, to support a regulatory decision not to classify a substance for acute oral toxicity without recourse to in vivo testing.
This could substantially reduce the number of animals subject to inhumane acute lethality testing in the near future. 

2. Acute dermal toxicity study – Rat or Rabbit:

· A 2007 publication by the UK Pesticide Safety Directorate examined unpublished acute oral and dermal toxicity data for 195 pesticide active (technical) ingredients and 3,111 formulated products, concluding that “the dermal acute toxicity study adds little if anything to the database on pesticide active substances” and that a “similar result was indicated for formulated products.”
 A 2010 update to this analysis, using a slightly expanded data set of 240 pesticide active substances tested subject to acute toxicity testing by both oral and dermal routes, found that in only two cases (0.8%) did substances receive a more severe classification via the dermal route than the oral route.
 These findings are further reinforced by a 2011 analysis, which examined an additional 337 unique pesticide active substances and found the dermal test to be more sensitive in only six cases (1.78%), several of which were borderline.
 Even more compelling results have been obtained in independent reviews of industrial chemicals.8-
 Taken together, these analyses clearly illustrate the limited value of acute systemic toxicity testing via the dermal route for the purpose of classification and labeling, which is the primary driver for such studies,
 and demonstrate the redundancy of dermal route testing when oral data are already available. 
· On the basis of these data, European pesticide authorities amended the data requirement for acute dermal toxicity to introduce provision for scientific waivers as follows:
For active (technical) ingredients—

· EU Plant Protection Products Regulation 283/2013 data requirement 5.2.2. now stipulates: “The acute dermal toxicity of the active substance shall be reported unless waiving is scientifically justified (for example where oral LD50 is greater than 2,000 mg/kg).

· EU Biocidal Products Regulation 528/2012 data requirement 8.7.3. (Annex II) now provides that: “Testing by the dermal route is necessary only if: inhalation of the substance is unlikely, or skin contact in production and/or use is likely, and either the physicochemical and toxicological properties suggest potential for a significant rate of absorption through the skin, or the results of an in vitro dermal penetration study (OECD 428) demonstrate high dermal absorption and bioavailability.”

For formulated products — 

· EU Biocidal Products Regulation 528/2012data requirement 8.5.4. (Annex III) now provides that: “Testing on the product/mixture does not need to be conducted if there are valid data available on each of the components in the mixture sufficient to allow classification of the mixture according to the rules laid down in Directive 1999/45/EC and Regulation (EC) No 1272/2008 (CLP), and synergistic effects between any of the components are not expected.”
 (See Non-testing approach for formulations, below, for further explanation.)
· HSI recommends alignment with the above publications and provision for scientific waivers similar to Eurpoean pesticide regulation, since extrapolation of acute dermal toxicity studies and dermal LD50 values in animals to man is valid only to a limited degree.
3. Acute Inhalation toxicity:

· As is the case for acute oral toxicity, a reduction/refinement approach – the inhalation Acute Toxic Class Method (OECD TG 436
) – is now available, and is cited in EU regulations as “the preferred method for the determination of this endpoint” as compared to the classical LC50 test described in OECD TG 403 (EU Biocidal Products Regulation 528/2012 data requirement 8.7.2., Annex II).TG 436 also provides for a limit test approach, i.e., including only high-dose and control groups, for products known or expected to be of low toxicity.
· Kanungo Committee’s adoption of OECD TG 403 is archaic and must be replaced with OECD TG 436.

Non-testing approach for formulations:

· Since 1999
, European authorities have embraced calculation approaches for the classification and labeling of formulated products and other chemical mixtures. For pesticides, this approach offers an efficient, no-cost, conservative/health protective and animal-free alternative to the testing of each product formulation when the toxicological properties and concentration of active and other ingredients are known. EU Regulation 1272/2008 provides a well-established equation for classification of mixtures based on ingredients of the mixture (see Annex I, section 3.1.3.6.), and a suggested approach for its application (below).
A guidance from the Central Insecticides Board and Registration Committee, along these same lines would be helpful
.
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HSI suggests amending this data requirement to read:
	Standard data requirements
	Conditional data requirements
	Rules for adaptation of data requirements

	Acute systemic toxicity.
	
