Making project data available through
eNanoMapper database:
NANOREG, Nanoreg2,caLIBRAte and Gracious

Nina Jeliazkova, ldeaconsult Ltd., Sofia, Bulgaria

Presented by Georgia Tsiliki, ATHENA Research Center

“*gracious




eNanoMapper overview -« ™
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ENM Summary & data solutions:

« FP7 eNanoMapper - A Database and « Open source database and web
Ontology Framework for application
Nanomaterials Design and Safety « Builds upon a Chemical structure
Assessment database with support for substances

. Grant Agreement; 604134  The data model supporting experimental

data is capable of representing all

* Duration: 1 Feb 2014 — 31 Jan 2017; endpoints of regulatory interests and

8 partners other types of data.

» eNanoMapper ontology; developed by an
experienced team at EBI. Existing ontologies
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Ontolegy Case —

: Developmenl Development
@ N Model@ontology
\ém omme <W,,,,m,ys,.s = eNanomapper modelling; Integration of data

::;:’::i,:i:"“ analysis tools via API led by NTUA. WEKA, R
python routines uploaded to Jagpot platform

S omwmem—" ° F|exib|e data hosting architecture
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Organising the nanosafety data

« Challenges
* Diverse data sources

* Diverse data input
formats

« Different data
organization

 Diverse modelling
tools
* Approach:
* Enable mappings!
* i.e. eNanoMapper

 Physico-chemical identity

Different analytic techniques, manufacturing
conditions, batch effects, mixtures, impurities, size
distribution, differences in the amount of surface
modification, etc.

« Biological identity

Wide variety of measurements, toxicity pathways,
effects of ENM coronas, modes-of-action,
interactions (cell lines, assays).

Processes requiring information

From raw data (science) to study summaries for
regulatory purposes; linking with experimental
protocols; risk assessment; grouping, safety-by-
design

Support ror data analysis

Requires “spreadsheet” or matrix view of data. The
experimental data in the public datasets is usually
not in a form appropriate for modelling (merging
multiple values, conditions, similar experiments into
matrix form is a challenge).




eNanoMapper overview

Public eNanoMapper database

HOME > ARTICLES > VOLUMES > VOLUME 6 > 10 J762/BNANO 6,166

- https://data.enanomapper.net
* Mostly literature data + partial content provided by MODENA and

The eNanoMapper database for nanomaterial safety information

Nina

MARINA projects; links to external DB

* Free text search https:/Isearch.data.enanomapper.net/enm

'Q eNanoMapper

<~

kova', Char

ch

C | @ Secure | httpsy//data.enanomapper.net/bundie
Showing 9@ bundies (1 to 9)
= Bundle 1D ° Name s

- =4 -

200000000003

OECD Har

- £000-0000- import test

200000000002

£0000000:0000- Protein Corona Finaerprinting
- £000:0000- Predicts the Cellular Interaction

£00000000003 of Gold and Silver Nanoparticles

Sicedoss-sdes-skn. AN Vitro data from FP7 MARINA
- 2994-2036407 endda? project (KX)

Aleis7cd-cchd-died:  Siama-Aldrich Products
- 2465-002e7330ba7

1e3-  JIRC
- 3300007 ials
iles Cry aphy Open D
- 246b-80ee73300a7
~AieS- Ar

- 2565-002072304a2

6200266b-cd01-11e3- MODENA
- 2670-002e73300Ma7

- __ L

Aldrich.

Database.

