Particles and Health 2021
How can Grouping and Read-Across support Safe(r)-by-
design and regulation of Nanomaterials and Advanced

Materials?
Vicki Stone

v.stone@hw.ac.uk

v &

*gracious

Project no. 760840

www.h2020gracious.eu



http://www.h2020gracious.eu/

Introduction *. &

*gracious
GRACIOUS H2020 Project

Aim
Generate a Framework to enable

practical application of grouping, and
subsequent read-across of
nanomaterials (NMs)/nanoforms (NFs).

« Started January 2018
* Finish end Sept 2021
« 23 partners

Aligns with EU legislation and needs of

industry.
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An alternative approach

*gracious
Conventional risk assessment vs Grouping

- Conventional + Grouping provides |_n’FeII|gent
approach requires .methods: of streamlmmg |
consideration of each o information gathering for risk
substance on a case O ® ° \ assessment
by case basis ® 0\ ®e | 7\ ) | |

. °,  .0° E> o Substances whose physicochemical,
* Expensive ) o, ® toxicological and ecotoxicological
* Time consuming \N@®_ ‘:.’ ® 0 properties are likely to be similar or follow
+ Uses large numbers of ® . _ o o O O a regul_ar pattern as a result of structural
animals similarity may be considered as a group”

(REACH, Annex XI, 1.5).

GRACIOUS goes beyond qualitative similarity assessments by generating a range of protocols
for quantitative similarity assessment that can support grouping in a regulatory dossier.




Framework design

Stakeholder Engagement

Existing Knowledge
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DRAFT
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EU policy makers
- E.g.EC

EU regulatory bodies
« E.g. ECHA, EFSA, JRC

European national government bodies
 E.g. RIVM, NRCWE, BfR

Non-EU regulatory bodies
« E.g. US EPA, Health Canada

Industry bodies
 E.g. NIA, ECETOC and BIAC

Industry
« E.g. BASF, Black Diamond

Consultants
* E.g. Yordas, Blue Frog




Simple Form

GRACIOUS Framework

Nano Today 35 (2020) 100941

Contents lists available at ScienceDirect

nanotoday

Nano Today

ELSEVIER

journal homepage: www.elsevier.com/locate/nanotoday

Entry Point
Single NF or provisional
group of NFs

7
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Basic Information Step

A framework for grouping and read-across of nanomaterials- )
supporting innovation and risk assessment .

Vicki Stone**, Stefania Gottardo®, Eric AJ. Bleeker<, Hedwig Braakhuis©, Susan Dekkers<,
Teresa Fernandes®, Andrea Haase?, Neil Hunt®, Danail Hristozov', Paula Jantunen®,

Nina Jeliazkova®, Helinor Johnston?, Lara Lamon’, Fiona Murphy?, Kirsten Rasmussen”,
Hubert Rauscher”, Araceli Sinchez Jiménez", Claus Svendsen’, David Spurgeon’,

Socorro Vazquez-Campos’, Wendel Wohlleben*, Agnes G. Oomen*®

 NanoSafety Research Group, Hertor-Wart Uneversity, Riccarton. Edmburgh EHI4 4AS. UK

* Ewropean Commission, Jotnt Research Centre (JRC). kspra, Maly

© Natronal Mestitate for Pubiic Health and the Enviromment (RIVM), Bilthoven, the Netherlands

¢ German Federal institute for Risk Assessment (BfR), Department of Chemnical and Product Safety, Beritn, Cermany
* Yordas Group, Lancastey Envivonment Centre, Lancaster Untversity, Lancaster, UK

! Green Dextstons, Ventce, ltaly

* kdeaconsult Ltd, Sofia, Bulparia

* msitteute of Occupational Medictme (TOML. Research Avenue Novth, Fdinburgh EHI4 4AP, UK

' UK Centre for Ecology & Hydrology, Mackean Butiding, Bentson Lante, Crowmarsh Gifford, Walliegford, 0X10 888, UK
| LEITAT Technologscal Center, Barcelona, Spam

¥ BASF SE, Depe. Material Piysics and Dept. of Expertmental Taxdcology & Ecology, Ludwigshafen, Germany

Stone et al Nano Today 35 (2020) 100941
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Detailed Step
Hypothesis
assessment by IATAs
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Applications

* Regulatory dossiers

» Support Innovation
(SbD)

