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LEGISLATIVE & REGULATORY CONTEXT
CANADIAN ENVIRONMENTAL PROTECTION ACT, 1999 (CEPA)

CEPA Review:

CEPA provides the framework for the idenftification, prioritization, and assessment of new and
existing substances and for the control or management of those considered to pose a risk.

This framework is broad, open, fransparent and evidence-based, taking into account aspects
(i.e., exposure and effects) of a substance related to the potential risk it may pose, and it
builds upon work done in other jurisdictions.

CEPA defines substances very broadly, including:

« chemicals, polymers, biochemicals, biopolymers, nanomaterials, products of biotechnology, air pollutants and
GHGs.

Section 343 of CEPA provides for a parliamentary review of the
administration of the Act every five years

June, 2017: ENVI Committee Report: “Healthy Environment,
Healthy Canadians, Healthy Economy: Strengthening the
Canadian Environmental Protection Act, 1999”

June, 2018: Follow-up report to the Standing Committee on the
Canadian Environmental Protection Act Canadian Environmental Loi canadienne sur la protection
2021-ongoing: Bill S-5, Act to amend CEPA (Strengthening Protection Act, 1999 de I'environnement (1999)
Environmental Protection for a Healthier Canada Act)

CONSOLIDATION CODIFICATION

S.C. 1999, c. 33 L.C. 1998, ch. 33
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Canada Prime Minister of Canada

Justin Trudeau

Minister of Health Mandate Letter

December 16, 2021

To protect Canadians from harmful chemicals,
strengthen the Canadian Environmental Protection Act,
introduce mandatory labelling of chemicals in consumer
products, introduce legislation to end testing on animals,
increase testing of products for compliance with
Canadian standards, and implement an action plan to
protect Canadians, including firefighters, from exposure
to toxic flame retardants found in household products.

Minister of Health Mandate Letter (pm.gc.ca)

I o l Govemment  Gouvemnamant
of Canada du Canada

|.
E [

Bill S-5, Strengthening Environmental Protection for a Healthier
Canada Act - Summary of Amendments

The following is intended te provide 3 plain language summary of key amendmems put forward in Bill 5-5. Strengthening

Envirgnmerntol Profection for a Healthisr Cangds Ao, For the comprehensive and detailed st of the amendments. please

February 9, 2022

KEY THEMES:

* A Right to a Healthy Environment

«  Protecting Vulnerable Populations

« Assessing Real Life Exposures

«  Supporting the Shift to Safer Chemicals

* Increased Transparency in Decision-Making
* Reducing Reliance on Animal Testing

« Informing Canadians of Risks (e.g. Labelling)

Full summary available [here]




LEGISLATIVE & REGULATORY CONTEXT

Opportunities for New Approach Methods (NAM) to effectively support risk assessment
is dependent on requirements

RO, b | Bt Common Goals
depending on use category) Nofification Regulations Chemicals

Acute Toxicity (oral, dermal, inhalation) X X = b PI’OTeCT hU man heOHh & The

Eye / Dermal Initation, Dermal Sensitizafion X X - environment

Repeated Dose Toxicity 28-day (oral, dermal) X X (~90% OECD GD 407) % - « Reduce - Repk]CG -Refine

Subacute Inhalation Toxicity 28-day X X - OpprOOCheS .I.O OnimCﬂ

Repeated Dose Toxicity 90-day (oral, dermal, inhalation and/or 12-month X X (6-7% OECD GD 408) s = .

dog for oral) TeSTIhg

%(zgg?i{n;cjﬁ:ﬁ;;:si??ose Toxicity with Reproduction/Developmental X X (3-4% OECD 422) * - ° P rom O‘I’e acce p‘l‘o nce of

Subchronic Toxicity 20-day (dermal, inhalation) X _ NAM in f”_for_purpose uses

C i Tosci (o | X « Partnerships and

Oricoapifiin inaicsientzieti) X collaborations to increase

Combined Chronic Toxicity / Oncogenicity (rodent) e a | | g nme n.l.

