Testing of Agrochemical Formulations Using In Vitro and Ex Vivo Eye Irritation Test Methods
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Introduction Study Design Table 3. Phase 1 and 2 Results Classification Key for EPA and GHS Ocular Irritation Categories

= Establishing confidence in new methods requires public- Table 1 lists the study phases, goals, and activities. Category IV/Category NC Category lll/Category NC Category ll/Category 2A Category l/Category 1 Phase 1
private partnerships. These partnerships facilitate sharing = Agrochemical formulations tested in the study were selected Method* Concordant? NPCBM? Discordant? | Concordant NPCBM Discordant | Concordant NPCBM Discordant Concordant NPCBM Discordant " No single test method was fully concordant with the in vivo
knowledge, experience, and data. to: data (Table 4).
= Eye irritation testing is conducted as part of the overall safety — Include a range of hazard classifications. BCOP-OECD (IVIS <3and histo as | <3 and histo >55 or histo as " All methods were included in Phase 2.
assessment of chemicals. — Focus on common formulation types. and histo) Il or tIY/NC, or af ?]Tgatwe- >3 NA >3 and <55 | <3 or >55 NA >3 and <55 <3 or >55 /1 ,dsevere, or | NA <55 Phase 2
" Invitro and ex vivo methods can identify severe eye irritants — Support comparisons to historical high-quality in vivo data negative Sig mod-severe = No single test method was fully concordant with the in vivo
and chemicals that do not require hazard classification. that allowed for categorization using the EPA and GHS BCOP-Extend 15 NA 15 NA 215 and <55 | <15 or »55 NA 15 and <55 | <15 or 558 - NA <55 data (Table 5).
Eowezj’er’ tno existing non-animal methods can identify all classification systems. (IVIS) and = of and = of = Lack of decision criteria for EPA Category Il and Ill ocular
azard categories. . : o o - i S
. . . o Donated formulations from companies listed below were NRR (NRR50) >250 mg/mL NA <250 mg/mL | NA >50 mg/mL | <50 mg/mL NA >50 mg/mL | <50 mg/mL <50 mg/mL NA >50 mg/mL irritants currently limits classification of formulations in these
» Prospective testing of agrochemicals using this methods has distributed by NTP. hazard categories.
produced discordant results (Settivari et al. 2016; Kolle et al. _ BASF ICE-OECD NC and histo NP and histo ' Any other NA NP and histo = Any other NA NP and histo e Cat 1 or histo NA NP or NP and
2017). _ Bayer (and Monsanto) as NP as NP combo as NP combo as NP as Cat 1 histo as NP
. : : : : PorCORA NA Revers. Irrevers. NA Revers. Irrevers. NA Revers. Irrevers. Irrevers. Revers. NA . . .
PETA Internatlongl Science Consprhum Lt.d., CroplLife — FMC Viability Viability Conclusions and Future Directions
America companies, and the National Toxicology Program _ Corteva Agriscience (formerly Dow-DuPont) EO-OECD Viability >60%  NA Viability <60% | NA . Viability >60% | NA Viability <60% | Viability >60% NA . Viability >60%
(NTP) Interagency Center for the Evaluation of Alternative <60% <60% L .
Toxicological Methods (NICEATM) are collaborating to: — Syngenta EO-neat ET50 >70 min NA <70 min >4 and <70 NA <4 or 270 NA Any ET50 NA <4 min NA >4 min " Results suggest that combining results of multiple tests may
e _ . Table 2 lists evaluated in vitro method licable Organisati >64 and <256 >16 and <16 or >256 >4 and <64 >4 and <16 be useful in classifying these formulations (e.g., BCOP with
— Assess the applicability of in vitro eye irritation/corrosion foar Eeconcl)srnsice(\é?)-uoap:ralt?ozl ;ﬁdmgev(t)al;;pea;c(aoEeCDr)gtzrs“tsa on EO-dil. (ET50) 2256 min . <64 min NA <256 mi : NA . <4 or >64 min <4 min . 216 min histology and NRR, or BCOP and EO-OECD).
methods to agrochemical formulations. e : . min min min min min y . . .
guidelines (TG), and testing laboratories. EO-CON4EI NC NA Cat 1 or 2 NA Cat2 or NC | Cat 1 NA Cat2orNC | Cat1 Cat 1 NA Cat 2 or NC = Additional analyses are underway to include physicochemical

— Develop defined approaches using these methods for
prediction of U.S. and international irritancy classifications.

properties and composition of tested formulations and
determine if there are any common features that impact in

Table 3 provides the classification criteria for each in vitro test
method. Most methods are not designed to distinguish
mild/moderate irritants.