* Refine testing

* Precautionary measures

( Possible \
Outcomes

Grouping and

read-across
decision

Hypothesis
refinement and
reassessment

Generate info
for individual
NF(s)




Detailed form

GRACIOUS Framework

Entry
point

Single NF or Provisional group of NFs

Basic PC-

Release and

penetration

NFsina

Basic estimated or exposure- Identify
starting known estimated or purpose of
information values known grouping
values
4 g
Dermal
A e Quickly
Assess pre-defined [ dissolving not sig
applicability || hypothesis 7 = onm
of pre- is
defmed. applicable Potential .
hypothesis additional Y  espirable
. hypotheses biopersistant solid
for grouping HARN matrix

A pre-
| defined
| hypothesis
is not
applicable

User-defined
hypothesis

Refinement of hypothesis

Stone et al Nano Today 35 (2020) 100941

Tailored
IATAs

Check
Justificati
on criteria

for
purpose #

» Data
matrix

Assess whether
hypothesis is
justified
(1-3 tiers)

Gather info for
individual NF(s)

Justified
decision for

grouping

r -
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Justified
decision for
specific
purpose
e.g.
read-across




Applying the Framework Q":gracious
Using the Framework for Read-Across

/ Use grouping to identify \
source NFs

Target Potential

NF e source NFs

and non-NFs

Data available

Assessment of Read-\
across hypothesis

Substantiation of ReaD
across hypothesis

Generate Read-across\
hypothesis for a specific
endpoint

Generate additional Assess whether
C??rp:’:?n?:gicﬁsand data if needed — target NF is of lower
V\/ghere thev ao physicochemical, in or similar risk

Y9 silico, in vitro compared to the
What they do and/or in vivo source NF or non-NF

Lacks Data

Consider similarities
and differences in
group for
‘What they are’ and

‘EXpOSUFG source

k route/compartment’ / material

Stone et al Nano Today 35 (2020) 100941

Justification
for read-

across from
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Applying the Framework g rac | ous

Using the Framework for Safe(r) by Design

Entry Point . . .
Single NF or provisional . Dur!ng innovation, safe(r)-by-
group of NFs Discovery design approaches help to

o avoid expensive, time
consuming, unexpected

problems with new nano-
“5'°  Second Soreen enabled products

~ ’ =

Basic Information Step

S

St?ge Scoping

Stage . . .
Detailed St [ Possible | G - Grouping and Read-across
etalled step Outcomes Gate ‘o :
Hypothesis assessment —— g 0 toDevelopment _Can be sted during the
by IATAs read-across Stgﬂ SR Innovation process
decision . T .
- S  E.g. aid prioritization of
Tior o [ym——— Y b ey lower hazard candidate NFs
reassessment Eling, s wellelzlie : :
Lm_ - = = P whlle. ensuring product
- 7 Generate info for FaRE—— functlonal Ity
individual NF(s) Stage .

Stone et al Nano Today 35 (2020) 100941
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Grouping is Hypothesis Driven

Hypothesis Template

* There are many ways to word and formulate a hypothesis

 To provide guidance to the user GRACIOUS has
developed a Hypothesis Template

The Framework includes approx. 40

pre-defined hypotheses
« Based upon the literature and available
data
« 17 for human hazard

» 23 for environmental hazard

Purpose and context

What they are?

Life Cycle Where they go?

What they do?




.

*gracious

Grouping
Hypothesis examples

» Respirable NFs showing quick dissolution:
Following inhalation both NFs and constituent ions
or molecules may contribute to toxicity, but there is
no concern for accumulation. Toxicity (also)
depends on the location of the ionic or molecular
release.

* NFs with a chemical coating that is lost from the NF
surface following exposure in soil compartment can
be grouped: Fate and toxicity of the exposure
relevant NF can be considered similar to a non-
coated analogous NF in soil compartment




Testing the Hypothesis

Integrated Approaches to Testing and Assessment

In order to determine if NF(s) fit
into a specific group, evidence is
needed

Scientific evidence is obtained via
application of IATAs that are
tailored to each hypothesis

|IATAs follow the format suggested
by OECD

IATAs are used to gather the
information needed to test a
specific hypothesis

Decision nodes

/A specific hypothesis

triggers a tailored
IATA

AN

.

Interrogate via a
tiered testing
strategy of
SOPs

Is exposure likely?

o

Does NF have PC characteristics
defined by hypothesis?

