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Protecting Human Health

● Predictive; efficient; accepted

● Where we are

● Where are headed

● Where we need help

Classification: PUBLIC
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Where we are now

Classification: PUBLIC



4 Classification: PUBLIC



5 Classification: PUBLIC



6 Classification: PUBLIC



7 Classification: PUBLIC



8 Classification: PUBLIC



9

Screening

Category if corrosive/severe

Validated on single chemicals

Classification: PUBLIC
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US EPA proposal for 
skin sensitization

● Performance based

● Single chemical 

validation

● Mixed results?
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Beyond Acute Toxicity
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Waivers Considered by EPA’s Office of Pesticide Programs (12/11-2/17)

Type of Study

Total # of 

Waiver 

Requests

Animals/study

Cost of study 

(USD) Waivers 

Granted
Total animals saved

$ savings

(USD) % accepted

Inhalation 288 96 350K 222 21,312 77.7M 77

Neurotoxicity 186 80 250K 163.5 13,080 40.9M 88

Dermal 57 80 310K 50 4,000 15.5M 88

Developmental 48 1700 39 66,300 81

DNT 18 880 15 13,200 83

Subchronic Dog 14 32 11 352 79

Reproductive 38 880 32 28,100 84

Immunotoxicity 223 40 70K 207 8,280 14.5M 93

Chronic/ 

Carcinogenicity
28 480 24 11,520 86

Subchronic Rat 12 80 10 800 83

total 912 774 166,944 85

PMRA removed 1-year dog requirement March 2016
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Maximizing use of existing data

Classification: PUBLIC
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In vitro inhalation toxicity assessment

MucilAirTM – 3D in vitro cell model of 

human upper airway epithelium 

prepared from differentiated primary 

human cells from a single healthy donor.

Graphics from

http://www.epithelix.com/ 
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Docket ID: EPA-HQ-OPP-2018-0517
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Where are we headed

Classification: PUBLIC
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Multistakeholder in vitro inhalation initiative

● https://ice.ntp.niehs.nih.gov/#!Mixtures

Classification: PUBLIC

https://ice.ntp.niehs.nih.gov/#!Mixtures


WORKING  GROUP 1

Establish a 

database of existing 

acute inhalation 

toxicity data

WORKING  GROUP 3

Prepare a review on 

mechanisms of acute 

inhalation toxicity, 

dosimetry 

considerations, & 

available non-animal 

methods

WORKING  GROUP 2

Optimize (Q)SAR  

models

WORKING  GROUP 4

Design a non-animal testing approach and conduct a 

proof-of-concept study

Clippinger, Allen, et al. Toxicol In Vitro. 2018;52:131-145

Clippinger, Allen, et al. Toxicol In Vitro. 2018;48:53-70

www.piscltd.org.uk/inhalation

Integrated Chemical Environment: https://ice.ntp.niehs.nih.gov/

2016 workshop co-organized by the PETA International 

Science Consortium and NICEATM
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Utilize existing data 

● Complex mixtures

● Modelling

● Bridging:

- Retrospective

- Establish equivalence

- Consistent submission & 

review

Classification: PUBLIC

What we need
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Process to assess existing data
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Acute toxicity estimate (ATE): Acute oral

Classification: PUBLIC

Considerations:

Recipe used

Classification differences
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ATE: Acute inhalation 

Classification: PUBLIC

Considerations:

Lack of formulants data

Physical form e.g. milling
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Multistakeholder in vitro eye irritation initiative

● 29 active ingredients, 232 formulations, 6 intermediates

● No clear outcome

● Prospective study

● Exploring in silico

Current in vivo - in vitro paired data

BCOP Epiocular ICE NRR CAMVA

132 172 91 68 4
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Multistakeholder in vitro skin irritation initiative

● Accurate categorization

● Revised OECD TG 439 

● AMCP & agricultural products

- Comparison new in vitro data with retrospective in vivo results

Classification: PUBLIC

 

Regulator Categories 

EPA IV Non to Mild III Moderate II Severe I Corrosive 

PMRA Non to Slightly Mildly Moderately Severely Corrosive 

GHS Not classified  Mild Irritating Corrosive (1, 1A,1B,1C) 
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In vitro dermal absorption 

● Part of a “triple pack”

● Retrospective

- PMRA: fate of skin bound residue

- EPA: decision comparison 

Classification: PUBLIC
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Where we need help

Classification: PUBLIC
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Data needs 

Classification: PUBLIC
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Eye & Skin Irritation

● Persistence or reversibility

- Mimic a real eye

● Distinguish between: 

- Corrosive < Irritating < Non-Irritating

● When a negative is a negative?

Classification: PUBLIC
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Skin Sensitisation

● Complex mixture validation

● Correlation of AOP to human risk of sensitization

● Genomics approaches

- Proprietary databases

Classification: PUBLIC
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Consistent regulation & assessment

Category 1 Category 2 Category 3 Category 4

Oral LD50 mg/kg 

EPA ≤ 50 >50 to 500 > 500 to 5000 > 5000

PMRA < 500 500 to 1000 1000 to 2000 > 2000

GHS1,2 ≤ 5 5 to 50 50 to 300 300 to 2000

Inhalation LC50 mg/L

EPA ≤ 0.05 > 0.05 to 0.5 >0.5 to 2 > 2

PMRA < 0.05 0.05 to 0.5 0.5 to 2.0 > 2

GHS1 ≤ 0.05 > 0.05 to 0.5 0.5 to 1 1 to 5

Classification: PUBLIC

1Version 5

2Category 5: 2000 to 5000 mg/kg  
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The reason why new concepts in any branch of science 

are hard to grasp is always the same; contemporary 

scientists try to picture the concept in terms of ideas 

which existed before.

Freeman Dyson 1958

Predictive

Efficient

Accepted



33 Classification: PUBLIC