Multigeneration Reproductive Toxicity (rodent) X o

Prenatal Developmental Toxicity (rodent and non-rodent) N ‘ Cose exam ples TO bU ! ld

Genotoxicity (various in vitro, in vivo studies) . e Cco nfl d ence

Metabolism/Toxicokinetcs in mammals o ° GOIH experie nce ThI’OUgh

Acute delayed Neurotoxicity (hen); 28-day Delayed Neurotoxicity (hen) X eVi d ence | N Te g ra 1'| on, | ATA ,

Acute Neurotoxicity (rat) X DAS, e-l-c .

PoayRemeedv el & - Establish best practices and

Developmental Neurotoxicity X g U| d ance (e g ‘ O EC D)

*
Schedule 6 & 11 (>10 000 kg)

' OPTIMIZE PACE, ACCURACY AND EFFICIENCY OF RISK ASSESSMENT



PARTNERSHIPS & ENGAGEMENT ARE CRITICAL FOR MODERNIZATION
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INNOVATE & ACCELERATE THE USE OF NAM: DEVELOPING FIT-FOR-PURPOSE APPROACHES

CONVERTING IN VITRO CONCENTRATIONS TO HUMAN RELEVANT DOSES

High-Throughput

Plasma Protein ety
Binding Assay TOXI'wkI"EEIDS (HTTK) i
e, Te, e "
., Te, e, ¥ = _ il
- Gut Thy - i
-

e ADMINISTERED
e U ——)  EQUIVALENT DOSE
tic IS b '
e T e (AED) MG/KG-BW/DAY

/ Distribution of C,, Compare to Human
Exposure Estimates to
Ai EI&. Assess Potential Risk

TOXICOKINETICS Pearce et al. 2017 TOXICODYNAMICS

(i.e. Bioactivity

E Rafio [BER
| ADVERSE OUTCOME PATHWAY (AOP) | Apeiireiis PR
\

[ \ [

Exposure

Molecular Initiating Event  Key Events (Cells) ((ﬁ.:;vair:c;r:)dux:: i:‘\gfs)
X . \
S Y in vitro Y
in silico in vive
== in chemico
L [ ] »
JER TN ran USE OF HIGH THROUGHPUT/CONTENT CELL-BASED ASSAYS
wTaT an MACI_'"NE LEARNING ?F?HNIQQES - Targeted in vitro assays, Transcriptomics assays $CH'R$G
e - Predictive models, Artificiallntelligence (Al) - Protective & predictive approaches °
e - Natural Language Processing . . u‘.",",: .'. ° .'%‘
e = _.,; - [+ 4 °
< &4 = NETWORK SIMILARITY MODELS — z o oS 2
o Identify clusters of substances with the s (o) . o°0 e~
potential for toxicity to prioritize substances Concentration m— o /(b' s OO
with limited or no toxicity infermation () &OGV'\'\

EXPLORING COMPUTATIONAL AND NOVEL TESTING STRATEGIES ACROSS LEVELS OF BIOLOGICAL ORGANIZATION TO

DEVELOP INTERPRETATION AND APPLICATION APPROACHES TO UNDERSTAND THE DATA IN REGULATORY USE CONTEXTS



TRANSLATING CASE STUDY FINDINGS

» Approach

o ™ '

0@ ©
Case Study

@
0c0°

Methodology informed by proof
of concept research

Building confidence in the
science

Hazard ID

Risk-Based
Priority
Setting

Lessons learned

Risk
Develop best prgcﬁces Assessment
& guidance
L4 | Regulatory
Science ACCGpTOhce
Approach
Documents

Published SciADs:
https://www.canada.ca/en/health-canada/services/chemical-substances/science-approach-documents.html




IN VITRO CASE STUDY FINDINGS TO ESTABLISH HUMAN RELEVANT ENDPOINTS

Analysis
Processing and Application
Interpretation

Data
Collection

| Deciding the optimal means of |

The design that best describes I | determining the molecular point of |
|

I

| potential hazards | | departure or minimal bioactivity
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CASE STUDY: BIOACTIVITY EXPOSURE RATIO (BER)APPLICATION IN PRIORITY SETTING kil
AND RISK ASSESSMENT