‘@
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\

Yes / No decisions
Thresholds vs
Similarity
assessment

)

Deviates from

Does NF reach target
ompartment/tissue?

Does NF pose similar hazard to
group members or source
material?

hypothesised
group

@

Member of group defined by
hypothesis

— o ¢ @

Supported by a data
matrix for each decision
node in the IATA
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Data matrix

|ATAs combine and integrates all relevant existing evidence and new data into a
data matrix in order to support evidence-based grouping.

.’\ mmm
@Ev —> \/‘\/




Oral route of exposure
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Hypotheses relevant to grouping

Dissolution in
GIT fluids:

Instantaneous

Quick

Partial

Very slow

Human oral hypotheses

H-O- NFs with an instantaneous dissolution: Following oral exposure, the toxicity is driven by and is therefore similar to that of the
constituent ions or molecules.

H-O-Q1 NFs with a quick dissolution: Following oral exposure both NFs and constituent ions or molecules may contribute to local
inflammation in the OGI tract, but there is no concern for NF accumulation.

H-0-Q3 NFs with a quick dissolution: Following oral exposure both NFs and constituent ions or molecules may drive antimicrobial
impacts (e.g. reducing microbial content and diversity within the OGI tract), but there is no concern for NF accumulation.

H-O-P1 NFs showing partial dissolution: Following oral exposure both NFs and constituent ions or molecules may lead to local
inflammation in the OGI tract.

H-O-P2 NFs showing partial dissolution: Following oral exposure both NFs and constituent ions or molecules may translocate to
secondary target organs and may lead to systemic toxicity in secondary organs.

H-O-P3 NFs showing partial dissolution: Following oral exposure both NFs and constituent ions or molecules may drive antimicrobial

impacts, such as reducing microbial content and diversity within the OGI tract
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Assessment of dissolution

CASCADE IN VITRO DIGESTION ASSAY SAMPLE COLLECTION A
AND
o®e MULTI-TECHNIQUE
® o0 / Step 1: Start ANALYSES  ~ R i i
(

®e
digestion by adding pm
@ 8 saliva (t0)
S ~
X ¥

Step 2: adding At 5 minutes A

stomach l I A R

Step 3: adding At,: 125 minutes
o | 1 = 155 minutes of digestion

O00CIAIN
[0l

.l

awi uonsasig @ b

=2
Atipey: 155 minutes =3 - 245 minutes of digestion
. - 5Oy
7 r T 1 | 1 T
Step 4: end digestion
(tgr =245 minutes) | At; 0 245 minutes o N Vv b‘tb @Q @Q
half life, h
Simulated physiological media and
cascade in vitro digestion assay ] )
« NANoREG D2.08 SOP 06 Half-life values from benchmarks align well - Ure ALANG
« Bove et al. Nanoscale 2017 with the cut-offs in the oral IATAs "t | DITECNOLOGIA

* Guarnieri et al. Small 2018 AND DEVELOPMENT

Di Cristo et al. in preparation



Oral IATA
Dissolution in GIT fluids

‘, H-O: Oral Hypothesis

|

Oral exposure is expected

|

s ®
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Where they go Does the NF dissolve Does the NF dissolve Does the NF dissolve Does the NF dissolve
instantaneously quickly gradually very slowly
after intestinal digestion? after intestinal digestion? after intestinal digestion? | after intestinal digestion?
t 42210 min t 2 >10 min and <2h t.,,>2hand €60 h ty>60h

Group by half-life in the OGI tract (t,,)

| | | |

®
O® ¥ ® C
: @ ®
© © " o 9Ye O 0.0
H-O-l H-0-Q (1,3) H-0-G (1,2,3) H-0-S (1,2,3)
Instantaneous Quick Gradual Very slow
dissolving NFs dissolving NFs dissolving NFs dissolving NFs

ISTITUTO ITALIANO
DITECNOLOGIA
DRUG DISCOVERY

AND DEVELOPMENT

Di Cristo et al. in preparation



Oral IATA
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Dissolution in cells .
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H-O-l H-0-Q (1,3) H-0-G (1,2,3) H-0-S (1,2,3)
Instantaneous Quick Gradual Very slow
dissolving NFs dissolving NFs dissolving NFs dissolving NFs
Toxicity by constituent ions Does the NF dissolve Does the NF dissolve Does the NF dissolve
or molecules quickly in the lysosomal gradually in the lysosomal very slowly in the
fluid? @ ' fluids? lysosmal fluids?
t 4o <48h t,,>48hand <1440 h t,,>1440 h
H-O-l is accepted Group by half-life in the lysosome (t,;,)
SbD and precautionary:
Predict hazard based on
hazard of constituent
ions/molecules Not biopersistent NFs Biopersistent NFs Highly biopersistent NFs
Regulatory:
What they do Perform read across to
source material for oral
toxicity