	The studies do not need to be conducted if the substance is classified as corrosive or severely irritating to the skin, e.g., if the substance is a strong acid (pH < 2.0) or base (pH >11.5). Under such circumstances, a conservative classification and labelling decision should be taken without further testing.

	· Oral toxicity study of the technical active ingredient; calculation approach is preferred for the formulated product.
	
	The oral study need not be conducted if the active substance is a gas or is highly volatile, or if a validated and accepted in vitro testing approach indicates that the oral LD50 of the active substance would be above the threshold for classification and labelling as an acute hazard, i.e., greater than 2,000 mg/kg.
Testing on the product/mixture should be avoided if there are valid data available on individual components of the mixture sufficient to allow classification of the mixture according to recognized calculation approaches, and synergistic effects between any of the components are not expected.

	
	- Inhalation test for the formulated product (fumigant, vaporizable, volatile and powders with particles of diameter equal to or less than 15 micrometer, under the conditions of use).
	

	
	· Dermal test for the technical product.
	The dermal study should be considered only if:

1. Oral data sufficient for extrapolation do not exist or the oral LD50 is calculated to be less than 2,000 mg/kg, and
2. skin contact in production or use is likely, and

3. Either the physicochemical and toxicological properties suggest potential for a significant rate of absorption through the skin, or the results of an in vitro dermal penetration study (OECD 428
) demonstrate high dermal absorption and bioavailability.


4. Primary Skin Irritation/Corrosion Test for the formulated product:
HSI technical comments:

· Several in vitro alternatives to the Kaungo Committee accepted Draize rabbit skin irritation test (OECD TG 404) have been validated and achieved international regulatory acceptance as OECD guidelines for the testing of chemicals and mixtures. Foremost among these are reconstituted human epithelial models such as EpiDerm™ and EpiSkin™, comprising small discs of cells grown into a three-dimensional epidermal layer from human skin donated as waste from cosmetic surgery (OECD TG 431 for corrosion and OECD TG 439 for irritation).
-

· It is generally accepted that the full irritancy spectrum (i.e., from corrosivity to non-irritant) cannot yet be assessed using a single in vitro test; however, strategic combinations of the above test methods within a tiered testing strategy can often fully replace in vivo testing for eye irritation according to OECD guidelines. The entire range of irritancy may be resolved by arranging tests in a tiered strategy that may be operated from either end: to first detect corrosives/severe irritants and resolve absence of irritancy (top-down approach) or to proceed inversely, starting with the identification of non-irritants first (bottom-up approach). Mild irritancy will be resolved in a final tier in both approaches.
· All OECD TG 439 methods predicted skin irritation to at least 75% accuracy in the validation study, although follow-up studies have shown they are actually more accurate than this; for example in a study using 184 cosmetics, EpiSkin™ demonstrated 86% accuracy.

 Studies show that the methods are more accurate and effective than the Draize rabbit test they replace. 

HSI suggests amending this data requirement to read: 

	Standard data requirements
	Conditional data requirements
	Rules for adaptation of data requirements

	Skin irritation of the formulated product.

Assessment of this endpoint shall comprise the following consecutive steps:

1. An assessment of the available human, animal, in vitro and modeling data;

2. Tiered in vitro testing for corrosivity and irritation.
	3. In vivo testing shall be undertaken only under exceptional circumstances, as a last resort, where a test substance can be shown to fall outside the applicability domain of validated in vitro methods.
	


5. Acute Eye Irritation test for formulated products in assays carried out in rabbits:
 
HSI technical comments:

· Several in vitro alternatives to the Kanungo Committee adopted Draize rabbit eye irritation test (OECD TG 405) have been validated and achieved international regulatory acceptance as OECD guidelines for the testing of chemicals and mixtures. These include organotypicin vitro assays such as the Bovine Corneal Opacity & Permeability Test (OECD TG 437) and Isolated Chicken Eye Test (OECD TG 438), as well as cytotoxicity and cell function-based assays such as the Fluroescein Leakage Test (OECD TG 460).
,
,

