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Legal Notice ;BES::

Fair Use Disclaimer

This presentation may contain copyrighted material used under the fair dealing exceptions in EU copyright law,
in accordance with Directive 2001/29/EC and Directive 2019/790. It is intended solely for non-commercial,
educational purposes.

Copyright Notice
© ISES Europe 2025

All rights to the original works are retained by their respective copyright holders. Any reproduction,
distribution, or use of this presentation, in whole or in part, requires explicit permission from the copyright
holder(s) or the author. Unauthorized use of any content is strictly prohibited.



Overview of All Training Videos

DoE 1)
DoE 2)
DoE 3)
DoE 4)
DoE 5)
DoE 6)
DoE 7)
DoE 8)
DoE 9)

Basic Concepts and Principles in Exposure Science

Fundamentals of Environmental Chemistry and (Eco)Toxicology

Exposure Modelling

Exposure Monitoring

Exposure Assessment and Risk Characterisation

Risk Management and Sustainability Assessment

Relevant Legislative Frameworks

Risk Communication and Stakeholder Engagement

Statistics and Epidemiology

Access all videos via:

https://ises-europe.org/
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DoE 3: Exposure Modelling

Module 5

Validation & evaluation, advantages &
limitations, conclusions

Dr. Wouter Fransman
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Meet Today’s Presenter: Dr. Wouter Fransman

Current Role:

Principal investigator | Netherlands Organisation for Applied
Scientific Research (TNO)

* Previous Roles:
Research Fellow | Institute of Occupational Medicine (IOM)

 Education:

PhD Occupational Health (Utrecht University)
MSc Environmental Sciences (Wageningen University)
MSc Safety Assessment (Delft University of Technology)

« Special Expertise: Statistical modelling, Exposure
assessment, Risk assessment, Epidemiology




Context and Disclaimers < |SES .2

About This Lecture

This lecture provides an introductory framework, with some topics simplified for
ease of understanding.

Disclaimer

* The content presented herein does not necessarily reflect the opinions, views, or positions of the
presenters' employer or any affiliated organizations.

» References to specific organizations, tools, or entities are for illustrative purposes only and do not
imply endorsement or critique.

* While every effort has been made to ensure the accuracy of the information presented, errors or
omissions may occur.




Learning Objectives

What are Purposes of Provide
exposure models? exposure knowledge of
How do they models in scientific and
relate to exposure different technological
measurements? research areas principles of
(environment, exposure
occupational, modelling

consumer)

How do they
fit in with
wider
exposure
assessment
approaches?

Types of
exposure
models
available,
introducing a
tiered
approach to
modelling

Exposure General
models for advantages
various routes and
of exposure limitations of
(inhalation, exposure
dermal, models
ingestion)

General
things to
consider
when using
exposure
models
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Content

1. Validation and Evaluation
2. Advantages and Limitations

3. Summary



Model Validation {(D))) B

Poor Precision
Good Accuracy
Unbiased
Good Precision
Good Accuracy
Accuracy provides insight into how Precision (reliability) is a measure of ore
close model estimates of exposure the consistency of assessments or
are to “the true” exposure ability of assessors to reach the same
conclusions



‘Essentially, all models are wrong, but some are

useful’ (George Box 1987)

Annals of Work Exposures and Health, 2017, Vol. 61, No. 3, 284-298
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Regulatory Acceptance of Exp

| TRAAC framework

Transparency

T.1 Knowledge of
developers and affiliations
with their contact details
T.2 Detalled description
publicly available

T.3 Fully disclosed
strengths and limitations

A.1 Quality guidance material

A.2 Compatibility with
different levels of expertise

A.3 Availability in more
than one language

A4 Inclusion of a license

A.5 Citations and/or mention

Completeness

[

Module 1: Human
risk assessment

Module 2: Environmental
risk assessment

in scientific, regulato
industry publications

R.1 Testing of the
tool/method

A.7 User friendliness

R.2 Peer review
R.3 Quality of the data

R.4 User variability and
clear decision making

R.5 Uncertainty analysis
R.6 Collaborative effort

A6 Findability and accessibility

ry, o

Applicability

P.1 Applicable life
cycle stages

P.2 Applicable exposure routes
and/er population types

P.3 Mano-specificity

P.4 Quantitative output

P.5 Handling data gaps

P.6 Time and cost efficiency

P.7 Continuously
supported by developers

P.8 Advice for
improving the
output

€.1.1 Core composition
€.1.2 Aspect ratio

€.1.3 Crystallinity

C.1.4 Size range

€. 1.5 Size distribution
C.1.6 Purity

€.1.7 shape morphology
€.1.8 Surface chemistry
C.1.9 Agglomeration/
Aggregation

C.1.10 Surface area
C.1.11 Surface charge
€.1.12 Solubility/Dispersion

€.1.13 Octanol water
partition coefficient

€.1.14 Density

€.1.15 Type of product
€.1.16 Physical form

€.1.17 Dustiness/viscosity
C€.1.18 Boiling/melting point
C.1.19 Route of exposure
€.1.20 Frequency of exposure
€.1.21 Duration of exposure
€.1.22 Level of exposure
€.1.23 Toxicokinetics

