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Why Risk vs. Hazard Assessment?

* Defining clear objectives / protection
goal(s) is a critical element of effective
chemical management strategy

" Need the ability to guantitz{tive] measure
mitigated risk(s) and/or realized benefits as an
outcome of that strategy and related decisions

= Without this, effective deployment of
technology, regulatory, and policy decisions are
not possible

* Risk assessment quantitatively compares

exposure and hazard effects thresholds

= Outcome is %}Ilantitativg (e.g, risk ratios —
RCRs, RQs, MoE), easily interpreted, and
comparable

Emissions Effects
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PNEC / DNEL
Derivation

Extrapolation to Receptor
of Interest***

Risk Calculation (RCRs)
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Benefits of Tiered Risk Assessment (TRA)

1. Use cases for Risk Assessment vary considerably

" Information availability / necessary for problem formulation may differ

2. Tiered Risk Assessment allows for fit-for-purpose assessment / efficient use of

resources
" Screening vs. definitive

3. Requires alignment / clear communication of applicability & uncertainty

" Objective(s), stakeholder needs, ultimate utility of assessment

rgeted / Decision-making

ier 3: Use andor Site Specific

For Example: Tier 2: Use Spgé'rﬁc / Targeted
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Risk Assessment Framework
Project

Overall Risk Assessment Goal and objective:

" Develop a framework/approach to evaluate the risks of additives in plastics to the
environment and human health across the entire article service life, including impact to
circularity;

Goal for today’s presentation:

" Present a starting point for the conceptual risk assessment framework for
chemical additives in plastics that together we can discuss, add to, modify and refine.

" Build consensus on a tiered based approach and criteria
= Identity any blind spots or difference in priorities
" Prioritize research / science needs for data gaps

Approach for today’s discussion:
" Discuss complexities and challenges of risk assessment of chemical additives in plastics
" Develop and coalesce around elements / principles of a robust and scientific approach

General Business 5 ﬂ
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Currently Available Resource:
Food Contact Chemicals Database
Utility and Limitations
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Data Collection & Workflow - Example

* Food Contact Chemicals Database S CCdb) developed by Food Packaging Forum SFPF) is a database of chemicals
known or suspected to be associated with polymers (incl. additives, 1mpur1t1es, catalysts, & monomers)

. FPF database filtered for CAS # which were associated with plastic articles and polymers (rubber and adhesives were excluded at present) N = 4,570

Data Availability for Assessment (FPF Database) N =4,570
List of Additives / Chemicals Potentially Used in the

5000 100.0%

96.5% Production/ Processing of Polymers or Plastic Articles

4500 92.1% 90.9% .
4000 (Food Contact Chemicals Database)
3500 N=161
3000 . No Assessment Not Feasible
2500 | Based on Existing Information
2000
1500 N=4,152
1000 . .
500 350 Substances Confirmed in 1 or more Curated Regulatory
— and/or PS Databases (i.e., EPA CompTox)

0
All (FCF Valid CAS Matched in Curated Regulatory Insufficient
Plastics List) & Product Stewardship Data to Assess
Databases (1,2, or 1+2)

Number of Chemicals [-]

Substance Type(s) Substances WITH Phys-Chem Substances Without Phys-Chem
Properties / Discrete Chemical Structure Properties / Discrete Chemical Structure
570/, for Tiered Risk Assessment for Tiered Risk Assessment

® Monoconstituents (MC) Tiered Risk
iered Ri

Assessment & Reg. Status

m Mixtures/UVCBs (Excl.
Polymers)

General Business
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Risk vs. Hazard Assessment (Data Availability)

* Substances with estimated phys-chem data (e.g., MW, log(Kow), SMILES) were assessed using a risk assessment framework (left).
* Substances for which this information was unavailable were assessed using a hazard assessment framework (right)

Tiered Risk Assessment Tiered Hazard Assessment*
Assessment | Assessment Exposure Hazard Prioritizati Requlatory Action /Evaluati
T A rioritization . egulatory Action /Evaluation
Scope ier ssessment Assessment Category Hazard Properties (e.g., CMR, STOT) & Perception List(s)
S Toxicological
100% Migration / . .
1 Bioavailability Threshold of 5 Severity of hazard conclusion Restricted or Bgnned S T
) Concern(TTC) I Lists
Indirect, Non- / classification
Occupational Equilibrium Established 4 Regulatory or Authoritative
Oral Exposure 2 e Threshold Value Evaluation(s)
. Partitioning
(e.g., Man via (ToxVal data) ) )
Screening & Potential Hazard

Environment)” Subst 3
Migration Modeling yostance-

Specific Refined
(e.g, US EPA AMEM) Assessment(s)

Quantity & Quality of Data Lists (Non-authoritative)
(WoE) No List(s) / Inventory Only
(Presence or Absence)

Synthesize Results & Document Assessment
& Prioritization Outcomes

Note: Polymers assessed using risk framework (MW > 1000, log(Kow) > 10). UVCBs which are well-characterized (US EPA) were assessed using risk framework.

General Business
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Elements of a Risk

Assessment Framework
Brainstorm — First Pass
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1. Problem Formulation and Scope

High-Level Overview

Define Purpose of the Define the Plastic Define the Additives and how they are

Assessment

Article

incorporated

Define the Plastic Article Life Cycle (Z.e. use,
end of life, and circularity)

2. Regulatory Screening

Identify if/what regulations exist for this
additive and/or for this use?