IN VITRO BIOACTIVITY AS A CONSERVATIVE POINT OF DEPARTURE: A RETROSPECTIVE CASE

STUDY

A guantitative risk-based approach to identify
substances according to their level of concern
to human health (low vs. high)

Considers high-throughput in vitro bioactivity
together with high-throughput toxicokinetic
modelling to derive in vitro points of departure
using ToxCast data

Does the in vitro POD serve as a protective
surrogate in the absence of traditional
toxicological data

TOXICOLOGICAL SCIENCES, 173(1), 2020, 202-225

I SOCIEl}r of Tr- doi: 10,1093 /toxsci/kfz201
| Tuxi{:ology X . Advance Access Publication Date: September 18, 2019
Spotlight

: : i ] h Articl
OXEORD academic.oup.com/toxsci REsEICX AT

Utility of In Vitro Bioactivity as a Lower Bound Estimate
of In Vivo Adverse Effect Levels and in Risk-Based
Prioritization

Katie Paul Friedman @ ,** Matthew Gagne,' Lit-Hsin Loo,* Panagiotis
Karamertzanis,¥ Tatiana Netzeva,® Tomasz Sobanski,f Jill A. Franzosa,’ Ann
M. Richard,” Ryan R. Lougee,” Andrea Gissi,® Jia-Ying Joey Lee,’ Michelle
Angrish,/ Jean Lou Dorne,! Stiven Foster,” Kathleen Raffaele,” Tina

Bahadori,! Maureen R. Gwinn,* Jason Lambert,” Maurice Whelan,* Mike
Rasenberg,§ Tara Barton-Maclaren,’ and Russell S. Thomas @ *

(Paul-Friedman et al., 2020)
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' ACCELERATING THE PACE OF)

CASE STUDY: BIOACTIVITY EXPOSURE RATIO (BER)APPLICATION IN PRIORITY SETTING K& ARt
AND RISK ASSESSMENT

US EPA ToxCast/Tox21 Approach
* Assays representing targets ~1,400 ToxCast Endpoints
and pathways associated with (in vitro studies)
toxicity Extract ACsqvalues from
ToxCast Endpoints
Endpoint extraction Carry Forward 5"
e The 5t percentile the AC50 PercentileACs, g
values from all assays meeting 13
5
predetermined criteria g
g J
2 S/
] @ACS[,
Endpoint Conversion (IVIVE) Concentration {uM) -
* Using HTTK R-based package in vitro to in vive ;
* UM > mg/kg/bw-day Extrapolation ‘ s
5[5\ e sphenol A . n .
Percentile | I 4 3 4 T 2 = \
il e
il ! | & S —
POD determination' b‘os‘;](mg /kg b“f)l,[daw 4 POD_Bioaclivity * POD_Traditional Minimum (All Studies) ® POD_Traditional Miniumum (Risk Characterization Studies)
* The 5% percentile of all
outcomes from a specific CZ”V FO;TEL‘;"' For the vast majority of chemicals the in vitro values from ToxCast represents
ercentile . A .
chemical a lower (i.e., more conservative) endpoint when compared to the POD
derived from in vivo data
F:'OI.'.)Bie:acti\.rit\.r
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Science
Approach
Document

March 2021

HEALTH CANADA SCIAD PRESENTS
COMPARATIVE ANALYSIS
[Link to BER ScCiAD]

PODgioactivity ValUes were derived for 40+ chemicals
previously assessed under the Chemicals
Management Plan (CMP)

Compared PODg;,qctivity TO POD used for risk
characterization as well as lowest POD identified in the
Screening Assessment Report (SAR)

PODgioactivity Als0 compared fo Canadian exposure
values from biomonitoring data, environmental media,
and consumer products to derive Bioactivity Exposure
Ratios (BERs)

