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GUIDEN"? — Project goal, target
and scope

(Develop innovative methodologies to evaluate R

and manage human and environmental
health risks of NM-enabled products,
considering the whole product life cycle SCOPE OF THE GUIDANCE

r’*

I |
| |
Interactive digital Guidance Tool | :
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Organization in WPs
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GUIDEM»> Project Timeline

GUIDEnano Project

Experts

Experts \
GUIDEnano hypothesis-dri iment
(State-of-the-art knowledge) ( nano hypothesis-driven experiments

+ new data from other projects)

Structure and S )
. Validation & Refinement
main input data

GUIDEnano Tool.vl GUIDEnano Too ~6UlDEnano Tool.v3

Validation & Refinement

Validation & Refinement

Experts Industri case-studies)
(selected case-studies)  stakeholders (representing the

interests of Industry, Regulators,
Insurance, Consumers)
::‘ila::::t‘ituutvoorVolksgezondheid
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G U I D E e Risk assessment strategy

Output
Risk report
Assessment

Exposure Hazard Probability of risk

Assessment Assessment
Low BMeditil High

Re-assessment Re-assessment Sen5||t|v'|ty No further
exposure hazard anafysts actions
AA 1‘ A * Uncertainty

analysis

Advise / options
Safe by design Risk
management

management
measures

Advise/ options

Exposure control
Waste management
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Derivation of safety limit value

GUID

e Stepwise approach for both hazard assessment and risk assessment
* Harmonisation between human and eco approach

Steps to derive a safety limit value human

. Select toxicity studies Hazard

. Derive effect level for each study (NOAEL, LOAEL, BMD, etc) ~ assessment

Determine uncertainty factor for each effect level

Determine modification factor for each effect level

Determine assessment factor for each effect level

Derive safety limit value: for example NOAEL/NOEC x Risk
modification x AFs —  assessment

. Derive overall safety limit value per endpoint

. Risk assessment: compare safety limit value with

corresponding exposure level ~
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Step 1: Select studies

Studies for the related endpoint are selected based on
three scores

* Similarity score « Relevance score
— Composition — OECD study y/n
— Coating — Evaluation of relevant endpoints

Shape _
Primary particle size, aspect ratio
Aggregated size

Etc...

* Quality score: —

Klimisch score: reliability of the study -

Nanomaterial score: completeness of
the PC characterization of the
nanomaterial/nanomaterials assessed
within the study.

Duration of exposure

Exposure method (e.g.
inhalation: whole body, nose-
only)

Species
Etc...

e
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Derivation of safety limit value

GUID

e Stepwise approach for both hazard assessment and risk assessment
* Harmonisation between human and eco approach

Steps to derive a safety limit value human

. Select toxicity studies Hazard

. Derive effect level for each study (NOAEL, LOAEL, BMD, etc) ~ assessment

Determine uncertainty factor for each effect level

Determine modification factor for each effect level

Determine assessment factor for each effect level

Derive safety limit value: for example NOAEL/NOEC x Risk
modification x AFs —  assessment

. Derive overall safety limit value per endpoint

. Risk assessment: compare safety limit value with

corresponding exposure level ~
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Derivation of safety limit value

GUID

Steps to derive a safety limit value environment

1. Select toxicity studies per environmental compartment )
2. Derive effect level for each study (NOEC, IC50, etc)  Hazard
3. Determine uncertainty factor for each effect level assessment
4. Determine modification factor for each effect level ~
5. Determine assessment factor
6. Derive safety limit value per compartment: i.e. NOEC x
modification x AFs _ Risk
7. Risk assessment: compare safety limit value with assessment

corresponding exposure level

S B3



G U I D E b Step 2: Derive effect level for
each study (NOAEL, LOAEL,

BMD, etc)

Study type

ora NOAEL/BMD/LOAEL/..

Acute tox study Inhalation NOAEL/BMD/LOAEL/...
Acute tox study Dermal NOAEL/BMD/LOAEL/...
Repeated dose tox study Oral NOAEL/BMD/LOAEL/...
Repeated dose tox study Inhalation NOAEL/BMD/LOAEL/...
Repeated dose tox study Dermal NOAEL/BMD/LOAEL/...
Carcinogenicity study Oral NOAEL/BMD/LOAEL/...
Carcinogenicity study Inhalation NOAEL/BMD/LOAEL/...
Carcinogenicity study Dermal NOAEL/BMD/LOAEL/...
Reproduction tox study Oral NOAEL/BMD/LOAEL/...
Reproduction tox study Inhalation NOAEL/BMD/LOAEL/...
Reproduction tox study Dermal NOAEL/BMD/LOAEL/...

e Each study will lead to at least one effect level, i.e. NOAEL, LOAEL,
Benchmark Dose (BMD), etc.