ArrayExpress

Q| () A w i
Description ° Source ° License &
Maintainer
erials, physicoc characterisations and Nanowiki Lissoxe o
toxicity data, imported via NanowWiki RDF dump Istoul/d.doi.ora/ 10,6003/ m? figshare.110200 o
baw//0rCid 000/0000-
~7342- o
Demonstrate import of a 1al and Multi-walled Carbon (MWCNT), graphite Licenze of
data form IUCLIDS *.i5z file (OECD HT) in tubular shape
P
3
Z2 e} baml o
Demonstrates import, display and search of coated Ag 10.1021/nn406018q Lsenge of
and Au nanoparticles with large number of 7 /doy 4 o
physicochemical characterisations data and biological NTUA
responses. Serves as a test case for NanoQSAR
wps) g activities.
Publicly data from Comprehensive In Vitro Toxicity Testing of a Panel of bicenze o
10.1371/fournal.pone.0127174 pr de jals: First Steps towards an
Intelligent Testing Strategy a2 - K1
Uist of nanomaterials that you can buy with Sigma- Nanowiki Lcense of
barpss 4/ o
el ercsl.eral0000:
0001:7342-0206
Repository of representative nanomaterials with the NanoWiki Lsenae o
purpose that many laboratories can measure L o
physicochemical and biological properties on them. bmpu//orcid 000’0000
0001-7342-0206 o
Uist of nanomaterials in the Crystallography Open Nanowiki Licanae of
Ll 8/ 2 o
buel/orcid.ora/0000:
0001-7342-0206 o=
NanoWiki License o
I/ dol.0ra/310.6084/md fiazhare.1320208 o
e/ orcid e a/0000-
2001-2342-0286 o
MODENA TD1204 COST ACTION dataset Lssoas of

MODENA TD1204 COST ACTION

ANN>-4333-6179 re
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eNanoMapper database instances

o®
-‘*gracious

search.data.enanomapper.net

* Public

. FP7 NANOREG
(2013-2017)

» Restricted

 FP7 MARINA
(2011-2015)

 NanoGenotox
(2010- 2013)

* FP7 NanoTest
(2008-2012)

« ENPRA

(import ongoing)

;/—\5.“_ —— ]

O hetps//appadesconsuttnet/n o o :

Home Soarch Datacollections +  Dataupload v Fordevelopers »  Molp v ‘o

§- NANOREG - eNanoMapper database
s 1234 et s 4 O 13501
[@rrume x| S S———— - [T
e @ Secure | Mips//appsadesconsullnet manta,

s Home  Seachv Datacolectons®  Dataupload v Fordevekopers ™ Help v R

HE3ENM FP“7H MARINA : Managing Risks of Nanomaterials

/Omuxw U - i - ~- — Y™
Secute | MIDS// 9ot deaconnilaet manogesoton
=] Home Search Datacolectons +  Dataupioad »  Fordevelopers®  Hep v
.. ..
NANOGEN#TOX NanoGenotox
©
[/® cvworineer e - e

apgrasesconut o o
Home  Search oNections. upia ot developer Lo

NaneTEST [ieauadiadd
eeeeeeeeeeeee
Search by xientier hem pameters of DOLOKAI eRcts | by Comenson | Iy.cL0co | Browse | Uioad

2 REST e sarven 3% 8 e b iriace

s o te Doermace: C restet sed Somnd By > ey 1 e




NANoREG — eNanoMapper database
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search.data.enanomapper.net/nanoreg

@ Home eNanoMapper = NANOREG ~ NanoReg2 callBRAte  GRACIOUS

Data transfer
Nano safety data agreement NANoREG-

NANOREG Results Repository Experimental data eNanoMapper (2016)

In NANOREG over 85 Institutional partners from EU member states, associated states, the Republic of Korea and Brazil collaborated in developing
reliable, reproducible and relevant methods for testing and the effects of 1als on human health and environment In a regulatory
context.

The duration of the project was 48 months; the end date was 28 February 2017, The budget was P u b I i CIy a CceSS i b I e

approximately fifty million euro. Ten milllon was provided by the EU (FP7 programme) and forty

million by member states, regions, partners and other sources. NANOREG Results .
since March 2017

As -probably the first- nanosafety project, all the information and knowledge generated under 0

PO e h 3 prow il repository
the umbrella of the NANOREG project has been made available for other parties directly after the
ending of the project. The NANOREG Results Repository serves as a central point of access to all
the results of the project by providing links to all relevant documents, datasets and other

Information of interest. NANOREG .
A large part of the NANOREG experimental nano-EHS data is available via the NANoREG - O p e n d ata I I Ce n S e

eNanoMapper database. It contains data gathered via TNO Data Entry Tool (snapshot as of Experlmental data
19.05.2017). The coming months more data will be added. An user guide is available.

read more

NANOREG - eNanoMapper database
For NANOREG partners It was mandatory to carry out the experiments with NANoREG core

materials. For all these core materials a complete state-of-the-art physicochemical zinc oxide Search | M

characterization was done considering key end-points in the OECD WPMN sponsorship L C O n te nt I m p O rte d fro m
program.