· It is generally accepted that the full irritancy spectrum (i.e., from corrosivity to non-irritant) cannot yet be assessed using a single in vitro test; however, strategic combinations of the above test methods within a tiered testing strategy can often fully replace in vivo testing for eye irritation according to OECD guidelines. The entire range of irritancy may be resolved by arranging tests in a tiered strategy that may be operated from either end: to first detect corrosives/severe irritants and resolve absence of irritancy (“top-down approach”) or to proceed inversely, starting with the identification of non-irritants first (“bottom-up approach”).
 Mild irritancy will be resolved in a final tier in both approaches.
· When OECD TGs 437 and 438 were originally adopted in 2009, their use was restricted to the identification of severely irritating/corrosive (GHS Category 1) substances; however, in 2013 the guidelines were amended to reflect evidence that the tests could also reliably detect non-irritating (GHS non-classified) according to a bottom-up approach.

· OECD TG 460 uses an animal-derived epithelial cell line monolayer that can identify severe eye irritants. Methods based on reconstituted human corneal epithelium are now being drafted as OECD guidelines to cover the milder end of the eye irritation spectrum. Final reports of the Cosmetics Europe/EURL-ECVAM validation of two methods (EpiOcular™ byMatTekand the Skin Ethic Human Reconstructed Corneal Epithelium™) are expected this year. Data have already been published revealinga between-laboratories concordance of 95% for both tests.
-
 A separate assessment of 435 cosmetics substances has shown that Skin Ethictest is 82% accurate, and a study by BASF found EpiOcular™ to be over 85% accurate.
-

HSI suggests amending this data requirement to read: 

	Standard data requirements
	Conditional data requirements
	Rules for adaptation of data requirements

	Eye irritation of the formulated product.
Assessment of this endpoint shall comprise the following consecutive steps:

1. An assessment of the available human, animal, in vitro and modeling data;

2. Tiered in vitro testing for corrosivity and irritation.
	3. In vivo testing shall be undertaken only under exceptional circumstances, as a last resort, where a test substance can be shown to fall outside the applicability domain of validated in vitro methods.
	


6.  Skin sensitization test for the formulated product:
· Advances in the development of alternative methods have been made in recent times due to the good understanding of the chemistry and biology underlying this toxicological effect, as documented in the “adverse outcome pathway” (AOP) for skin sensitization developed by the OECD.
The AOP describes in detail the key biological events or mechanisms underlying skin sensitization starting from the molecular initiating event (covalent binding of a chemical to skin proteins) through to adverse health effects in humans. Making the collective knowledge on the skin sensitization process explicit in this way provides an invaluable theoretical and regulatory framework to guide method development, integration and validation.
· Already two in vitro assays have been validated and have been adopted as OECD guidelines, i.e., the Direct Peptide Reactivity Assay (DPRA) and KeratinoSens.
-
 Other assays are in advanced states of validation, e.g., the human Cell Line Activation Test (h-CLAT), the LuSens reporter gene assay, and the Skin Ethic Myeloid U937 Skin Sensitization Test (MUSST), which together address the four “key events” within the skin sensitization AOP. Already the company BASF has published the integrated testing strategy it uses in-house for skin sensitization (below), which boasts an overall accuracy of 94% compared to human data.”
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Short –Term Repeated Dose Toxicity Studies
1. Repeated Dose 28 Day Oral Toxicity Study – Rodent

2. Repeated Dose 90 Day Oral

(a) Toxicity Study –Rodent
(b) Toxicity Study – Non Rodent (Dog)

HSI technical comments:

EU has downgraded a 90-day study in dogs to a second-tier, conditional requirement for non-food pesticides (Biocidal Products Regulation 528/2012data requirement 8.9.4. - Annex II).13

Reducing redundant animal testing through study/endpoint-combining:

· OECD TG 408: Repeated Dose 90-day Oral Toxicity Study in Rodents “places additional emphasis on neurological endpoints and gives an indication of immunological and reproductive effects. The need for careful clinical observations of the animals, so as to obtain as much information as possible, is also stressed.”