Abbreviations: Cat = Category; CON4EI| = Consortium for in vitro Eye Irritation Testing Strategy Project; combo = combination; dil. = dilution protocol; ET50 = exposure time required to reduce tissue viability to 50%; histo = histopathology;
Irrevers. = irritation did not reverse during 21-day observation period; IVIS = in vitro irritation score; NA = not applicable; NC = not classified; NP = no prediction; NPCBM = no prediction can be made; NRR50 = concentration of test substance that )
causes 50% release of incorporated neutral red dye; Revers. = irritation reversed during 21-day observation period. vitro test method accuracy.

1BCO.I.D—O!ECD,_ICI.E—OECD, and EO-OECD classif!c_atio_ns bgseq on criteria in OECD TGs for test methods modified to .accommodate EPA clas_sifi_ca_ltions. BC_:OP-OECD c_;lassification also modi_fi_ed t.o incc_)rpgrate his_topa.thology results. Histopathology = NICEATM is evaluating in vivo test method variability to
classification criteria for BCOP and ICE, and classification criteria for BCOP-extended, NRR, EO-neat ET50, and EO-dil. ET50 used criteria of individual testing laboratories. EO-CONA4EI classification criteria described in Kandarova et al. (2018). establish a confidence interval for consideration when using
2Term key: Concordant result = classification based on in vitro results concordant with classification based on in vivo data (color coded as green in Tables 4 and 5); Discordant result = classification based on in vitro results discordant with th data f . t h thodoloqi
classification based on in vivo data (color coded as red in Tables 4 and 5); NPCBM result = in vitro classification criteria does not allow for definitive classification of formulation (e.g., EO-OECD classification system indicates no classification €se data for comparison {0 new approach methodologies.
Table 1. Study Phases prediction can be made when tissue viability <60%; therefore, formulations that produce this response cannot be classified) (color coded as orange in Tables 4 and 5). = Phase 1 and 2 results could be used to identify methods for

evaluation of <30 formulations in a third phase of testing
Phase Goal Activities

. . g . . . . g . which could support developing defined approaches for
Table 4. Phase 1 In Vitro Classification Results Relative to EPA/GHS In Vivo Classification Results tosting agrochamical formulations for ave itation potontial.
Testing with EPA Category I/GHS Testing 6 _ Category IV/Category NC Category l/Category 1 Cotnsideratir:).nhof hU_rln'ET eye .itrrit/ation_ mechar?isdms I?nd theh
Category 1 and ERA Category IVIGHS formulations in Formulation A Formulation B Formulation C Formulation D Formulation E Formulation F extent to w IC. aval a. e.m.VI ro/ex VIYO met 0ds align \.Nlt
Not Classified formulations to assess all in vitro test these mechanisms will aid in developing integrated testing
validity of included assays methods BCOP-OECD' strategies that will be useful in classifying the eye irritation
NRR?2 potential of agrochemicals following exposure.

Figure 1. Ocular Irritation Hazard
Classification by U.S. Agencies

Hazard PN (VAR 11 I I Testing included formulations classified | Testing 10 ICE-OECD3
W) -::- as EPA Category Il/lll or GHS Category | formulations in PorCORA®
Ot gt Hazard 2 to refine test methods for potential use | all in vitro test
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protocol) 'Classification based on most severe response obtained from IVIS or histopathology results. 5Classification based on reversibility.
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3Classification based on most severe response obtained in two runs. "Classification presented in Kandarova et al. (2018). Mean of all runs used for decision tree calculations.
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*Method introduced in Phase 2 only.
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