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Pesticide Laws

Administered by EPA’s Office of Pesticide 
Programs (OPP)
Federal Insecticide, Fungicide, & Rodenticide 
Act (FIFRA)
– Pre-market approval (registration) of pesticide 

products
– Extensive data required to demonstrate safety
– Risk / benefit balancing standard

Federal Food, Drug, & Cosmetic Act (FFDCA)
– Tolerances for residues in food / feed
– Risk-only standard – “reasonable certainty of no 

harm”



Our Programmatic Goal Areas

Be an Effective Gateway to the Pesticide 
Market
Be an Effective Steward of Existing 
pesticides
Advance Performance Measures for 
Human Health & Environmental Outcomes
Enhance our Science & Policy Framework



Our Organization 
(~790 FTEs; ~$109 M/yr.)
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International Partnerships

Working together on global assessments, 
international standards, trade & regulatory 
issues, science methods & guidance
– North American Free Trade Agreement
– Organization for Economic, Cooperation & 

Development
– World Health Organization, Food & 

Agricultural  Organization
– European Food Safety Authority, etc

Visit: http://www.epa.gov/oppfead1/international/



Advisory Committees

FIFRA Scientific Advisory Panel
Human Studies Review Board
Pesticide Program Dialogue Committee



Regulatory Decisions

New and amended products
– 20 new chemicals
– 339 new uses of existing chemicals
– 3823 label amendments and new products

Reregistration / registration review
– Over 600 pesticide active ingredients were 

reevaluated for compliance with the FIFRA standard
– 1,135 active ingredients must be reevaluated by 2022



Significant Policy Initiatives

Expanding current  public participation / 
transparency processes
– Public comment on proposed registration 

actions
– Inerts disclosure

Worker Protection Standards
Web-distributed labeling



New Science Initiatives

Expanded Risk Assessment paradigm
– Workers 
– Children

Endocrine Disruptor Screening Program
Nanotechnology
21st Century Computational Toxicology



21st Century Computational 
Toxicology



NRC 2007 “Toxicity Testing in the 21st 
Century:  A Vision & Strategy”

Transformative paradigm shift using in vitro & 
computer systems.
– broader coverage of chemicals, end points, life stages.
– mechanistic & dose information for risk assessment.
– reduce cost & time of testing, increase             

efficiency & flexibility.
– use fewer animals.

Based on toxicity pathways.



Goal:  Managing Chemical Risks  

Prioritize & screen data-poor chemicals faster, & 
close information gaps credibly & effectively
– determine which specific effects data, groups of chemicals, and 

exposures are essential

Enhance interpretation of information used in 
risk assessment, e.g., 
– Low dose effects
– Cross-species extrapolation
– Life stage and susceptibility effects

Increase effectiveness, reliability, and focus 
of risk management decisions for human 
health and the environment



Chemical by chemical testing
for all potential outcomes

Testing Battery

Different Testing Schemes

Integrated Testing & Assessment
Use Existing Knowledge of 
Exposure & Effects 

Examine a chemical or a group of 
chemicals with shared properties
•Physical Chemical Properties
•Structure-based extrapolation
•Biological activity-based extrapolation
•Other relevant information
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Evaluate for Relevant Effects

Risk Assessment
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In Vitro Assays: 
molecular 

interactions, cellular 
responses

Existing Knowledge, 
exposure, QSAR

Efficient Focused 
Animal Testing

Use Data to 
Refine & 
Expand 

Predictive 
Approaches

Enhance Integrated Testing & Assessment with New 
Technologies & Toxicity Pathway Knowledge

Integrate molecular 
techniques  with in vivo study 
designs as needed



Heavy Reliance  on
Extensive Animal Testing

Increasing Reliance on
in silico & in vitro Predictions

Generate information
For All possible Outcomes

Strategic Direction

Tailor In vivo Testing
(intelligent testing)

Empirical approach

Increasing Effectiveness, Reliability, and Rate of Assessments

Mechanism-Based Approach

Paradigm ShiftToday



Near Term Goal: present to 2012-13

Strengthen priority setting / screening for data-limited 
chemicals to focus on in vivo testing

Transition new  in silico & in vitro methods into  
Integrated Approaches for Testing & Assessment 
(IATA)