· The Biocidal Products Regulation 528/2012data requirement 8.9. - Annex II further stipulates that, “In order to reduce testing carried out on vertebrates and in particular the need for free-standing single-endpoint studies, the design of the repeated dose toxicity studies shall take account of the possibility to explore several endpoints within the framework of one study.”13 Practical examples of this include testing for micronucleus induction through collection of peripheral blood at several time-points throughout a study, as well as from bone marrow collection at termination (obviating the need for a stand-alone mouse micronucleus test for genetic toxicity)
,
,
, and the addition of neurotoxicity and/or immunotoxicity parameters to 90-day rat studies (obviating the need for separate studies to assess these endpoints). A similar measure exists in EU Plant Protection Products Regulation 283/2013 data requirement 5.4.2.).12
HSI suggests amending this data requirement to read: 

	Standard data requirements
	Conditional data requirements
	Rules for adaptation of data requirements

	Repeated dose oral toxicity (90 days) in a rodent species for the technical active ingredient.
	
	A repeated dose toxicity (90 day) study does not need to be conducted if:

· a reliable short-term toxicity study (28 days) is available showing severe toxicity effects according to the criteria for classification, for which the observed 28-day NOAEL, with the application of an appropriate uncertainty factor allows the extrapolation towards the 90-day NOAEL  for the same route of exposure; and

· a reliable chronic toxicity study is available, provided that an appropriate species and route of administration were used, or

· the substance is non-reactive, insoluble, not bioaccumulative and not inhalable and there is no evidence of absorption and no evidence of toxicity in a 28-day limit test, particularly if such a pattern is coupled with limited human exposure.

	
	Repeated testing (90 days) on a second, non-rodent species shall be undertaken in case of:

· failure to identify a no observed adverse effect level (NOAEL) in the rodent study, unless the reason is that no effects have been observed at the limit dose, or

· substances bearing positive structural alerts for effects for which a rodent is known to be an inappropriate or insensitive model.
	


3. Repeated Dose Dermal Toxicity Study: 

  HSI technical comments:

· Prior to in vivo testing via the dermal route, an in vitro dermal absorption study (i.e., OECD TG 428)
, preferably using ethically sourced human skin, should be considered to ascertain the degree of dermal bioavailability and rate of percutaneous penetration. This information can inform a weight-of-evidence assessment of the likely scientific and regulatory value of systemicin vivo testing via the dermal route. According to this approach, evidence of low dermal bioavailability provides scientific grounds for waiving dermal systemic toxicity studies.

· According to US Environmental Protection Agency “If an acceptable dermal absorption study is available, a dermal absorption factor (DAF) is derived from that study data. The DAF is used with the oral POD [point of departure]to calculate a dermal equivalent dose (DED). The DED can then be used in risk assessment in lieu of requesting a repeated dose dermal study.”
This logic is similarly reflected in EU Biocidal Products Regulation 528/2012 data requirement 8.7. - Annex II13, Similarly approach could be amended in the Kanungo Committee guidelines for repeated dose dermal toxicity study for 21 days.

HSI suggests amending this data requirement to read: 

	Standard data requirements
	Conditional data requirements
	Rules for adaptation of data requirements

	Dermal absorption of the formulated product using human skin in vitro.
	Subacut
e dermal toxicity for the formulated product, at least 21 days, when:

1. data on dermal absorption using human skin in vitro demonstrate high dermal bioavailability; and

2. there is unintended human exposure risk resulting from repeated skin contact, such as by fumigant, vaporizable and volatilizable products, under the conditions of use or that may cause such risks, at the discretion of the relevant body, the Ministry of Health.
	An in vivo study should not be conducted if:

· data on dermal absorption using human skin in vitro demonstrate low dermal bioavailability; or

· the available information indicates that the substance should be classified for skin sensitization or corrosivity, or the substance is a strong acid (pH < 2.0) or base (pH > 11.5)


4. Repeated Dose Inhalation Toxicity Study: 
 
  HSI technical comments:

· Prior to conducting the repeated dose inhalation toxicity study, relevant existing information pertaining to the product and a weight of evidence based approach shall be taken to minimize animal usage and OECD TG 436 should be given preference if it is able to satisfy regulatory or scientific needs. Similarly, whenever the objective of the test is to perform a limit test or a test at the maximum attainable concentration with an anticipated non-lethal outcome, TG 436 should be used. 
· A TG 403 study should be performed if there is a regulatory/consumer protection need for lethality point estimate (e.g., an LC50 or LC10), a concentration-response analysis, and/or sex susceptibility quantification.
· As part of animal welfare perspective and appropriate handling of test articles to conduct inhalation toxicity studies, testing corrosive and/or irritating test articles at concentrations that are expected to cause severe pain and/or distress should be avoided to the extent possible.