BERs were evaluated to assess the utility of bioactivity
data in prioritizing chemicals for risk assessment

Traditional Risk Assessment

Repeat Dose, Developmental, and
Reproductive Studies

BER Approach
~1,400 ToxCast Endpoints
(in vitro studies)

Extract NO(A)ELs and LO(A)ELs from
Animal Studies Assessed by Health Canada

Extract AC, values from
ToxCast Endpoints

LO(A)EL

Toxicity

NO(A)EL

Dose (mg/kg bw/day)

Evaluators Identify
Most Appropriate
NO(A)EL or LO(A)EL
for Risk
Characterization

Nt

PoDTradil:icmaI <:>

MOE

Toxicity

Carry Forward 5"
Percentile AC,

<::I Acso

Concentration (uM)

in vitro to in vivo
Extrapolation

IVIVE oy
Mowty Carlo

AED (mg/kg bw/day) based on upper 95*
percentile steady state blood concentration
representing a “sensitive” population

Carry Forward AED to
Represent PODgioactivity

POD

Bioactivity

BER

Exposure Level for Canadian Population (mg/kg bw/day)
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log10BER < 0
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* POD_Traditional * POD_Bioactivity ® Max_Exposure

ESTABLISHING TOXICOLOGICAL RELEVANCE
BIOACTIVITY EXPOSURE RATIO (BER) — EXAMPLE FROM SCIAD

- Log BER

>3 I |

Low concern

2-3 )
0-2 —

<0 )

Moderate concern

High concern

(Figure adapted from Health Canada, 2021)



EXPLORING IN VITRO GENOTOXICITY DATA TO ESTIMATE POINTS OF DEPARTURE
[HEALTH CANADA RESEARCH AND RISK ASSESSMENT COLLABORATION]

[HESI GENETIC TOXICOLOGY TECHNICAL COMMITTEE] I*I Heatth ~ Santé Genetic ToicologyTechical JFEF=
[ACCELERATING THE PACE OF CHEMICAL RISK ASSESSMENT (APCRA)] Canada Canada EEslCUVERE WORN

COMPUTATIONAL TOXICOLOGY INCREASES UTILITY OF IN VITRO GENETOX DATA FOR HUMAN HEALTH RISK ASSESSMENT

ki PrediScreen MultiFlow
Subgroup activities [reciScreen  Mutilo
$3283388ss , Bioactivity Exposure Ratios Help to Identify Chemicals
ALTEREIER L Koits Q, with the Highest Potential for Concern
32 ToxTracker e . N
Reference gv ‘
Chemicals &

Bsc2-GFP ng
Liver Tissue e
© —

RINGFP hiver T le Q]iv:r g

3

MicroFlow g

% E— e 9& Rest of Body - 8

_ Benchmark
= Concentration T+
Mo deiing ler qul o
High-Throughput Toxicokinetics
(i.e., IVIVE) : : : : ; : i z : . < Increased
Pearceet al. 2017. J Stat Softw | Logie mg/kg bw/day Risk Potential
. . J e AED,, °* AED,, °* AED,, °* ExpoCastsy,
|

Genotoxic Administered Equivalént Dose (AED; mg/kg bw/day)
Concentration observed to be toxic in cells converted to a human dose

0 A LiTRON @' toxys Q% PrediTog COURTESY OF MARC BEAL, HEALTH CANADA



BUILDING ON EPA GENERALIZED READ-ACROSS (GENRA) TO EXPAND

SCcoPE OF BER APPROACH FOR PRIORITY SETTING

Even with more rapid in vitro testing
available it will be difficult /impractical
to test all substances and their possible
transformation products

Filling in data gaps using read-across
and computational models allows to
examine large domestic inventories of
data poor substances to enhance
identification of priority substances for
further action

It is important that workflows remain
flexible and modular to use the best
available science of the time