ISTITUTO ITALIANO
DITECNOLOGIA
DRUG DISCOVERY

AND DEVELOPMENT

Di Cristo et al. in preparation



Oral IATA
Hazard

|

|

Not biopersistent NFs

Biopersistent NFs

Highly biopersistent NFs

|

Toxicity by not
biopersisten NFs and/or
constituent ions or

|

Toxicity by NFs and/or
constituent ions or
molecules

Toxicity by NFs

s ®
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molecules

NF and source material are not
sufficiently similar
for read across

SbD and precautionary: Assume
0 | hazard is driven by NFs and/or
constituent ions or molecules

(H-0-Q 1,3; H-0-G 1,2,3);
Assume hazard is driven by NFs
NF and source material are sufficiently similar for read across (H-0-§ 1,2,3)
Regulatory: Perform read across to NF with similar chemical composition for local toxicity (H-O-Q1,
H-0-G1, H-O-81), or systemic toxicity (H-O-G2, H-O-S2), or microbiota dysbiosis (H-0-Q3, H-O-G3,

H-0-S3)

Apply similarity or toxicity assessment in preparation to read across
to NFs with similar chemical composition

ISTITUTO ITALIANO
DITECNOLOGIA
DRUG DISCOVERY

AND DEVELOPMENT

Di Cristo et al. in preparation



H-O: Oral Hypothesis

|

DiSSOIution in Where they go
GIT fluids

Dissolution in
cells

What they do

Hazard

ISTITUTO ITALIANO

NOLOCILA

aral exposure is expected

Does the NF dissolve
instantaneously
after intestinal digestion?
t 42 <10 min

|

Does the NF dissolve
quickly
after intestinal digestion?
t,2>10 min and <2h

Does the NF dissolve
gradually
after intestinal digestion?
t,2>2hand £60h

| after intestinal digestion?

Does the NF dissolve
very slowly

ty2>60h

Group by half-life in the OGI tract (t, ;)

® 9o
98@%
o0 @0

H-O-l
Instantaneous
dissolving NFs

|

<yes >

Toxicity by constituent ions
or molecules

o *S 0 e
® ® 0 @
H-0-Q (1,3) H-0-G (1,2,3)
Quick Gradual
dissolving NFs dissolving NFs
<Ves™> <Ves >

Does the NF dissolve
quickly in the lysosomal
fluid?

t o <48h

.

Does the NF dissolve
gradually in the lysosomal
fluids?
t,,>48hand <1440 h

H-O-l is accepted
SbD and precautionary:
Predict hazard based on

hazard of constituent
ions/molecules
Reg aforv:
source material for oral
toxicity

|

H-0-S (1,2,3)
Very slow
dissolving NFs

<ves >

Does the NF dissolve
very slowly in the
lysosmal fluids?

t,,>1440 h

Group by half-life in the lysosome (t,;;)

| Not biopersistent NFs |

Biopersistent NFs

Toxicity by not
biopersisten NFs and/or
constituent ions or
molecules

Toxicity by NFs and/or
constituent ions or
molecules

|

| Highly biopersistent NFs |

Toxicity by NFs

Apply similarity or toxicity assessment in preparation to read across

to NFs with similar chemical composition

@ .

o' @ .
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Oral IATA

o0
nnd
| B B "Y DRUG DISCOVERY
AND DEVELOPMENT

—

<

NF and source material are sufficiently similar for read across
Regulatory: Perform read across to NF with similar chemical composition for local toxicity (H-O-Q1,
H-0-G1, H-O-81), or systemic toxicity (H-O-G2, H-O-S2), or microbiota dysbiosis (H-0-Q3, H-O-G3,

H-0-S3)

NF and source material are not
sufficiently similar
for read across
SbD and precautionary: Assume
hazard is driven by NFs and/or
constituent ions or molecules
(H-0-Q 1,3; H-0-G 1,2,3);
Assume hazard is driven by NFs
(H-0-8 1,2,3)

Di Cristo et al. in preparation



Oral IATA

Hazard decision nodes

T
é

Does the NF have similar surface PC properties compared to NF with similar chemical
composition?