Neurotoxicity
 Studies
  HSI technical comments:

1. Acute Neurotoxicity 
· Prior to conducting an independent acute neurotoxicity study, it is recommended to combine the endpoints where possible with acute oral toxicity study (TG 408) to minimize animal usage and conducting repeat studies. Where independent acute neurotoxicity study is conducted, it is warranted for the study center to provide adequate justification and rationale of non-availability of historical data or other reasons as applicable. 
2. Repeated Dose Neuro Toxicity – Rodent

· Prior to conducting an independent repeated dose neurotoxicity study, it is highly   recommended to combine the endpoints with repeated oral toxicity study (TG 409) to minimize animal usage and conducting repeat studies. Where independent repeated dose neurotoxicity study is conducted, it is warranted for the study center to provide adequate justification and rationale of non-availability of historical data or other reasons as applicable. 
· The ‘note’ as in the Kanungo committee report for repeat dose neurotoxicity study for combining test guidelines should be indicated in the beginning of the protocol to help adequate attention and consideration of study center conducting the study. 
3. Delayed Neurotoxicity – OP Compound – Acute Exposure 
4. Delayed Neurotoxicity – OP Compound – Repeated Administration
· It is recommended that delayed neurotoxicity study may be avoided where pre-existing data of delayed neurotoxicity is available and is conducted only when the compound is suspected and historical data is not available. Consideration of invitro validated methods if available is highly recommended
5. Developmental Neurotoxicity 
· Conduct of developmental neurotoxicity should be carefully planned on case by case basis using weight of evidence approach and appropriate justification should be provided to conduct the study 

Long term toxicity studies
 
1. Carcinogenicity – Rat & Mice

2. Chronic Toxicity – Rat & Mice

3. Combined Carcinogenicity/ chronic toxicity study – Rat &Mice

HSI technical comments:
Scientific waiving criteria for long-term toxicity/carcinogenicity studies:
· Recently revised EU pesticide regulations provide scope and/or criteria for waiving of chronic toxicity/carcinogenicity studies. Biocidal Products Regulation 528/2012data requirement 8.9.3. - Annex II accepts that “The long-term toxicity study (≥12 months) does not need to be conducted if long-term exposure can be excluded and no effects have been seen at the limit dose in the 90-day study,” while Plant Protection Products Regulation 283/2013 data requirement 5.5.specifies that, “If in exceptional circumstances it is claimed that such testing is unnecessary, that claim shall be fully justified.”12-13
· Long-term toxicity studies are time- and resource-intensive, and may be avoidable through the use of appropriate statistical techniques to extrapolate from subchronic data to obtain a chronic reference value. For example, the US Environmental Protection Agency applies a default value of 10 to the sub chronic NOAEL/LOAEL on the assumption that effects from a given substance in a 90-day study occur at a 10-fold higher concentration than in a corresponding (but absent) chronic study.

· EU Biocidal Products Regulation 528/2012data requirement 8.11. - Annex II accepts that “A carcinogenicity study does not need to be conducted if the substance is classified as mutagen category 1A or 1B. The default presumption would be that a genotoxic mechanism for carcinogenicity is likely.”13
Reducing redundant animal testing 

· In cases where waiving is not possible for one or both endpoints, OECD TG 453: Combined Chronic Toxicity/Carcinogenicity Studies provides an internationally recognized, integrated study design to assess both chronic toxicity and cancer risk in a single test. For biocides, EU data requirement 8.11.1 (Annex II) provides only for a combined study design, and for food-use pesticides, data requirement 5.5. Similarly specifies that “where possible these studies shall be combined.”12-13
HSI suggests amending this data requirement to read: 

	Standard data requirements
	Conditional data requirements
	Rules for adaptation of data requirements

	Long-term (2-year)oral toxicity and carcinogenicity of the technical active ingredient (combination study is preferred, rat is preferred species). If another study design or species is used, justification shall be provided.
	