]

v

3. Hazard Assessment

v

Additive Hazard Prioritization Criteria
(e.g. potential additive of low concern)

Are there potential transformation products of the

Determine the hazard profile

additives and what are the associated hazards ?

4. Exposure Assessment

¥

Determine the migration from the plastic across

the life cycle and end-of life

Intended use and end of
life risk Assessment

Fate, Further Modification,
and circularity

5. Risk Characterization

Characterize risk to humans and
environment

v

N

n

Data/Research Needs

General Business
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Risk Assessment
Framework Considerations
Complexity Methods (Models & Data)
* Additive Perspective * Analytical methods to measure additives (and degradants) at levels
* Homogeneity of additive (blended, encapsulated) needed in different matrices
* Migration potential * Modeling Approaches (currently limited) that can be used for
* Bioavailability / uptake refinements before analytical methods are needed
* Plastic Article * Standardization of methods/best practice
* Type, size, shape, porosity, chemistry of Plastic * Evaluating what’s there; Leverage existing ASTM standards
and NIST standards if existing
* Cumulative additive addition across the value chain (visibility) * Standardized final articles — standard film, rigids, durables
Hazard Exposure
What are the intrinsic environmental and human health How are humans and the What happens specifically
hazards of additives? environment exposed? from a fate perspective?
* Additives Database (*separate project) Exposure Scenarios Fate Scenarios
* GHS Classification * Con.surner and Direct * Environmental conditions of
e D dants of Concernp Environment exposure from compartments
Sl : intended use * Degradation potential or chemical
* Conside.r Unintentional modification of the additive
Uses/Misuse * Dosage and threshold of concern
L]
(date) DRAFT — FOR DISCUSSION ONLY 12 h?a
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Considerations for Additive Prioritization
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Does the Additive meet the
Additive of Low Concern Pre-
screen Criteria?

Additive ——

Potential Criteria

Physical/Chemical Properties
mediating Migration and
Bioavailability

Is the additive expected to migrate
out of the plastic article?

Is the additive expected to be
bioavailable if it does migrate out?

(Additive of Low Concern Pre-screen Criteria)

! Substance would not be
! expected to be concern
: (De-prioritize)

o L

M Evaluate in Risk

Assessment Framework

Diffusion
within the
polymer

MW, size, interaction
with polymer matrix

Partitioning
from solid
phase into

liquid phase

Solubility of
additive

Dispersion
into bulk
media

Solubility and
dilution

General Business
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Risk Assessment Framework Workflow
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Additive ——

For Additives not
meeting the Pre-screen
criteria

Plastic ——

Are there hazards to humans or the
environment associated with the
Additive and transformation
products?

* Determine the hazard profile

* Query Additives Database (2023
Goal for ICCA Additives working
group Pre-INC3 (November))

Characterize
* Polymer Types
* Surface Chemistry (Polarity,
Charge)
* Size of Plastic
* Shape of plastic
* Surface area and Porosity
* Density
* Crosslinking

Substance would
not be expected to
pose a risk

Define Exposure Scenario
What is the intended use of
the plastic article?

Where does it end up?- End of
Life

Further Modification

n
W

Exposure-based risk Assessment — Rate
and Dose

Tier 1: Worst-case calculation/
consideration as input

humans or environment

Tier 2: Modeling Approaches to
determine input

humans or environment

Tier 3: Determine the migration from
the plastic for input

l Proceed below if RCR > 1 for

l Proceed below if RCR > 1 for

Characterization

Fate, Further Modification,
and Circularity

|1

\ 4

Lower Complexity

Higher Complexity

Known transformation products
Consumer Use
End of Life

Role in Recycling technologies —
Impact of plastic additives on this

Unknown transformation products

Risk assessment of recycled products

Determine the migration from the plastic
o Factors to consider: additive itself and how it
is incorporated (blended,
encapsulated), polymer, and environment
S Leverage industry standards for intended
use: Food packaging, medical device,
construction materials, waste management.
g Gap: Standardized approach for migration
into the environment

-
1
i i
1 1
: 1
1
i tohumansand !
| environment !
1
i i
1
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Development Need

General Business
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Discussion on Additive Prioritization Criteria and Conceptual
Framework

 What do you see as some benefits to taking this approach?

 What are some risks with using this approach?

 What are the gaps in the conceptual framework as it is?

v
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Breakout / Discussion
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Types of Information / Data Needed

Polymer & Additive Properties Environmental Fate & Transport Data

Ecological & HH Hazard(s) Information

Use Scenario & Emissions
Information

General Business 5 ﬂ




Critical Data Needs / Minimum Information Req’s

E-Fate, Human Health & Eco
Hazard Information

Particle / Polymer / Tonnage / Use / Emissions
Additive Information Scenario Information

Tier 0
(Generic)

Tier 1-2
(Refined
/ Use
Specific)

Tier 2+
(Action-
based)

General Business



Adequacy of Existing Data, Models, & Assumptions (Current State)

Are the data / methods / models adequate & reliable as individual lines of evidence
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= Adequacy of Existing Data, Models, & Assumptions (“MVP” State)

Are the data / methods / models adequate & reliable as individual lines of evidence
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Particle/Polymer/Additive
information
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