Use new technologies to enhance interpretation in 
existing risk assessment paradigm for all chemicals 
(data poor and rich)

Transition away from chemical-by-chemical 
approaches using IATA: leverage knowledge based 
on groups of chemicals with shared properties



Enhance Integrated Approaches to 
Testing & Assessment (IATA)

Benefits:
Allow use of new methods in real-time and in 
real situations within current risk assessment 
paradigm
Provide an improved means to credibly predict 
risks and focus information needs and follow up 
actions
Focus societal resources on chemicals of 
greatest concern
Supports responsible use of animals



Design Intelligent Testing

Enhance Interpretation

Expand Tool Box

Temporally & spatially explicit models
Improved dosimetry, mode of action

Transition to 
Alternatives

Evolution to a new paradigm will depend on success 
of technological developments and acceptance.

Project Plans

More Efficient Animal 
Studies



A Paradigm Shift Based on 
Incremental Steps

Near-term Steps:
Compile & integrate information for easy access
Collaborate on research via national and 
international partnerships
Develop risk assessment and management 
approaches via collaboration of regulatory 
programs and research community
Engage  external scientific peer review and all 
stakeholders early to ensure transparency and 
input with new approaches as they progress



International Partnerships

Information Sharing
Common Application Tool Boxes
Mutually Accepted Test Guidelines 
Harmonize Frameworks & Guidance
Global Acceptance

Organization for Economic Cooperation & Development
North American Free Trade Agreement

International Program for Chemical Safety
European Food Safety Authority, etc.

http://www.google.ca/imgres?imgurl=http://www.istockphoto.com/file_thumbview_approve/2482727/2/istockphoto_2482727-world-globe.jpg&imgrefurl=http://www.istockphoto.com/stock-photo-2482727-world-globe.php&usg=__czmuqDPXwgobJqoHqYldIePYl7w=&h=380&w=380&sz=75&hl=en&start=23&itbs=1&tbnid=IoM_E9KDqM5m3M:&tbnh=123&tbnw=123&prev=/images%3Fq%3Dglobe%26start%3D20%26hl%3Den%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
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Stakeholder Engagement

Why are changes needed?
What are the expected improvements in health
and environmental protection?
How will new paradigm change risk-based
decisions? 
What is the expected timeline for transition to
new tools?
How will we recognize successes and failures?

http://images.google.com/imgres?imgurl=http://www.safmc.net/Portals/6/SocioEcon/IFQs/LAPP-Workgroup-Meeting-June.JPG&imgrefurl=http://www.safmc.net/LinkClick.aspx%3Flink%3D495%26tabid%3D486&h=374&w=500&sz=27&hl=en&start=15&tbnid=7LOOT8HMbM7O_M:&tbnh=97&tbnw=130&prev=/images%3Fq%3Dworkgroup%26gbv%3D2%26hl%3Den%26sa%3DG


November 16, 2010 
FACA Workshop to 

Broaden the Dialogue



In SummaryIn Summary

In the near-term (present  to 2-3 years):
– Accelerated and enhanced priority

setting / screening to focus animal testing
– Enhance interpretation of current information

In the long-term (~10 years):
– Greater reliance on in silico, in vitro, and highly 

targeted animal studies only as needed
– Mechanism-based assessments is the standard

Achievable with strong scientific & stakeholder 
support through a transparent process



Example



MetaPath (metabolism pathways)

Collaborative Regulatory Program & Office 
of Research Development Project
– OPP & ORD

National Health and Environmental Effects Research 
Laboratory (NHEERL), Mid-Continent Ecology Division 
(MED), Duluth, MN
National Exposure Research Laboratory (NERL), 
Ecosystems Research Division (ERD), Athens, GA 

Databases & Information Sharing, Common 
Application Tool Box, International Partnerships 
(Global Acceptance), Stakeholder Engagement



MetaPathMetaPath ((metametabolism bolism pathpathways)ways)

Database that sDatabase that stores information on pesticide tores information on pesticide 
metabolismmetabolism
–– Lab animals, livestock, plants, and environmental Lab animals, livestock, plants, and environmental 

transformation productstransformation products
–– Allows for visualization of parent chemicals & Allows for visualization of parent chemicals & 

metabolites displayed as a pathway or mapmetabolites displayed as a pathway or map
–– Enables efficient and systematic comparisons of Enables efficient and systematic comparisons of 

metabolites across chemicals, species, and metabolites across chemicals, species, and 
environmental media to identify metabolites of environmental media to identify metabolites of 
potential risk concern potential risk concern 