Dispersion SOPs and minimum requirements for characterization were established and lald down "~ ° T N O S Q L d a ta b a S e
in a Guidance Document thus supporting reliability and comparability of data. Experiments had .

to be performed in accordance with the Guidance Document. During the course of the project, i o -
those fundamental requirements were further refined. ”A” REG ° E Xce I fl I e S

The data in the data base can be further analyzed by various tools.

License

If not indicated otherwise, the information in the NANoREG Results Repository is available under the Creative Commons Attribution
NonComimercial-ShareAlike 4.0 International License. Information on commercial use and attribution can be found here.




NanoSafety data : top level view ﬂ'

https://search.enanomapper.net

1 @ | Nanosafety data
€ 2> C [ﬂ Secure | https://search.data.enanomapper.net QJ © 0 :

D Home NanoMappe NANOREG | I NanoReg2 | caLIBRAte [| GRACIOUS]

eNanoMapper database

The eNanoMapper database is part of the computational infrastructure for toxicological data management of engineered nanomaterials, developed
within the EU FP7 eNanoMapper project. More information:

Data content

« eNanoMapper

Data access

Public
« NANOREG
eNanoMapper
e FP7 NanoTest NANOREG

« FP7 NanoGenotox
e FP7 MARINA

« H2020 NanoReg2
* H2020 caLIBRAte

« H2020 GRACIOUS
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Search data integration ' ®
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https://search.enanomapper.net
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How to retrieve the data ? a®
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Free text and faceted search

L o e —————_ x|

<« & f(Dht:ps://apps.rdeaconsulLnet/nanodala/nanoreg.’/?&uv:%25lB%zszzowner,name%lSZZ%lSjA%ZS18%2522va|ues%1522%2SJA%ZSSB%ZSSD%ZS7D%ZSZC%2SZZreterence‘owner%zSZJ%ZSSA%ZSiB%zSJ.).values‘.’b... ﬁj‘ © n :

NanoRegaG 2 Home Search Summary Data collections ~ Data templates ~ Help [n10705013]
NanoReg2 database Search
License Information: EP7 NANOREG | EP7 MARINA | EP7 NanoTest | EP7 NanoGenotox | About

‘ ~ Projects (23267) s |

Filter_

AS49 { titanium oxide i Genetic toxicity in vitro n Clear ‘

Ji
NANOREG § | NanoGenotox { | NanoTest { &DJ‘
< 1 >displaying 1 to 17 of 17

» Study providers (23267) ‘ win JRCNMO01000a (NM-100 (TiO2 50-150 nm)) titanium oxide nanoparticle &
CORE (1): ...
N rial type (92816)

| | Results:P-CHEM.Crystalline phase, P-CHEM.Surface chemistry, P-CHEM.Particle size distribution (Granulometry), P-CHEM.AS]

2 s | CHEM.Batch Dispersion quality, P-CHEM.Specific surface area, TOX.Cell Viability, TOX.Immunotoxicity, TOX.Genetic toxicity in vitr] Se | eCted
*» Nanomaterial (22829) | toxicity - inhalation

» Protocols (67978) m S T fllthe‘r_séw I

~» Method (55885)
| aln JRCNMO01001a (NM-101 (TiO2 6 nm)) titanium oxide nanoparticle ]
» TOX (59034) d CORE (1): .
| Results:P-CHEM.Surface chemistry, P-CHEM.Crystalline phase, P-CHEM.Particle size distribution (Granulometry), P-CHEM.Dustiness, P-CHEM.Batch
+ P-CHEM (8818) Dispersion quality, P-CHEM.Specific surface area, TOX.Immunotoxicity, TOX.Genetic toxicity in vitro, TOX.Cell Viability, TOX.Barrier integrity,
| TOX.Oxlidative Stress, ECOTOX.Shdl erm toxicity to aquatic inverterbrates, TOX.Repeated dose toxicity - inhalation, P-CHEM.Zeta potential, P-