4

Does the NF have a similar reactivity response compared to NF with similar chemical
composition?

ki

Does the NF have a similar lysosome dissolution compared to NF with similar chemical
composition?

£l

Does the NF have a similar cytotoxic response compared to NF with similar chemical
composition?

%

Does the NF have a similar inflammatory response compared to NF with similar chemical
composition?

4

Does the NF have a similar genotoxicity response compared to NF with similar chemical
composition?

9

NF and source material are sufficiently similar for read across
Regulatory: Perform read across to NF with similar chemical composition for systemic
toxicity by NF and constituent ions or molecules

. &
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NF and source material are not
sufficiently similar for read across
SbD and precautionary: Assume
hazard (systemic toxicity) is driven
by NF and/or constituent
ions/molecules

VAR RO




Tiered testing strategy
Purpose

Purposes of
Grouping

Safe(r) by Design

Adoption of
precautionary
measures

INCREASING CONFIDENCE
IN GROUPING

Decision Node Question

Tier 1 )

Review existing data

In Silico
In Chemico
Simple in vitro
\
Tier 2

Review existing data

4
~N

Complex in vitro
models

=

Tier
Review existing data

l In vivo models

J N—

~—

. ® .
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S

:

Does the NF have similar surface PC properties compared to NF with similar chemical
composition? [

&

Does the NF have a similar reactivity response compared to NF with similar chemical
composition?

ki

Does the NF have a similar lysosome dissolution compared to NF with similar chemical |
composition?

9

Does the NF have a similar cytotoxic response compared to NF with similar chemical
composition?

&

Does the NF have a similar inflammatory response compared to NF with similar chemical
composition?

4

Does the NF have a similar genotoxicity response compared to NF with similar chemical
composition? '

8

NF and source material are sufficiently similar for read across
Regulatory: Perform read across to NF with similar chemical composition for systemic
toxicity by NF and constituent ions or molecules