DSL

14096

2625

17

357

4564

HTTK

57

513

ToxCast

Compound I
Present

Computational

Workflow

ToxCast
Data Extraction

Compound
Absent

Confidence
Building

‘ Read-Across <—>

Reported Bioactivity
vs. Read-Across

2,625] 9,854 4.366
High-Throughput
Toxicokinetics
Compound I Compound
Present I Absent ' 931
Predicti ReportedCss |
Feaicrions | | vs.Predicted Css
1 | 12,105 |
Derive mel_ts «—» PODgiocuviey VS- i
of Departure ; POD; gitional ~ °
l 7,042 2,248
Derive Bioactivity
Exposure Ratios

Beal et al. Implementation of in vifro Bioactivity Points of Departures to Address
Data Gaps and Modernize Priority Setting of Chemical Inventories. ALTEX. 2022.




GAINING EXPERIENCE IN DERIVING IN VITRO POINTS OF DEPARTURE ACROSS

TECHNOLOGIES ﬁ

‘I'ranscrlptcrnlcs Metabolomics Pmteomlcs

DERIVING IN VITRO POINTS OF DEPARTURE USING TRANSCRIPTOMIC DATA V
« A quantitative risk-based approach to identify potentially hazardous _/'% L_ &:;)@
substances "y ‘T4 \b

ingand  poi Mode of Action
m : s i Classification

« Changes in gene expression using high-throughput screening
(i.e., high-throughput transcriptomics, HTTr) [OECD Omics fechnologies in
« Examples Chemicals Testing]
* Whole transcriptome template ~20,000 genes
* Modified transcriptomic template ~3000 known responsive genes

« Using benchmark concentration modeling and determining optimal
endpoints for derived transcriptomic PODs

« Considers high-throughput in vitro bioactivity together with high-
throughput toxicokinetic modelling




Exploring Transcriptomics and Biomarker Signatures to Support Molecular-
Based Points of Departure & ldentification of Endocrine Modes of Action

IATA TO SUPPORT SCREENING AND ASSESSMENT OF ENDOCRINE ACTIVE SUBSTANCES:

BISPHENOLS
[HEALTH CANADA RESEARCH AND RISK ASSESSMENT COLLABORATION] @» OECD
[[OECD INTEGRATED APPROACHES TO TESTING AND ASSESSMENT (IATA) CASE STUDY]

l o l Health Sante

Canada Canada

REGULATORY CONTRIBUTORS (HEALTH CANADA):
TARA BARTON-MACLAREN, MATTHEW GAGNE, SEAN COLLINS, REZA FARMAHIN, MARC BEAL, SHAMIKA WICKRAMASURIYA

RESEARCH CONTRIBUTORS (HEALTH CANADA):
ELLA ATLAS, ANDREA ROWAN-CARROLL, KAREN LEINGARTNER, MATTHEW MEIER, GERONIMO PARODI-MATTEO, ANDY NONG,
ANDREW WILLIAMS

UNIVERSITY OF OTTAWA (HEALTH CANADA COLLABORATOR) uOttawa
CAROLE YAUK

US EPA
CHRIS CORTON

16 Status: Final review and approval under OECD IATA case studies project



REGULATORY CONTEXT - BISPHENOL PRIORITIES IDENTIFIED IN 2017-2018

« Certain bisphenols from the 2017-2018 assessment priorities review (IRAP) cycle included a
diverse list of chemical structures

« Asstarting point for problem formulation there were 31 structurally similar and 8 functionally
similar substances

« Computational approach was applied to identify a broader set of substances for further
exploration (grouping approaches)

el T e Canadi
i e Canadian Assessment
oy I o | o Priorities
I | "I | | 1 I | | 2017-2018 Technical Consultation:
| I | | { l | | D eVieW bF‘n‘.\;m:ac.i Subgr\ullllai:g :;f Bisphenol A (BPA}
—— —— —= [l
| pr |
S (N -
12 1 T__ 112 __
BPA  BPS BPAF BADGE _Pergafast 201 DD-7
Environment and Climate Change Canada
Health Canada
Reports
December 2020
343 unique chemicals were identified Methods to identify,

triage and subgroup*

* https://www.canada.ca/en/environment-climate-change/services/evaluating-existing-substances/technical-consultation-proposed-