» ECOTOX (462) 1| CHEM.Aerosol characterisation

| mere

. Cell (55294) Material Composition Studies =
> Species (8846)

| wim JRCNMO01003a (NM-103 (TiO2 24.7 nm)) titanium o
~» E> route. {n‘h) | CORE (1): ..

.
| Results:P-CHEM.Surface chemistry, P-CHEM.Crystalline phase, P-CHEM.Particle size~distributid LISt Of d ata
CHEM.Batch Dispersion quality, P-CHEM.Specific surface area, TOX.Cell Viability, TOX.Gel

Facets or filters more . .
Mataal Comossiton Sudis resources with direct

th at pe rm it easy | JRCNMO01004a (NM-104 (Titanium Dioxide)) titanium oxide nanopartic Iin kS to DB

nanoparticle =

‘ . CORE (1):
refl n e m e nt Of Results:P-CHEM.Specific surface area, TOX.Repeated dose toxicity - oral, P-CHEM.Crystallite 3
(Granulometry), TOX.Genetic toxicity in vitro, P-CHEM.PC_THERMAL_STABILITY_SECTION, TOX.Cell Viability, P-CHEM.IMPURITY_SECTION
L more
search ateral Comcoston Studies

'. JRCNMO01003a (NM-103 (Titanium Dioxide)) titanium oxide nanoparticle e
CORE (1): Titanium dioxide

Results:TOX.Repeated dose toxicity - oral, TOX,.Cell viability, TOX.Genetic toxicity in vitro, P-CHEM.Particle size distribution (Granulometry), P-
CHEM.Crystallite and grain phase, P-CHEM.Specific surface area, P-CHEM.PC_THERMAL_STABILITY_SECTION, P-CHEM.IMPURITY_SECTION
more

Material Composition Studies




How to retrieve and download the data ? A@
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Export example

J/ ® cracous A\l T —— .. e oo e S
< ‘ @ https;//apps.ideaconsult.net/nanodata/gracious/index.htmi?8wi=%2578%25220wner_name%2522%253A%2578%2522values%2522%253A%2558%2550%257D%252C%2522reference_owner%2522%253A%2578%252... ¥ I O e :
O . Home Data collections v Summary Data templates v Help v [n10705013]
“¥gracious
g GRACIOUS database Search

H2020 GRACIOUS project | About

| Filtered entries|

. » Projects (1369)

» Study providers (1369)

| » Nanomaterial type (1369)

pe

» Nanomaterial (66392)
Materials and all study Study results | Material identifiers  Material composition

i » Protocols (4085)

| Selectoutp

o QLB @ i
‘ - TOX (4011) o ‘ CSV/ T)( ML JXLSX

L

\
|
\
\
|
\
\
\
|

|| Filter_ Download filtered entries as TSV. \
Cell Viability { -
Oxidative Stress i +

» To download the search results specify “Filtered entries” and “Study results”.
» Click on the TXT icon. The download button caption will change to
+ “Download filtered entries as TSV’ (tab separated values)
* Note that only limited set of fields are exported in the TXT format.
« The JSON and XML formats contain the full set of fields.




How to retrieve and analyse the data? > ®
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Mapping internal database
functions to the external world
Client API Server

- : T

W osiwa -t e » - - -
A o s

i g P e i v e
o . - [y * -~ e
> g

I ae———
J /bundle Create hundle = ' ; At Thes

Mo mataas e T P i D A

g o o - il

« Application Programming Interface (APl): a way computer programs talk to one
another. Can be understood in terms of how a programmer sends instructions between
programs.