Key Benefits of Key Benefits of MetaPathMetaPath

Provides a platform for global joint Provides a platform for global joint 
reviews/work share effortsreviews/work share efforts
Provides structureProvides structure--based searching and based searching and 
identification of structurally similar or unique identification of structurally similar or unique 
metabolitesmetabolites
Identifies common metabolites as residues in Identifies common metabolites as residues in 
plants, and livestock.plants, and livestock.
Systematic compilation of metabolism Systematic compilation of metabolism 
information will facilitate development of a information will facilitate development of a 
metabolism simulatormetabolism simulator



2013MetaPath Metabolic Simulator

Building a Scientific Database 
to Use Metabolism information 
in Real Time

Livestock Plant & Env
Degradates

Lab animal
(mostly rat)

Easy information retrieval & searching
>Are there similar metabolites
from different parent compounds

>Are there sex & species differences

Predict

A B
C ?

Read Across



The main MetaPath display screen

Display of 
Metabolism Pathway 

(map):

parent chemical  + 
metabolites

List of pesticides in the 
database:

Search by Common 
name, ChemName, 

CAS, Agency Code, etc

Clickable ‘Tabs’ to view supporting information, e.g., Results tables of 
summary metabolite  quantities as compiled from Registrant studies and 

reported in DER/DARs.



Map Comparisons – One selected map can be compared to another, 

or to all others within a database. 

Example: All 3 metabolites found in laying hens exposed to tebuconazole (right screen - green 
boxes) are found in rats (left screen- green boxes), however, 8 additional metabolites are found in 

the rat that were not observed as residues in hens (left screen – red boxes) . 



A MetaPath data evaluation tool that shows which metabolites were found in 
which Treatment Group (e.g., by dose, gender, matrix)Highlight Treatment Group icon: 

Indicates which metabolites were 
observed under what 

experimental condition; 
the “Highlight treatment group” 
pop-up box allows User to select 

the treatment(s) and observe 
which metabolites were formed 

(indicated in map by colored 
boxes). 

In this example the metabolites found at 20 
mg/kg dose in M & F in green & yellow boxes 
were only seen in urine and not in feces;  the 

metabolite still only in a black box was not 
found in rats at the high dose.



Draft DER created using 
the Livestock DER 

Composer (p.1 of txt file 
for editing by risk 

assessor is shown)



International Collaborations

OECD Working Group on Pesticides
European Food Safety Authority and the 
Pesticide Steering Committee 
Canada’s Pesticide Management 
Regulatory Authority
Australia’s Pesticides & Veterinary 
Medicines Authority and Office of 
Chemical Safety & Environmental Health 

http://images.google.com/imgres?imgurl=http://www.oecdwash.org/IMAGES/ICONS/oecd.gif&imgrefurl=http://www.oecdwash.org/NEWS/EVENTS/EVENTS2007/oct23-2007.htm&h=54&w=150&sz=2&hl=en&start=14&tbnid=_y5f1wlvRN3sSM:&tbnh=35&tbnw=96&prev=/images?q=oecd+logo&gbv=2&hl=en

	 EPA’s National �Pesticide Program
	Pesticide Laws
	Our Programmatic Goal Areas
	Our Organization�(~790 FTEs; ~$109 M/yr.)�
	International Partnerships
	Advisory Committees
	Regulatory Decisions
	Significant Policy Initiatives
	New Science Initiatives
	21st Century Computational Toxicology
	NRC 2007 “Toxicity Testing in the 21st Century:  A Vision & Strategy”
	Goal:  Managing Chemical Risks  
	 Different Testing Schemes
	Slide Number 14
	Strategic Direction
	Slide Number 16
	Enhance Integrated Approaches to Testing & Assessment (IATA)
	Slide Number 18
	A Paradigm Shift Based on �Incremental Steps 
	International Partnerships
	Stakeholder Engagement
	Slide Number 22
	In Summary
	Example
	MetaPath (metabolism pathways)
	MetaPath (metabolism pathways)�
	Key Benefits of MetaPath 
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	International Collaborations