Fiona Murphy




Oral IATA

Tiered Testing Strategy

»
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7 Decisional node on

dissolution in - o isi s
- : Decisional node on Decisional node on Decisional node on Decisional node on Decisional node on -
simulant luids Surfacr PC properties Reactivit Cytotoxicity Eitr =gy Inflammation Decisional node on
(OGI or lysosomal Y Genotoxicity
fluids) ), J ' y "
: 1 —F—— 0y 3 0y
D% A4 e VA J v
Review existing data
/" Cascade in vitro dissolution ™. : N N s ) \
/ assay coupled to size § i Y }
distribution analysis |
Preferred method: NANoREG SOP Genotoxicity damage
for dissolution and TEM (ISO/PRF " Cell viability measurements on Barrier damage measurements - .
21363 or NANOREG SOP) CLS Surface coating analysis ROS 2D culture models {cells or on 2D culture models (cells or Cytokineleecrstion MEEICES (0 2D G0
N Preferred methods: DCFH2-DA y measurements on 2D culture models (cells)
E (1SO 13318) and PTA {ISO 19430) Preferred methods: H-NMR, FTIR, (GRACIOUS SOP), EPR (IS0 bacteria) bacteria) models (cells) Preforred methods: Gene mutation
i for size distribution analysis. HR-TEM, ICP-MS, UV-vis, XPS, 18827), FRAS (GRAE)IOUS SOP) Preferred methods: MTS, LDH, Preferred methods: TEER for cells Preferred methods: ELISA assays (OECD TG 476 and TG
- TGA (OECD No. 86) 3 Alamar Blug, Neutral Red (ISO (NANOREG SOP) and AFM for i
. o 5 . A (NANOREG SOF) 490) and quantification of
In vitro dissolution assay in 19007 and NANoREG SOPs) bacteria N ;
- micronuclei (OECD TG 487)
lysosomal fluid
Preferred method: dynamic | | |
dissolution in PSF fluids (ISO/TR /. kY \ ! 5
19057:2017) e N / \ S \ N y N
Review existing data
AN Y Ve /
Cellul. idative st Cellvianility measurements on BEI SrCATERED MEATEIErS Cytokine secretion mea(s;:?:rtnoexr:ztz: ?;Sac%?ture
o Cellular dissolution ok Cave SUBSE, 3D culture models (cells or on 3D culture models (cells or
i measurements measurements on 2D/3D c_ullure bacteria) Eecr measurements on 3D culture models (oalls) }
= Preferred method: dissolution in models (cells or bacteria) Preferred methods: MTS, LDH, Preferred methods: TEER for cells models (cells) FTEEIES e (CETE My
Preferred method: DCFH2-DA Preferred methods: ELISA assays (OECD TG 476 and TG
macrophages Alamar Blue, Neutral Red (ISO (NANoREG SOP) and AFM for ificati
(NANOREG SOP) A (NANoREG SOP) 490) and quantification of
19007 and NANoREG SOPs}) bacteria i i
micronuclei (OECD TG 487)
'\\ 4 7
Review existing data
4 A =
In vivo toxicokinetic studies Preferred method: Bodyweight and " . | 3 -
Preferred method: measuring organ gross necropsy of target Preferred method: Intestine gross In vivo genotoxicity
absorption and tissue distribution organ after oral acute or repeated fecionsvialisfopliaciisiog In vivo inflammation T q
(OECD TG 417) In vivo oxidative stress exposure (OECD TG 420 or TG repeated exposure (OECD TG 420 e Preferred method: TGR mutation
measurements i 408) S WAL Preferred method: measurin LIS (DD TSI,
] - _ Preferred method: measurin ¢ DNA sequencing of gut ATy 9 quantification of micronuclei
Determination of in vivo 9 DNA sequencing of gut q g ot g clinical biochemistry of
x n 0 oxidative stress after oral acute or H n microbiota " . {OECD TG 474), evaluation of the
w biopersistence microbiota inflammatory markers in blood after .
= Preferred method: measuring repealed exposure (OECD TG 420 Preferred method: measuring the Preferred method: measuring the oral acute or repeated exposure DA el [y e
secondary tissue éccumulation or TG 408) decrease or inc;'ease of some structure damage(ofisome|hacteria (OECD TG 420 or TG 408} seisleReny (CIEC S AR Cier
; P PR species in the microbiota oral acute or repeated exposure
after repeated exposure (OECD TG bacteria species in the microbiota R A e (OECD TG 420 and TG 408)
408) population after oral acute or

repeated exposure (OECD TG 420

and TG 408) 7

M. repealed exposure (OECD TG 420 s,
‘\»..

and TG 408) ) X




Similarity assessment >° 8

Method development - grqcious

"Substances whose physicochemical, toxicological 23 mentions of “similar” in the ECHA guidance on

and ecotoxicological properties are likely to be NFs, but no guidance on algorithms or

similar or follow a regular pattern as a result of implementation

structural similarity may be considered as a group" (Appendix R.6-1 for nanoforms applicable to the

(REACH, Annex XI, 1.5). Guidance on QSARs and Grouping of Chemicals,
2019)

How can we justify hazard assessment by grouping instead of
animal testing? Concepts and usable tools to quantify the
similarity of nanoforms

Nanolmpact

Nina Jeliazkova?, Eric Bleeker®, Richard CrossS, Andrea Haase, Gemma Janer®, Willie Peijnenburg®, SpeCIaI |ssu§
Mario Pinkd, Hubert Rauscherf, Claus Svendsens, Georgia Tsilikis, Alex Zabeoh, Danail Hristozowh, To be submitted
Vicki Stonel, Wendel Wohllebeni* June 2021




RDI mg kg.Half time d.FRAS mBOD,LDH LOAEC (OWA based similarity)

NFB NFA CeO2A1 NM211 NM212 NM105 NM110 NM220

Multidimensional similarity assessment
Algorithms

 Multidimensional distances

» And/or unsupervised statistical methods (e.g. cluster analysis)
» Very useful to explore patterns

. ® .
“gracious

* Previously applied to combine multiple assays (Bahl et al 2020) and to

toxicogenomics (Nikota et al. 2015, Tsiliki et al. 2017)

|NM105

[ J=2 ] | CeO2-A!
|NM212

4*NM211

~INFB
O L L Q & O 40 0
‘@‘g’o‘@o&qu o°Qo‘g F L&

A1

\ (‘\ S
Pt «\“ FS& 9
Q,Qgp Qﬁoo on g Qp"c

NM220 NMII0 NMI05 NM212 NM211 CeO2-Al NFA NFB

v & &
Q‘«‘\Q‘bd\ - Q_V‘"? Qy. Qf-’ C?oéf 9&‘} I-Z

@C M I iwno Substance

BaS04
Zn0
Tio2
Ce02
Fe203

Results: Not robust
between different
algorithms.