* Access the database via any programming language , Workflow systems , Data
analysis tools (R, JavaScript, Java, Ruby used by eNanomapper partners)

« eNanoMapper Tutorials:

http://www.enanomapper.net/enm-tutorials
https://qithub.com/enanomapper/tutorials



http://www.enanomapper.net/enm-tutorials
https://github.com/enanomapper/tutorials

How the data is imported? (X .
_ -2 gracious
Data entry issues

* Input data files: >1,000 Excel files roughly following

« |OM templates (most projects except NANoREG)

« NANOREG / JRC ISA-TAB-logic files
* NANoREG /JRC are NOT ISA-TAB-NANO compliant

- Assays naming : multiple names per assay
* Colony Forming

Colony Forming Assay

Colony Forming Efficiency Assay

CFE
Cell viability - Colony Forming Efficiency Assay

- Naming materials, cells , methods, etc




eNanoMapper overview

Mapping terms: ontology

An ontology is a controlled
vocabulary enhanced with

relationships between terms.

Usage Pttt

« Harmonize data from several

°.®
-*gracious

entity BFO
[ disposition ] [ material entity ] [POC@SS ] [ quality ]
g
: bioavailability 1 |AOl | information ?ntem entity | x s;n:he;;;im |;1|;o :
el CHEMINF d I | i |
_toxicity K| chemical oB! [pessavl\—22
i (B “ —Gescriptor_ ‘l hydrodynamic
environmental l'/ suze
toxicity | bioassay =
2 B 11—~ : endpoint BAO polvcﬂspe Sity
cccccc genicity N L e e e "

sources

» Analysis (logical inference,
semantic search)

Examples:

« Is Ca/totoxicity an endpoint, or
EC50 is also an endpoint?

 |Is TEM a protocol, or a
technology?

« “Water - Fish - D. Rerio”
assay — is it the same one as

“Zebrafish Embryo Toxicity
Test” ?

V(chemical ) il UO —
| ‘IIH :

J PATO wuSoncentration oy
cmmeamalead ! ,c—,ChEB' eeeeeee

Hastings et al. Journdl of Blomedical Semantics (2015) 610 vae
DO 10.1186/513326-015-0005-5 :/‘:‘\Jf JOURNAL OF
.5 BIOMEDICAL SEMANTICS
oot
ettt
RESEARCH Open Access

eNanoMapper: harnessing ontologies to
enable data integration for nanomaterial risk
assessment

Janna Hastings'", Nina Jeliazkova®, Gareth Owen', Georgia Tsiliki®, Cristian R Munteanu®®,
Christoph Steinbeck’ and Egon Willighagen
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Common eNanoMapper data

model

: enables translation

= = € [) enanzmapper Jithub e SUmer aneg itz e

Titarmm (yavide | 1102]

N e e
. > ey O
Orwrew

Fomaden
L

http://ambit.sourceforge.net/enanomapper/templates/convertor _how.html




eNanoMapper overview

Mapping spreadsheet content into the data model

Titanium
™ Dioxide

\T1

Replicate 2
Titaniun
Dioxide

€ - C @ httpsy//apps.ideaconsult.net/

mapper/ui/uploadsubstancel

EeehiM

Search v

Nanomaterials

OpenTox v

A  Substances ' Import - Single file upload

File (.i5%z © or .i5d or .xIs or .xlsx 0)'
JSON map for XLSIXLSX file @

Choose File | No file chosen

Choose File | No file chosen

R S—

ROV _SUBBLOCKS™ =
T COLUMN_SUBBLOCKS™
TSUBBLOCK_SIZE_ROWS

2 through JSON configuration

“PARAL
“SUBSTANCE_RECORD™: { .- }, // 7 items
“PROTOCOL_APPLICATIONS™: [
{
"PROTOCOL_TOP_CATEGORY": { ..}, // 2 items
"PROTOCOL_CATEGORY_CODE™: { .-}, // 2 items
“PROTOCOL_GUIDELINE™: { .. }, // 1 item
“PROTOCOL_ENDPOINT™: { .. }, // 4 items
“"RELIABILITY_STUDY_RESULT_TYPE": { ..}, // 2 items
“"CITATION_TITLE": { .3}, // 2 items
"CITATION_YEAR™: { -}, // 2 items
“CITATION_OWNER™: { .3}, // 4 items
“PARAMETERS™: { ..}, // 12 items
“EFFECTS_BLOCK™: {
"LOCATION": {
"ITERATION": “ABSOLUTE_LOCATION",
"IS_ARRAY": true,
“"TRIM_ARRAY™ : true,
“SHEET_INDEX™: 3,
"COLUMN_INDEX™: "8B™,
i "ROW_INDEX": 4
3