 Multiple NOAELs are possible per study, for example a NOAEL for non-
neoplastic effects and a NOAEL for neoplastic effects in a carcinogenicity
study.

S B3




GUIDEP’F Step 3: Determine

uncertainty factor

Overall score
(multiplied
value)?

Available

studies

Similarity 0.7 0.56

Quality 0.8
Relevance 1

Similarity 0.8 0.58
Study 2 Quality 0.9
Relevance 0.8

e Translation of scores into uncertainty factor (WP6)

— Relevance score: overlap with assessment factors (Step 5)
— only elements not covered by AFs are taken into account
— Further discussed and decided by WP6

S B3



Type of factor?

What does it address

List of assessment factors for

human RA- 1

Action on Safety Limit Value
derivation

Possibilities of reducing
uncertainty within the study

SR EREE - Modification

day (inhalation)

Correction activity R\Y[eleliile=ldlely!
workers

(inhalation)

Correction LOAEL —
NOAEL

Uncertainty

Interspecies Modification

differences -

allometric scaling

Differences in exposure time per day
between exposure scenario and study
considered i.e. if a 6h exposure study is
used for a scenario involving 8h or 24h
exposure for workers or consumers

Differences in respiratory activity between
experimental animals and workers (during
8 hours light activity at

Work the respiratory rate becomes higher
than standard).

For studies in which NOAEL cannot be
derived, so safety limit value has to be
based on LOAEL.

Extrapolation of dose based on differences
in bodyweight.

Apply factor:

- Worker, inhalation, 6h -> 8h:
factor 1.33

- General population,
inhalation, 6h -> 24h: factor 4

Apply factor:
Worker, inhalation, 6.7 m3
- 10 m3: factor 1.49

Apply factor: 3

Apply factor:

-Rat: 4 Rabbit: 2.4
- Mouse: 7 Monkey: 2
- Hamster: 5 Dog:1.4

- Guinea pig: 3 Other: 4

Reduction not possible

Reduction not possible

Reduction of uncertainty by
taking BMD approach

Reduction not possible
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What does it address

List of assessment factors for

human RA- 2

Action on Safety Limit
Value derivation

Possibilities of reducing
uncertainty within the
study

Interspecies
differences —

Uncertainty

remaining
toxicokinetics
and
toxicodynamics
Intraspecies
differences

Variability

Study duration

Uncertainty

Correction for interspecies
differences (other than allometric
scaling), i.e. toxicokinetic differences
not related to metabolic rate (small
part) and toxicodynamic differences
(larger part).

Variability between humans (taking
into account differences in
sensitivity). Such variability is always
present in a population.

Determines whether study duration
is long enough to even assess
endpoint and if so, is used to correct
for the differences in duration
between study and exposure
scenario, e.g. when a 28 day study is
used for chronic exposure

Apply factor: 2.5

Apply factor:
- General population: 10
- Workers: 5

Apply factor:
- Sub-chronic to chronic: 2
- Sub-acute to chronic: 6

Reduction is possible, e.g.
with information on
toxicokinetics and
toxicodynamics.

Reduction not possible

Reduction is possible based
on evidence that increasing
exposure does not increase
the incidence or severity of
adverse effects.

e.g. for local dermal effects,
local effects in the
respiratory tract (considered
concentration- rather than
dose-dependent).




Information requirements

Risk Assessment

‘Risk characterisation ratio’ (RCR):

Hazard Exposure EXPOSUTE

Assessment Assessment ﬁ d E
WP 6 WP 3,4,5 QIura viile

* Exposure:
— relevant exposure routes/ duration

— model output, exposure libraries, direct measurement
data

e Hazard:

— relevant endpoints with (if possible) quantitative exposure
estimate with uncertainty

-9 Rijksinstituut voor Volksgezondheid
43 en Milieu
Ministerie van Volksgezondheid,
Welzijn en Sport
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Risk assessment

1. | Effect level (e.g. NOAEL)

P

E

1]

L

e

(a'

Concentration
2. | Safety limit value (corrected effect level) Factors:
*  Modification factors

Fy * Assessmentfactors
E

] <

L

e

(a'

Concentration

3. |Comparison safety limit value with exposure data

e .

p= B Exposure - Risk: RCR (exposure/hazard)
e > -

[1+]

o

DE_ Safety limit value

Concentration

NB. Exposure data will, if available, be expressed in a distribution

S B3
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Future work: risk
assessment

* Continue with tool development
* Further development of output report of the tool
* Stakeholder analysis of tool
e Evaluation and validation with case studies
— Hypothetical
— Industry

@ Rijksinstituut voor Volksgezondheid
=3 Mili
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