17
subgrouping-bpa-structural-analogues-functional-alternatives.himil
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IATA to Support Screening and Assessment of Endocrine Active Substances: Bisphenols TS R

Focus on Integrating Transcriptomics and Biomarker Signatures

uOttawa

Step 1) Data Collection / Generation Step 2(A) Derive minimal bioactivity

Human MCF-7 Cells

In vitro HTS concentration applicable for general
:systemic toxicity (i.e. hazard- i
independent) ‘ Not Shownin 1
+ Case Study i
Distribution of ToxCast AC50 Values (uM) ! :
1 1
In vitro HTIr Step 4 Compare | |

+ Step 2(B) Derive minimal bioactivity t - E
0 exposure
concentration applicable for ER

estimates to
derive bioactivity
exposure ratio
(BER) to identify
risk assessment
priorities

activation (i.e. ER pathway specific)

Distribution of BMC values in a Use in silico models to further
1 h Il line (MCF- =
relevant human cell line (MCF-7) support ER activity
HO OH

Target Chemicals + nsilic .E..

(n = 25)

Step 3) Invitro to In vivo Extrapolation to
derive PODNAM_SYS and PODNAM_ER

with bisphenol potential use as a functional - % i

substructure alternative to BPA AED (meg/kg bw/day) based on upper 95

(n =1 8) (n = 7) percentile steady state blood concentration
representing a “sensitive” population

INivi
Wowwy Carbn




INCORPORATING TRANSCRIPTOMICS IN REGULATORY DECISION-MAKING

. Extraction:
Data generation: predictive signatures and
Gene’ LnIStS pathways

-
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l exposure I i concentration-response |
N e o e e e o e ’ /

Dose-response
modeling
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v

Establish Points of
Departure (PODs)

O TN N N R R R R S S R R R S S R

How do we define the optimal POD?

N
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IATA to Support Screening and Assessment of Endocrine Active Substances: Bisphenols

RESULTS

Several approaches may be
considered for establishing NAM-
based points of departure for
bisphenols and related chemical
substances

Specific approaches

(e.g., 25" ranked gene)
demonstrated robust data, as
transcriptomic-derived
endpoints, agreed with
endpoints derived ToxCast
dataset

Substances exhibit pathway-
specific activity (ERa agonists)
and demonstrated to have
endocrine disrupting properties

Log1g 5th Percentile AC50 from ToxCast (uM)

Logio 5th Percentile AC50 from ToxCast (uM)

—24

-44

N

o

Agreement of BMCs with ToxCast AC50 values

2

Log,o 10th Percentile or 1st Mode BMC (uM)

Log1o Lowest Gene Set Median

. 7 g e
5 percentile e 3 25" ranked gene e
- b7 -z
O 4 @ |
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EPSWPE 24-8PF
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IATA to Support Screening and Assessment of Endocrine Active Substances: Bisphenols

COMPARISON OF NAM-BASED POINTS OF DEPARTURE WITH APICAL ENDPOINTS

«  Chemicals considered ER 4.4'-TOP| * I 0
. . BADGE 1 PRGN r @ ® ® @0 O %
oc.’rlve based on vvggh’r of ..2=] NAM-based PODs . - B
evidence from in silico  pcal . .
models listed in red 24'-6PF] - o :
BPS-MAE o ®e & ® °® I
BPZ R a :}" e H
« NAM-based PODs are useful rasA oo .7
endpoints for prioritization TMBPA| ® N
N BPS-MPE 1 ’0 L J @ R : o
and potency ranking 4.4'-BPF oo R o
BPB- o © .,' :' K]
- General toxicity and i *o T =T oot 7
pathway derived PODs are P201 - : e eme
in good agreement e — . :
BPAP K @ o RS o K
HPMPP1  f e : - Apical PODs
. . 1 & o* = 3 plcq
«  Typically lower than animal- P E PR I ‘ W i S
based PODs indicating that e — 1 N i |
they are more conservative Rt Logio ma/kg-bw/day "*****"
et ® ER Pathway (PODNAM_ER) @ General Systemic (PODNAM_SYS)