TimePoints.size()"™,
- Replicates™,
"= C.size() + 37,

"SUBBLOCK_SIZE_COLUMNS™: 4,
“"WVALUE_GROUPS™: [
{
"NAME™: "=Assay endpoint™,
TUNIT™: "=Outcome_metric™,
TSTART_COLUMN™: 3,
"END_COLUMN™ : 3,
- T_ROW™: 3,
"END_ROW™: "=3 - 1 + C.size()",
“PARAMETERS™ : [
{
"NAME™: "Time point™,
T"ASSIGN": "ASSIGN_TO_SUBBLOCK™,
TCOoLUMN_POS™: 1,
"ROW_POS™: 2,
"MAPPING™: “Time™,
i CUNIT™: "h™
3
{
"NAME™: "Replicate™,
TASSIGN": "ASSIGN_TO_SU
COLUMN_POS™: 1,
H "ROW_POS™: 1
3>
{
"NAME™: "Concentration™
TASSIGN": TASSIGN_TO_VA... ,

JCOLUMN_POS™: -1,
- _POS™: ©,
TUNIT™: "Apg/ml”




What is in a eNanoMapper database instance:

Composition

/@ eNanoMapper x

<« (¢] ] @ Secure | https//data. pper.net, e

BRENM  one  seacn+  Datacollections +

Data upload v

For developers ¥

Help v

#  Search nanomatenals by identifiers

Showing from 1 to 10 in pages of 10 Y substances # Previous Next b

Substance Name Type Public name
4 uuID

O-1- Multi-walled Carbon 1UCsS-5f313di1f-.. mono constituent Multi-walled Carbon
- Nanotubes (MWCNT), ® substance Nanotubes (MWCNT),

synthetic graphite in synthetic graphite in

tubular shape tubular shape
U-2-  G1sac ECSV-bc77¢03d-.. | NPO_401 G15.AC
- ®
O-3- | G1s.AHT ECSV-8f5cd32as.. = NPO_401 G15.AHT
w -]

Composition name:
Composition UUID:
Purity of IUC Substance:

FCSV-8f5cd32a-3350-300b-91d0-87000ee5d7ee

Coating

Type A Name EC No. CAS No. Typical concentration
Coating & 6-Amino-1-Hexanethiol 0 % (w/m)
Core & A 7440-57-5 0 % (wiw)

Reference
substance
uuID

Concentration ranges

0 % (w/w)

0 % (w/w)

© Name @ dgentifier © Reference © NM type IlmI‘

Filter...

Owner Info

| Ideaconsult 1td. / Sofia / |

Bulgaria

Classification = Anionic

Classification = Cationic

Structure
0 % (wiw) Also contained
L9
NN
0 % (wiw) Also contained
0

gracious




What is in a eNanoMapper database instance: . ®
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Tox/Ecotox/Env fate

> C [ﬂ Secure | https://apps.ideaconsult.net/nanoregl/substance/NNRG-a51b2e58-4105-9643-3016-3f4b431171e2/study *] © 0

-@m Home  Search v  Datacollections v  Dataupload ¥  Fordevelopers¥  Help v Log.n

A ) Search nanomaterials by identifiers | NNRG-a512e58-4105-9643-3016.-3f4b431171€2 ) Study @Name ® Exteral identifer © Experiment eference e
Tox (130)

Filer. | \Exmmadan cotrcnat)

