Tox Strategies

A BlueRidge Life Sciences Company

Development of an Integrated Human and
Environmental Health Safety Assessment
Framework

Daniele Wikoff!, Stephanie Kennedy', Lauren Brown'
Harald Streicher?, Andreas Schepky?, Abdulkarim Najjar?, Amelie Ott3

1)  ToxStrategies
2) Beiersdorf AG
3) International Collaboration on Cosmetics Safety (ICCS)




Human health and environmental risk assessment have traditionally
been siloed

 Human health and the health of the environment are intrinsically
connected.

« With advances in non-animal, mechanistically based methods,
opportunities are available to consider more overlap between
approaches.

* Pressure to take a more holistic view of chemical impacts (e.g., one
substance, one assessment; safe and sustainable by design) is
pushing ecological and human health toxicologists to consider
iIntegration

Objective: Develop an integrated human and environmental safety assessment framework

and demonstrate framework performance with case studies using cosmetic ingredients
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Approach to develop an integrated framework

 Global collaboration by cosmetic safety assessors (human and

ecological health experts) facilitated by the International Collaboration
on Cosmetic Safety (ICCS).

 Focus on non-animal methods

e Evaluate the current state of the science
 Are integrated frameworks available?

« Where is the overlap or differences between human and environmental next
generation risk assessment?

* Build off existing literature and knowledge, propose framework,
iterate and test with case studies.

Existing
literature &
knowledge

Propose D Test with
framework case study
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Frameworks available across disciplines
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Early efforts to integrate human & ecological sk assessments -
framework identified from 2003 publication

s 3 155
o =
= INTEGRATED RISK ASSESSMENT Hal ,
< - T Integration of Available Information
o Problem Formulation =
— B g ) .o?f = Source and Systems Human Health/
9 = With Hazard Identification = 1w Stressor Potentially at Ecological
E 5 E = Characteristics Risk Effects
< | w
< | = - - ol o I
(= T RCEl <
xcl © i =
wf < ol <
alz , . 2| =
ol = Analysis | I S I R T ug, AEssgssr_nint » Conceptual
Il x Characterization Characterization| Dose- vl .. § Model
w | &1 |Exposure p . p = £y (Hazard ID)
X | & Assessment © : ° el “IS"
l<_t o Exposure ! Effects  |[[Assessment 1
— et
o > 5 <+ 8. Analysis
Plan
Risk Characterization Analysis
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fied from USEPA 1998). Risk assessors, risk managers, and stakeholders per- tion process to a greater of lesser extent depending on circumstances (modified
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Suter et al (2003). Framework for the Integration of Health and Ecological Risk Assessment. Human and Ecological Risk
Assessment: An International Journal, 9(1), 281-301. https://doi.org/10.1080/713609865
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The nsk assessment paradigm is built for flexibility

* Processes are similar regardless of protection goal (human,
environment, both)

* The backbone of an integrated framework is a well-developed
problem formulation with an understanding of biological mechanisms

___________________________________________________

Following principles of NGRA, a tiered, iterative, exposure-led \:
framework can be built that integrates human and !
environmental considerations )

o= mmm Em Em oy,
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Draft Detailed Integrated Framework Was Developed
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Tier 1: Problem Formulation, Exposure & Existing Data Assessment
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Tier 2: Refine Problem Formulation, Refine Exposure, Develop Data.
Assess Feasibility for Integration
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Refine Problem Formulation and Scope
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- Does the relevant metabolic pathway exist across species? T
- Does the same protein/chemical interaction exist between species of interest?
- Do the genes associated with the hypothesized bioactivity/outcome exist across species?

- Do data suggest one species may be more sensitive than another for the hypothesized outcome/bioactivity observed?
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Crux of the integrated framework is an understanding on MOA/AOP

Understanding MOA/AOP frameworks facilitates interoperability and integration of human and

ecological effects data.

/ Evaluate Data Sufficiency to Assess Both Human and Ecological/Environmental Effects

Is the observed outcome/bioactivity for the selected species relevant to other species of interest?
If the MOA/AQP is known, what is the taxonomic domain of applicability for it?
If the MOA/AQP is not know, what further interrogations are possible with existing data?
Does the relevant metabolic pathway exist across species?
Does the same protein/chemical interaction exist between species of interest?
Do the genes associated with the hypothesized bioactivity/outcome exist across species?

\ - Do data suggest one species may be more sensitive than another for the hypothesized outcome/bioactivity observed?

Yes, or Unsure

Y

) \__T—
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Tier 3: Refine Problem Formulation, Generate Additional Data, Refine
Exposure and Hazard, Assess Feasibility for Integration

e Refine Problem Formulation and Scope TTTTes
e « What data gaps remain after the Tier 1 data collection review? * How has the data from Tier 0 and Tier 1 informed the testing and analysis plan? * A
’ What is the hypothesis being tested at this phase of evaluation? N

/ / Generate Additional Data \ / \ ‘

- Ifthe MOA/AOP is not know, what further interrogations are possible with existing data?
- Does the relevant metabolic pathway exist across species?
- Does the same protein/chemical interaction exist between species of interest?
- Do the genes associated with the hypothesized bioactivity/outcome exist across species?
\; - Do data suggest one species may be more sensitive than another for the hypothesized outcome/bioactivity observed

conduct distinct assessments
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A change in direction refocused framework specifically on next
generation environmental risk assessment

» Rationale: Recognition that the environmental side of NGRA is less

established and needs further development before full integration of
disciplines.

 BUT! The integration remains.

* The previously shown framework will be simplified but still include the

consideration of data traditionally used for human health risk
assessment.

» Case study chemical selection is underway for subsequent
demonstration of NGeRA framework process

» Data gathering for case study chemicals includes both environmental
and human health evidence streams




Initial conclusions: Framework is flexible to accommodate any type of
nsk assessment and includes human and environmental evidence

* The project challenges the idea of continuing to work in silos between
human health and environmental risk assessment

» Data and lessons learned can (and should!) be shared between
disciplines for a more holistic consideration of chemical risk

* Results from the planned case studies forthcoming in the next year
* This will provide insights into more complete integration of disciplines

* Unilever case study (next talk) will demonstrate how they have begun
the integration of the lines of evidence
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Questions?
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