Conclusion:
Multidimensional
approaches are
considered to be tools
of discovery rather than
regulatory methods.




LDH LOAEC X-fold LDH LOAEC Bayes Factor

nvM220 SRR 12 IBE 10 BES 03 01 [EEENEE RS
11 B 29 a5 | 2 2.8

1
10 | 16 | 15 | 16 KM 09 | 09

o
Pairwise property-by-property
In vitro toxicolo | R ' '
gy . DDODODE oL R
Four algorythms compared | ] .

The CeO, NFs and Fe,O; NFs
0B

» similar within each substance,

* clearly different from .
benchmarks.
:E 2 2 2 2 § s £ = 2 2 2 2 § s ¥
Similarity results for x-fold, OWA- c) LDH LOAEC OWA d) LDH LOAEC absolute diff vJ transfor
based, Bayes are mostly
consistent

NM105
25

Numerical values used to assess
similarity are different per
algorithm.

NM212

NM211 20

Ce02-Al
15

NFA

Absolute difference (1D Euclidean)
required YJ transformation of data

10
NFB

35
NM220 18 18 18 23 18 - 18
NM110 18 18 18 12 18 18 30
0.( 0 | 00 .0 .0

= =S P o o
o
forundum ! ; . ; m ; ; g

: :
to give comparible results
korundum

T T T T T T T T T 0.0

2 2 & & 4 == T 2 B E 2 2 &8 3 o = & g &£

~ — — o~ ~ ~ = = [} =1 o~ — — o~ o~ ~ = 4 =]

3 8 8 3 3 § s E 3 3 8 3 3 § 8

2



GRACIOUS links to eNanoMapper

Using existing and new data

©ENM Aot Projects  FAIRDats  Melp ~
A A4

Welcome to the Nanosafety Data Interface

Public <
wigres SENM
i G .l n
Restricted access No wm % arocious X
auBRAte L ¥ E5Ne @ PATROLS Towean] DR
._é‘:;mdws Home  Project Search Summary  Template Wizard ~

H2020 GRACIOUS - eNanoMapper database

* Projects (80533) 2 I—Htts—hst-—]—&eleehen—]—%edeﬁned@ueﬁes— -ExpTI
( Filter_ )
ENPRA i GRACIOUS i Select dataset to export
MARINAJ Selected entries

 NANOGRAVUR { NANOREG i
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Data to support GRACIOUS Framework

Phys-chem
Cell viability, oxidative stress, reactivity
Harmonized templates and terminology
- Hazard, Exposure, PC
- Quality score added
Data is fed into matrix to support a
similarity assessment
Blueprint test environment links to
eNanoMapper to allow data transfer

https://search.data.enanomapper.net/projects/gracious

Nina Jeliazkova



New and existing data

Data Quality and Completeness

Quality and completeness

The methodology takes into account the
following criteria:

data completeness;
data reliability;
data relevance;
data adequacy.

Scores are calculated for each of these
criteria and those are aggregated into a
quality score and a completeness score.
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Red — data is of insufficient quality.

— data is sufficient quality, but
needs further consideration to be
used for a specific task.

Green — data high quality.

Danail Hristozov, Nina Jeliazkova, Hubert Rauscher
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Testing the Framework

Case studies

Research
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GRACIOUS Grouping Framework Design « B
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‘ » Hypotheses - Similarity methodology
* Pre-defined list complete ' - Multicomponent
4 » User-defined template

complete . Panjwlse F.Jrop.ertyl/-by-propertyf
. |ATAS . Quality criteria incorporation
J * Human complete Blueprint and Framework tested

« Environment complete ‘ 17 case studies conducted

e |nhalation — 6 internal, 5 external
e Oral — 1 internal, 1 external
¢ Environment — 2 internal, 2 external

» Guidance document

* Blueprint of software

« Machine readable and open
| access

J * Integrates hypotheses, |ATAs
| and data sources

, * Integrate similarity assessment
| and data matrix

'- Guidance in a nutshell
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For more information

https://lwww.h2020gracious.eu/library
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Thank you'

Vicki Stone
v.stone@hw.ac.uk
info@h2020gracious.eu
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