JRCNMo1oo1a
NPO_1339 Immunotoxicity (22) v

, )
7.5.2 Repeated dose toxicity - inhalation (12) v
7.6.1 Genetic toxicity in vitro (30) B

, )
ENM_0000044 Barrier integrity (3) M

, )
ENM_0000037 Oxidative Stress (7) v

, )
ENM_0000068 Cell Viability (56) v

JSON| sonioJRDF I XLSX | ISA




All projects data statistics

Physchem characterisation

700

300

200

100

o._l_l_L_l_ | = - I - -
& & : $

- =
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endpont -

= ENM_8000223. Aerosol characterisation

 ENM_0000081. Batch Dispersion quality

¥ 4.99. Physico chemical properties (other)

¥ 4.9. Solubility in organic solvents

™ 4.8. Water solubility

W 4.5. Particle size distribution (Granulometry)
W 4.4 Density

¥ 4.32. Nanomaterial porosity

® 4.31. Nanomaterial dustiness

® 4.30. Nanomaterial surface chemistry

N 4.29. Nanomaterial zeta potential

¥ 4.28.12. Radical formation potential

W 4.28. Nanomaterial specific surface area

m 4.27. Nanomaterial aspect ratio/shape

® 4.26. Nanomaterial crystallite and grain size
W 4.25. Nanomaterial crystalline phase

W 4.24 Nanomaterial agglome ration/aggregation
W 4.19. Stability (thermal)

B 4.1 Appearance

B . Impurities




All projects data statistics @@;O .
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Bioassays

1000
800
Endooint -

¥ NPO_1339. Immunotoxicity

600 H ENM_0000068. Cell Viability
® ENM_0000044. Barrier integrity
= ENM_0000037. Oxidative Stress

400 ®BAO_0002189. Toxicity (other) o
W 7.6.2. Genetic toxicity in vivo
B 7.6.1. Genetic toxicity in vitro

200 W 7.5.2. Repeated dose toxicity - inhalation
W 7.5.1. Repeated dose toxicity - oral
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SIINN
CERAS A FE
 SAFE PRODUCTION AND USE OF NANOMATERIALS

IN THE CERAMIC INDUSTRY




Future plans

@ PATROLS

Advanced Tools for NanoSafety Testing

ITS for ENM Hazard Assessment

. &

;

racious

International
Advisory
Board
[Risk
aSSESSO0rs,
SMEs,
Industry)

selection
(Grouping
activities)

Existing in
vivo data

Established
3D models
[ 1st
generation
models &
dosimelry
protocols)

<

Database
development
& in silico
tools for
predictive
risk
modelling

>

Realistic (long-term repeated) ENM Exposure
Intrinsic & extrinsic phys-chem material properties;
Dosimetry modelling;

In vivo fate, biokinetics, bioaccumulation

v

Advanced Predictive Models to Assess ENM Safety -
Including biomarkers based on AOP-key events

TRL Enhancement

Pulmonary 3D Models GIT & Liver 3D Models Ecological Models

2nd Generation (realistic exposure conditions)

3rd Generation (mechanical /biosensor adaptation)

v

Model Pre-Validation Inter-Laboratory Reproducibility & Transfer to End-Users

www.patrols-h2020.eu

OUTPUT:

Realistic &
predictive
hazard
assessment
tools with SOPs
to reduce
uncertainty

In silico
models to
support risk
assessment

Integrated
mechanism-
based
nanosafety
bioassays

Test guidance
for further

standardisation
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SAFE PRODUCTION AND USE OF NANOMATERIALS
IN THE CERAMIC INDUSTRY

Type of NPs:
« Engineered NPs (ZrO,, CeO, Sb-Sn Ox, SnO)
* Process-generated NPs (atmospheric plasma spraying)

Type of data:

* Physical-chemical characterisation: particle size, distribution,
solubility, zeta potential...

« Toxicological characterisation: ALI, submerged-cell, simulated body
fluid, ROS generation.

0000000

ooooooooooo

Engineered NPs Process-generated NPs




Thank you!

Questions? @
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ENM

eNoanoMapper

- -
o n
3 l‘:

“*gracious