	A long-term (2-year) study does not need to be conducted if:

· long-term exposure can be excluded and no effects have been seen at the limit dose in a 90-day study; or

· for substances of low toxicity, the application of a conservative statistical adjustment factor to the 90-day NOAEL would be sufficiently protective for risk assessment purposes.
A carcinogenicity study does not need to be performed if the substance is classified as mutagenic, in which case a genotoxic mechanism for carcinogenicity is presumed.


Development & Reproduction Toxicity Studies.

1. Developmental Toxicity Studies – Rat

2. Developmental Toxicity Studies – Rabbit
Developmental toxicity (teratogenicity)

· Although well established that no single animal species is consistently “most sensitive” to developmental insult than any other
, the scientific and public health value of unconditionally requiring developmental toxicity data in two species (i.e., rabbit and rat) is unclear. This is partly due to the fact that contemporary testing for the cluster of “reprotox” endpoints (i.e., fertility and mating, pre- and post-natal development, etc.) is currently examined in at least two different study designs and species (i.e., generational reproduction studies in rats and prenatal developmental toxicity in rabbits). Given the overlap of endpoints within these two study types, and the substantially greater power of the extended 1-generation reproduction study, the value of carrying out a stand-alone rat prenatal developmental toxicity study in addition is questionable, since it is highly unlikely that a birth defect-causing substance would go undetected in both a rabbit developmental and rat reproduction study
. 
· Consequently, the rat developmental toxicity study has been downgraded to a second-tier, conditional requirement in EU Biocidal Products Regulation 528/2012data requirement 8.10.3. - Annex II, i.e., “A decision on the need to perform additional [developmental toxicity] studies on a second species or mechanistic studies should be based on the outcome of the first test [on rabbits] and all other relevant available data (in particular rodent reprotox studies.”13
3. Two Generation Reproduction Toxicity Study 
4. Extended One Generation (Third Generation) Toxicity Study 
HSI technical comments:
Reproductive toxicity

· The
 long-standing 2-generation study (OECD TG 416), as also in the Kanungo Committee Report prescribes has been superseded by an “extended 1-generation” design (OECD TG 443), also prescribed by the KCR, which includes a host of sensitive new endpoints to detect endocrine disruptive properties, while reducing animal use by at least 40 percent (1,200 animals) per test when a second generation of offspring is not produced.

· OECD TG 443 arose from a recommendation from the ILSI/HESI Agricultural Chemical Safety Assessment Life Stages Task Force in 2006, and a retrospective data analysis by Dutch authorities, who examined more than 350 2-generation studies, reporting that in as many as 99% of cases, breeding a second generation contributed nothing to either the regulatory classification or risk assessment that could not be gleaned from F1 data.
,
This finding was supported by a subsequent publications, including a combined retrospective analysis of 498 rat multi-generation reproductive toxicity studies by authorities from the United States, Canada, Austria, Germany, the United Kingdom and the Netherlands.
,
,
,
· TG 443 is a flexible study design, allowing for optional subdivision of F1 offspring in up to three different cohorts, to assess 1) reproductive and developmental endpoints, including optional production of an F2 generation, 2) impacts on the developing nervous system, and/or 3) impacts on the developing immune system. TG 443 should be read in conjunction with OECD Guidance Document 151.
Several feasibility studies have been undertaken by pesticide companies and published in the open literature.

· EU Biocidal Products Regulation 528/2012 data requirement 8.10.2. - Annex II accepts that “The extended one- generation reproductive toxicity study adopted at OECD level shall be considered as an alternative approach to the multi-generation study,” while a nearly identical statement appears in EU Plant Protection Products Regulation 283/2013 data requirement 5.6.1.12-13
HSI suggests amending this data requirement to read: 

	Standard data requirements
	Conditional data requirements
	Rules for adaptation of data requirements

	Reproductive toxicity for the technical active substance.