® Developmental Toxicity (POD_Animal) @ Repeated Dose Toxicity (POD_Animal) Reproductive Toxicity (POD_Animal)

< Potency |

POD = point of departure




IN VITRO MODELS — CHALLENGES AND OPPORTUNITIES

" In vitro to in vivo extrapolation (IVIVE) |
'+ Software capabilities |
L Model assumptions |

| Bioinformatics pipelines
* Multiple means of handling
| and processing data

Analysis
Processing and
Interpretation

Data

Collection Application

——————————————— g |

-_———————t—a————— ] | Points of departure | | Feli‘ﬂ'a"t yal:tels .

: Influence of the design | |« Dose-response models | - eiz-:lr!!cng ul ou comis )

I * Models | '« Acceptable universal metrics | | \Bloactivity eXposure ratio)
* Exposures | | |

| | - - __ ]

L. Platforms




WHERE THE RUBBER MEETS THE ROAD —
ACHIEVING RESULTS IN PARTNERSHIP THROUGH INNOVATION AND IMPLEMENTATION

PRINCIPLES

PROPOSED PATH

DEMONSTRATE

FOUNDATIONAL
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ADAPTABLE
RESPONSIVE

. Rosust
RELEVANT

~ > REPRODUCIBLE

-\ PREVENTATIVE
PROTECTIVE

~

INNOVATE & ACCELERATE

DEVELOPMENT & ACCEPTANCE
OF NEW APPROACH METHODS
FOR REGULATORY USE;
LEVERAGE & INTEGRATE
TECHNOLOGICAL ADVANCES

ExrPAND & IMPROVE

PRICRITY SETTING &
INFORMATION GATHERING TO
IDENTIFY CHEMICALS & ISSUES

OF GREATEST POTENTIAL
CONCERN

> TRANSPARENT

>\ SCIENCE

.\‘
“ EXCELLENCE

IMPLEMENT & MODERNIZE

RISk SCIENCE APPROACHES TO
ADDRESS INCREASING
COMPLEXITIES FOR CHEMICALS
MANAGEMENT

/

\ N\

ADOPTION/ADAPTATION

DEFINED APPROACH FOR SKIN SENSITIZATION, ACUTE TOXICITY WAIVER, AND INTEGRATED APPROACHES TO TESTING
AND ASSESSMENT / WEIGHT OF EVIDENCE (INDUSTRIAL CHEMICALS AND PESTICIDES)
ACUTE DERMAL TOXICITY, ONE-YEAR DOG, DERMAL ABSORPTION (PESTICIDES)

DATA
RESEARCH & MONITORING, SHARING, INFORMATION GATHERING, OPENNESS
SCIENTIFIC INFRASTRUCTURE
IM-IT PLATFORMS, DATA MANAGEMENT & ANALYTICS
ENGAGEMENT & COMMUNICATION
PARTNERSHIPS, COLLABORATION, TRAINING, CONSULTATION

SCIENCE APPROACH DOCUMENTS: BIOACTIVITY EXPOSURE RATIO (INDUSTRIAL CHEMICALS)

DEsSIRED QUTCOMES

PREVENT EXPOSURES TO HARMFUL
CHEMICALS

ESTABLISH CONFIDENCE IN NAM
FOR DECISION-MAKING

ENHANCED PRIORITIZATION
PROCESS

IMPROVED DATA SHARING & USE

ONGOING MULTI-STAKEHOLDER
COLLABORATIONS

IMPLEMENT EVOLVING ASSESSMENT
PARADIGM

ADVERSE OUTCOME PATHWAYS (AOP)
INTEGRATED APPROACHES TO TESTING &
ASSESSMENT (IATA)

TIERED TESTING STRATEGIES

VULNERABLE POPULATIONS

CUMULATIVE & MIXTURES ASSESSMENT

Bhuller, Y., Ramsingh, D., Beal, M., Sunil Kulkarni, S., Gagne, M., Barton-Maclaren, TS. 2021. Canadian Regulatory Perspective on
Next Generation Risk Assessments for Pest Control Products and Industrial Chemicals. Front. Toxicology 3:748406.



