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Ep no " Main Goal

GUID

(Develop innovative methodologies to evaluate and manage human
and environmental health risks of NM-enabled products,

considering the whole product life cycle
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GUIDER" Target and scope

THE TARGET SCOPE OF THE GUIDANCE

NM-enabled product Life Cycle o~ \\
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No further action required:

NM-enabled product considered safe
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G U | D E asno — Organization in WPs
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GU'DE» 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 Tool.v2 GUIDEnano Tool.v3

I Validation & Refinement N Validation & Refinement ’

Experts Industrial partners (8 case-studies)
(selected case-studies)  stakeholders (representing the

interests of Industry, Regulators,
\ Insurance, Consumers) /
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GU'DEW The Tool
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Exposure levels and NM form in
J relevant environmental / human

compartments

WOoE / Prioritization Hazard endpoints Read-across
algorithm

(L

Read-across . Toxicity studies
Relevance / Quality available to the user
score
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nWano
GUIDEMW> Risk assessment

NM in product

Pristine NM

NM as in product Exposure hot spots in life

cycle stages

Kinetics Toxicity
data data Phys-chem Human Environment

data NM

Hazard potential/ID
Tiered approach

Exposure potential/ID

Risk
Tiered approach

Assessment

Default value + uncertai

Difault value + uncertainty

‘ DNEL/EL ~

PEC/ PNEC

RA not possible: Refinement of RA
More data geeded to decrease uncertainty

NM enablkd Acceptab|e Decrgase risk by RMM/ safe by design
productissafe Y Risk " No pnarket
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G U | D E» Risk assessment

 Risk assessment decision flow:

— Divided in 4 main elements

* Input and information requirements (exposure and
hazard assessment)

* Risk assessment (calculation of risk and classification
into 3 categories)

« Recommendation for follow-up actions (reduction of
uncertainty, risk mitigation)

* Qutput report
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nWano
GUIDEW> Risk assessment

I D
1 WP 7 Acceptable Risk QOutput report
1 .
1 Per Endpoint |
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: Unacceptable Risk
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1 Sensitivity Sensitivity i ?:r?fnfgf;:nﬁdm
1 analysis analysis variation in data: haze
[ 1 —I zard afo exposure + E:tpn;-re.un
— 1 3. More modeling data for
Hazard Exposure | | JEEEE 2 2 g IR
Assessment Assessment :
WP 6 WP 3,4,5 If High 1
1

w Vi

1. More experimentaldata
{inwitro, inwviwa) for
hazard
Hazard . ck of relevant data: Maore erts for
"f ngh [ ] zard a/oexpasure
ex
. More inz data for
1

H hazard andexposure
4. Route toroute
WP 8 extra polation
r
— Advise / options ismatch between 1. Time extrapolation factor
data hazard and =
Safe by design 2. More experimentaldata
Refinement/ Y B! Exposure {invitro, invivo) for
. FONICVErsus aCute fo—tiee  pooory
reduction of WP 8, exposure 2 n
hazard Advise/ options PRV sem- exposure
— 3 B = 4. More modelingdata for
Reduction in exposure/ release Exposure control l\_ )/ hazard and exposure
Waste management ~ /
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Information requirements

Risk Assessment

‘Risk characterisation ratio’ (RCR):

Hazard Exposure EXPOSUTE

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

* Exposure:
— relevant exposure routes/ duration

— model output, exposure libraries, direct measurement
data

e Hazard:

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

namo —

Hazard endpoints

* |dentification of human hazard endpoints to
be addressed for each exposure scenario

route duration

inhalation single

repeated
dermal single

repeated
oral single

repeated
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uantitative ?
endpoints to be evaluated Endpoints Q

1,3,4,6,7 1 Irritation/corrosion E
1,2,3,5,6,7,8 2 sensitisation
1,3,4,6, 7 3 absorption/accumulation/elimination Y
1,2,3,5,6,7,8 4 acute toxicity Y
1,3,4,6,7 5 repeated dose toxicity Y
1,2,3,5,6,7,8 6 mutagenicity N
N/Y
7 carcinogenicity
8 reproductive and developmental toxicity Y

.