	
	The study need not be conducted if:

· the substance is known to have an adverse effect on fertility sufficient for classification and risk assessment; or

· the substance is known to be a genotoxic carcinogen and appropriate risk management measures are implemented including measures related to reproductive toxicity; or

· the substance is known to be a germ cell mutagen and appropriate risk management measures are implemented including measures related to reproductive toxicity; or

· the substance is of low toxicological activity with no or little systemic absorption via relevant routes of exposure, and the pattern of use indicates there is no or no significant human exposure.

	· Extended 1-generation oral reproductive toxicity (Cohort 1, one species, rat is preferred species). If another study design, species or route of administration is used, justification shall be provided. 
	Inclusion of Cohorts 2 and/or 3 of the extended 1-generation study shall be determined in consultation with the Ministry of Health. 
	

	
	· Prenatal developmental toxicity (one species, rabbit is preferred, oral route of administration is preferred). 
	


Genotoxicity Studies:
HSI technical comments:
· Testing for invivo mutagenicity/genotoxicity studies should normally be restricted to technical active ingredients; there is no need to require separate testing for formulations and mixtures.
· Mutagenicity/genotoxicity is typically approached using a battery of assays to ensure sufficient coverage of genotoxic modes of action. This approach is often criticized for producing an excessive number of “false positive” results, which are then subject to further examination in vivo .However, follow up of positive results can be avoided by careful choice of cell type (human cells being preferable), dose levels and method of assessment of the damage.
One research group has recently recommended that only two in vitro tests are necessary, i.e., the Ames test (TG 471) and the In Vitro Mammalian Cell Micronucleus Test (TG 487), because the latter captures changes to both chromosome structure and number.
 Research on this topic is ongoing.

· In the pharmaceutical sector, it is common to incorporate micronucleus assays into subacute or subchronic rodent toxicity studies as a means of efficiently gathering mutagenicity data without a stand-alone in vivo study.
 According to this approach, micronucleus induction is determined through collection of peripheral blood at several time-sections throughout a study, as well as from bone marrow collection at termination. In 2009, application of this approach in other regulated product sectors was endorsed by ECVAM workshop, which identified several other animal reduction opportunities as well (e.g., use of only one sex, omitting positive controls, and evaluating micronucleus and Comet assays in a single study).

· These leanings are reflected as follows in EU Plant Protection Products Regulation 283/2013 data requirements:

· The following in vitro mutagenicity tests shall be performed: bacterial assay for gene mutation, combined test for structural and numerical chromosome aberrations in mammalian cells and test for gene mutation in mammalian cells. However, if gene mutation and clastogenicity/aneuploidy are detected in a battery of tests consisting of Ames and in vitro micronucleus (IVM), no further in vitro testing needs to be conducted.
· If all the results of the in vitro studies are negative, at least one in vivo study shall be done with demonstration of exposure to the test tissue (such as cell toxicity or toxicokinetic data), unless valid in vivo micronucleus data are generated within a repeat dose study and the in vivo micronucleus test is the appropriate test to be conducted to address this information requirement.
HSI suggests amending this data requirement to read: 

	Standard data requirements
	Conditional data requirements
	Rules for adaptation of data requirements

	Genotoxicity of the technical active ingredient.

The assessment of this endpoint shall comprise the following consecutive steps:

· an assessment of the available in vivo genotoxicity data; and
· an in vitro test for gene mutations in bacteria;and either 

· anin vitro test for structural and numerical chromosome aberrations in mammalian cells, or

· anin vitro gene mutation test in mammalian cells.
	
	

	
	Appropriate genotoxicity testing in vivo shall be undertaken in case of positive results in vitro.
	In vivo testing does not need to be conducted if:

· the results are negative for the three in vitro tests and if no metabolites of concern are formed in mammals; or

· valid in vivo micronucleus data are generated within a repeated dose study; or

· the substance is classifiable as mutagenic or carcinogenic based on available data.