KEY MESSAGES

* The time is now to innovate and develop fit-for-purpose approaches to
increase efficiency and improve protection.

« Key international regulatory jurisdictions are committed to reduction /
elimination of animal testing — they are pivotal data sources for risk
assessment; we need to keep pace and align internationally.

« Research-Regulatory collaborations are imperative.
 Continue to builld a common vision and commitment to advance

alternative methods and maintain excellence in science based
decision making.

24



Acknowledgments

I * l Health Santé

Canada Canada
< MATTHEW GAGNE s ROBERTA MOORE
% MARC BEAL % Ivy MOFFAT

SEAN COLLINS

SUNIL KULKARNI

SHAMIKA WICKRAMASURIYA
REZA FARMAHIN

ANTHONY REARDON

CRAIG RIEDL

NICK TREFIAK

HEATHER PATTERSON
FRANCINA WEBSTER

PAUL WHITE

ALEXANDRA LONG

JuLle Cox

NIKOLAI CHEPELEV
DEBORAH RATZLAFF

JOELLE PINSONNAULT-COOPER
JEAN GRUNDY

CINDY WOODLAND

CHRISTINE NORMAN
NicoLE DAVIDSON

O/ O/
R X4

3

*

3

*

J J
RXAIR X4

53

*

3

*

O/ O/
R X4

3

*

3

*

J
X4

L)

53

*

3

*

O/
R4

J
X4

L)

3

*

3

*

X3

*

JOLEEN HANNA
ANDREA ROWAN-CARROLL
FRANCESCO MARCHETTI
ELLA ATLAS

KAREN LEINGARTNER
MIKe WADE

ANDY NONG

BYRON Kuo

YANIC MAINVILLE
MATTHEW MEIER
ANDREW WILLIAMS
YADVINDER BHULLER
HANNAH BATTAION
LORRIE BOISVERT

T McGill

BERNARD ROBAIRE

» BARBARA HALES

TRANG LUU
ABISHANKARI RAJKUMAR

*
L X4

J J
RXAIR X

3

*

3

*

O/ J
RXAIR X

53

*

53

*

J J
R X4

3

*

3

*

R/
L X4

¢

*,

J
X

X4

*

5

%

RUSSELL THOMAS
KATIE PAUL-FRIEDMAN
GRACE PATLEWICZ
RICHARD JUDSON
CHRIS CORTON

KEITH Houck

@ NTP «»» KRISTINE WITT

National Toxicology Program ~ %¢  STEPHANIE SMITH-ROE

US. Department of Health and Human Services

5

%

X3

¢

X3

A

5

%

5

%

% STEVE FERGUSON

+* BEVIN ENGELWARD

_ﬂ UNIVERSITY OF | o

CAMBRIDGE *

A Litron @ toxys

LABORATORIES
GIEL HENDRIKS

INGER BRANDSMA

-y %
PrediTop | %

Jon ArNOT o
ALESSANDRO
SANGION

JAMES ARMITAGE

STEPHEN DERTINGER
JEFF BEMIS
STEVE BRYCE

Genetic Assays for Safety Use
MARC AUDEBERT
LAURE KHOURY

VHESI GEH.EtIC
Toxicology

uOttawa

<+ CAROLE YAUK

STEPHANIE SMITH-ROE

MIKE RASENBERG
TOMASZ SOBANSKI
MARK ROBERTS
FRANCOIS LE GOFF

VALERIE LANGLOIS
ISABELLE PLANTE
MYRIAM CASTONGUAY

ConNIE CHEN
Technical LI Miao
Committee  RAJA SETTIVARI



Questions?

Tara Barton-Maclaren
tara.bartonmaclaren@hc-sc.gc.ca
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