C.1.24 Mutagenicity

€.1.25 Acute toxicity

€.1.26 Short/long term
repeated dose toxicity

C.1.27 Reproductive toxicity

€.1.1 Core compasition
€.1.2 Aspect ratio
€.1.3 Crystallinity

€.1.14 Density

€.2.1 Biodegradation/
bioaccumulation

C.2.2 Hydrolysis

€.2.3 Absarption/
desorption

€.2.4 Short term toxicity
on Invertebrates/fishes

€.2.5 Effects on
terrestrial organisms

€.2.6 Growth inhibition
in aquatic plants

[

Module 4: Socio-economic
impact assessment

Module 5: Environmental
impact assessment

Module 3: Human
exposure assessment

C.1.1 Core compaosition

C.1.2 Aspect ratio

€.1.21 Duration of
exposure

€.1.22 Level of exposure

€.3.1 Innovation
C.3.2 Marketability

€.3.3 Increased efficiency
compared to bulk or other
conventional alternative

C.3.4 Profitability
€.3.5 Time to market

launch

€.3.6 Availability and
suitability of alternative
substances

C.3.7 Impact on trade,
competitiveness and
investment

€.3.8 Capacity to
improve quality of life

C.3.9 Impact on the
next generation

C.3.10 Occupational
health risk

€.3.11 Consumer health risk
€.3.12 Employment opportunities
€.3.13 Public health and safety

C.4.1 Energy consumption
C.4.2 Material consumption
C.4.3 Green-house gasses
emissions

C.4.4 Emission of hazardous
substances In alr, soll, or
water from manufacturing,
use, or recycling

C.4.5 Waste from the
manufacturing, use, or
recycling

€.4.6 Product lifetime

€.4.7 Environmental risk
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Content

1. Validation and Evaluation
2. Advantages and Limitations

3. Summary



Advantages and Limitations Z1GES -
of Exposure Models

Advantages

Use of models is cheap and fast Uncertainty of model outcome is large

Models can be used for broad applicability domain Model is a simplification of the true situation
Tiered approach allows prioritization of exposure Models need to be updated for new processes and
assessment substances

Models can prospectively assess exposure for future
scenarios

Models can retrospectively assess exposures for
scenarios for which no data are available

Models can be used when monitoring is not possible
(difficult environmental conditions, no method
available, too many scenarios to cover...)

Models can be used to design workplaces (e.g.
effectiveness of RMMs)
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Summary WBES

* Models cannot and should not replace the collection of good quality
exposure measurements

* More exposure measurements are needed to monitor new
production processes, new substances and gain insight into long-term
trends in exposure

* Validation measurements should cover a wide range of exposure
scenarios and agents

e Accuracy, precision and reliability need to be investigated

* Tool performance varies between process activities and scenario
conditions




Summary (2) = ISES 2

* Ongoing development, adjustment, and recalibration of the exposure
models with new measurement data are essential to ensure
adequate characterization and control of exposure to hazardous
substances

* Exposure model results obtained could be affected by factors such as
professional experience and judgment of tool user and available
information

* It is important that all tool users receive comprehensive training in
tool use and that comprehensive guidance to tools is provided

* Exposure models and tools need robust funding and maintenance to
ensure the long-term availability of these for everybody
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Future training videos:

* Additional details may be covered by ISES Europe in specialized
training videos.



Thank You! < ISES 22

We appreciate your participation and attention

We encourage you to explore other ISES Europe training
videos for deeper insights and broader understanding

Access all videos via: https://ises-europe.org/




Further Reading < ISES 22

ISES-Europe Exposure Model Inventory
ISES-Europe

https://ises-europe.org/exposure-platform/data-and-information-sharing

Guidance on Information Requirements and Chemical Safety Assessment — Chapter R.14: Occupational exposure
Assessment (Version 3.0)

European Chemical Agency (ECHA)

https://echa.europa.eu/documents/10162/17224/information requirements rl14 en.pdf

Guidance on Information Requirements and Chemical Safety Assessment — Chapter R.15: Consumer exposure
Assessment (Version 3.0)

European Chemical Agency (ECHA)

https://www.echa.europa.eu/documents/10162/17224/information _requirements rl15 en.pdf
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