Adsorption, Distribution, Metabolism and Excretion (ADME)
1. Metabolism in Rat 
2. Feeding studies in Livestock (Goat/Cow & Hen/Poultry) including Metabolism in Livestock 
· EU Biocidal Products Regulation 528/2012 data requirement 9.1.4. - Annex II provides that, “The experimental determination may not need to be carried out if it can be determined on the basis of physico-chemical properties, e.g., log Kow< 3) or other evidence that the substance has a low potential for bioconcentration.”13
· A predictive quantitative structure-activity relationship (QSAR)-based approach is also available for this endpoint.

· Where possible, sacrifice of large animals like cow should be avoided in feeding study using livestock 
 Ecotoxicity studies

HSI technical comments:

· Testing that could potentially involve vertebrate animals should be restricted either to the technical active ingredient or the finished product; duplicative testing of both is not scientifically necessary.

      1. Acute Avian Toxicity 

      2. Repeated Dose Avian Toxicity 

      3. Avian Reproduction Toxicity 

      4. Acute Toxicity – Fish (Marine & fresh water) 

      5. Acute Toxicity – Honey Bee (Oral & Contact) (TGAI/formulation)
      6. Acute Toxicity – Earthworm 
Aquatic toxicity

· Studies have shown fish to be less sensitive to aquatic toxicants than algae or Daphnia in as many as 70% of cases.
-
Given this fact, and that acute aquatic toxicity classification decisions are normally based only on the lowest EC/LC50 value derived from these three species, there would seem to be little justification for requiring an acute fish test unconditionally. 
· An EURL-ECVAM-validated and OECD-adopted “threshold approach” addresses fish toxicity by initially using a single-concentration limit test, requiring fewer fish compared to the full LC50 study.
 The selection of a single concentration is based on the derivation of a threshold concentration from algae and Daphnia toxicity data. Fish toxicity is then tested at the threshold concentration. If no deaths are seen in the limit test, the threshold concentration can be used as a surrogate to the LC50 value in the further hazard or risk assessment.  
· Additionally, the Fish Embryo Test (OECD TG 236) using newly fertilized zebrafish eggs can be used as a reduction/refinement approach for calculating an aquatic LC50.

· OECD TG 203 on Fish Acute Toxicity is currently undergoing revision to reflect these and other animal welfare advances. 
· This strategy is reflected as follows in EU pesticide regulations:
· Biocidal Products Regulation 528/2012data requirement 9.1.1. - Annex II specifies: “When short-term fish toxicity data is required the threshold approach (tiered strategy) should be applied.”13
· EU Plant Protection Products Regulation 283/2013 data requirement 8.2.1. states: “In order to minimise fish testing, a threshold approach to acute toxicity testing on fish shall be considered.”12
HSI suggests amending this data requirement to read: 

	Standard data requirements
	Conditional data requirements
	Rules for adaptation of data requirements

	Effects of technical active ingredient on aquatic and terrestrial organisms
	
	

	· Algae 
	· Other plant species
	

	· Daphnia magna
	· Other invertebrate species
	

	
	· Fish acute toxicity (threshold approach)
	The study does not need to be conducted if:

· a valid long-term aquatic toxicity study on fish is available, or
· an EC/LC50 is determined in algae or Daphnia, 
· data from a validated non-animal approach such as the Fish Embryo Test are sufficient for regulatory purposes.

	
	· Fish bioconcentration
	The experimental determination may not need to be carried out if it can be demonstrated on the basis of physico-chemical properties (e.g. log Kow< 3) or other evidence that the substance has a low potential for bioconcentration.

	
	· Fish long-term toxicity
	

	
	· Tests on soil- and sediment-dwelling organisms
	

	
	· Effects on honeybees
	

	
	· Effects on birds

	


Note: The omission of other ecotoxicological endpoints from this table is not a suggestion that they be deleted from CIB-RC data requirements; it is simply a reflection of the focus of these suggestions, which is promotion of international regulatory alignment in regard to minimization of vertebrate animal testing.
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�Do we have a reference for this sentence 


�Troy, do we have a source to cite for the below flow chart as taken from Brazil amndmmt doc


�New data requirement for new molecules does not require this for formulations but is unchanged for other categories


�So far OECD has not issued any invitro methods for neuro


�KCR has taken up 416, 443. I have not deleted these bullets to help regulator have the background


�Troy, I am working on this. If we see some suitable information – will add to the final doc 
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