GU'DEW Risk assessment

qualitative

endpoints
(e B8
Yes/No answer

with uncertainty value

Exposure YES NO
Low Medium High Low Medium High
Hazard uncertaint Uncertaint uncertaint uncertaint Uncertaint uncertaint
y y Yy Yy y y
Low
uncertaint No Risk
y
Medium
YES Uncertaint No Risk
y
Hazard
High
uncertaint No Risk
y
Low Uncertainty Ratio Y/N
uncertaint | No Risk No Risk No Risk No Risk No Risk No Risk

Medium : i
V ECI -

High
uncertaint No Risk
y
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GUlDE""“"“"/ Risk assessment

guantitative

|
endpoints
===
eXpOSUTe

hazard value

Exposure = certain amount per time in mass/ time
or surface area/ time or number of particles/ time

Hazard = lowest exposure level at which an adverse event
can be expected (‘DNEL, default, PNEC)
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density

G U I D E» What risk is “acceptable”?

BT ~5% chance of risk
s Relatively high >
chance of high %
0.05- exposure level %
0.00 -
0.8 -
i 50% chance of risk
- - uncertainty
0. 8 high
= — low
0.2
0.0 -
0.8 -
. >95% chance of risk
o o
0.2 =
a.0- 1{ \“"-

1 1 1 1
1e-08 0.001 100 1000

RCR = Exposure / Hazard



GUIDEs—

Risk assessment

quantitative endpoints
o=
cxposure

hazard value

Change from acceptable to “probability of risk”

Defaults:

Acceptable risk, low probability of risk : <5% probability on a ratio of > 1.
Possible risk, medium probability of risk: 5-75% probability on a ratio of > 1.
Unacceptable risk, high probability of risk: >75% probability on a ratio of > 1
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GUIDEs=—

Follow up actions

Possible risk: reduction of risk or reduction of uncertainty
/Uncertaintycause\ r./ \

1. More experimental data
(in vitro, in vivo) for
- ] hazard
R ation in data: g More measurements for
hazard a/o exposure
exposure
3. More modeling data for
hazard and exposure
1. More experimental data
(in vitro, in vivo) for
hazard
Lack of relevant data: 2. More measurements for
hazard a/o exposure = exposure
3. More modeling data for
hazard and exposure
4. Route to route
WP 8, extrapolation
MRS Advise/ options
Advise / options P Mismatch between 1. Time extrapolation factor
Safe bv desien EXpOSUFE control data hazard and 2. More experimental data
y g Waste ma nagement EaBaste (in vitro, in vivo) for
- Chronic versus acute " hazard
it osure 3. More measurements for
- Quantitative vs semi- exposure
quantitative 4. More modeling data for
\ hazard and exposure
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Follow up actions

Unacceptable risk: reduction of risk

Unacceptable Risk

WP 8,
Advise/ options
Exposure control

Waste management
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GUIDEs=—

Future work: risk
assessment

* Continue with tool development

e Discuss and review definition of (acceptable) risk

e Further development of uncertainty/ sensitivity analysis
e Definition of content of output report

» Stakeholder analysis of tool

* Validation with case studies
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GUIDEs=—

Measured data can be summarized with an average value and standard deviation.
This is the variance in the data.

Extrapolation of the data (e.g. from one scenario to the next, or from animals to
humans) will introduce uncertainty.

Model estimation of parameter values will also introduce uncertainty.

What is uncertainty?

Introduced level of SCENARIO
. IDENTICAL COMPARABLE DIFFERENT
uncertainty
" IDENTICAL None Low High
o
2
< COMPARABLE Medium Medium/High High/Very high
(7]
o
= DIFFERENT High High/Very high Very high

» What is considered as “high” uncertainty? A 10-fold deviation? Or a 1000-fold
deviation? The level of uncertainty needs to be quantifiable.

Average * variance Uncertainty

e Uncertainty when defining
the appropriate reference
e scenario




