NANOREG DATABASE

An instance of the eNanoMapper database and the search application are installed at
https://apps.ideaconsult.net/nanoregl and https://search.data.enanomapper.net/nanoreg. No
registration or login is required since March 20, 2017.

Content

The current content is converted from a SQL dump of the TNO experimental database as
provided Jan 23, 2017.

The original NANOREG project data entry was organised in two different ways. Most of the data
generated by the NANOREG project is entered via a web entry tool (DET), into a MySQL
database, both developed by the Dutch Organization for Applied Scientific Research (TNO). The
TNO database design is based on templates developed by the European Joint Research Center
(JRC) for assays performed in NANOREG. The TNO database content was converted into
eNanoMapper database SQL and this is what is currently available online at the web sites
above. Besides the SQL dump, a large amount of NAnoREG data is provided as Excel files,
provisionally following the NANoREG templates. Cleaning, configuring and importing into the
database are ongoing.
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JRCNMO1000a(NM-100) (TiO2 50-150 nm) titanium oxide particle
CORE {1} 1

Results:P-CHEM.Particle size distribution (Granulometry), P-CHEM.Aspect ratio/shape, P-CHEM.Batch Dispersion quality, P-CHEM.Specific surface
area, TOX.Cell Viability, TOX Immunatoxicity, TOX.Genetic toxicity in vitro, TOX.Repeated dose toxicity - inhalation
more

Haterdal Composition Studies

JRCNMO1001a (NM-101) (Ti02 6 nm) titanium oxide ticle @
CORE (1}:
Results:P-CHEM.Particle size distribution (& ¥)e P-CHEM.L P-CHEM.Batch Dispersion quality, P-CHEM.Specific surface area, P
CHEM. Surface chemistry, TOX.Immunotexicity, TOX.Genetic texicity in vitre, TOX.Cell Viability, TOX.Barrier integrity, TOX.Oxidative Stress,
ECOTOX.Short-term toxicily Lo aguatic inverterbrates, TOX.Repeated dose toxicily - inhalatien, P-CHEM.Zeta potential, P-CHEM.Aerosel
characterisation

more

Material Composition Studies

JRCNMO1002a(NM-102) (TiO2 21-22 nm) titanium oxide ticle @
CORE (1) w

Results:P-CHEM Specific surface area, P-CHEM.Particle size distribution (Granulometry)
more

Materigl Composition Sludies

JRCNMO1003a(NM-103) (TiO2 24.7 nm) titani oxide rticle &
CORE (1): .

Results:P-CHEM.Surface chemistry, P-CHEM.Particle size distribution (Granulometry), P-CHEM.ASpect ratio/shape, P-CHEM.Batch Dispersion quality,
P-CHEM.Specific surface area, TOX.Cell Viability, TOX.Genetic toxicity in vitro, P-CHEM.Zeta patential
mare

Material Composition Hludies
JRCNMO1005a (NM-105) (TiO2 23.4 nm) titanium oxide nanoparticle ©
CORE (1): .,

Results:F-CHEM.Particle size distribution (Granulometry), P-CHEM.Specific surface area
more

Materidl Comecsition Sludies

JRCNMO2003a(NM-203) (Ti02 13-45 nm) titanium oxide nanoparticle ¢
CORE (1): .

Figure 1 Search application with NANOREG data at https://search.data.enanomapper.net/nanoreg/

The search application relies on search services and user interface previously reported in
eNanoMapper D3.2" and D5.5%. The search application was considerably updated according to
user feedback. A user guide is available at eNanoMapper tutorial repository>.

! enanoMapper deliverable D3.2
http://www.enanomapper.net/deliverables/d3/20160420 eNanoMapper D3.2 Data Management System with

extended search capabilities FINAL.pdf

2 .
eNanoMapper deliverable D5.5
http://www.enanomapper.net/deliverables/d5/20160420 eNanoMapper D5.5 User application for searching

and downloading eNanoMapper data FINAL.pdf

® https://github.com/enanomapper/tutorials/tree/master/Hackathon _on templates for data collection
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2. USER GUIDE

A quick user guide illustrating search and download facilities.

2.1. Go to https://search.data.enanomapper.net/nanore
& Home Search = Datla collechons * Data lemplates = Help = .
"‘ ‘N REE NANOREG - eNanoMapper database Search
HANOREG spedific license information
+ Data sources (22774) Hits list | Selection Export
+ Nanomaterial type (22774) No filters selected!
v TOX (15574) < 12345 »displaying 1 to 20 of 95
b P-CHEM (7158) @ Ag i@ IIT (Ag 20 nm) silver nanoparticle o
CORE (1): ..
» ECOTOX (42) Results:P-CHEM. Particle size distribution (Granulometry )
morg
+ Cell (12596)
Material Composition  Studies Add 1o Sebectior
v Species (2764}
@ Au@PBPK (Au 13 nm) gold nanoparticle o
v Medium (18216) CORE (1): ..
. D (22536) ;::llla:P-Cll[M.Specll'ic surface area, P-CHEM.Particle size distribution {Granulometry)
v Experiment year (22774) Material Composition Studies 4 1o Selection
+ References (22219) |§.| CeO2@PBPK (Ce02 140-200 nm) cerium oxide nanoparticle o
CORE (1)}
» Exposure route (2722) Results:P-CHEM.Specific surface area, P-CHEM. Particle size distribution (Granulametry)
+ Protocols (22196) e
- ition Stud
v Method (15262)
@@ JIRCNM01000a(NM-100) (TiO2 50-150 nm) ti oxide ticle )
CORE (1): ..
Results:P-CHEM Particle size distribution (Granulometry ), P-CHEM. Aspect ratio/shape, P-CHEM Batch Dispersion quality, P-CHEM. Specific
surface area, TOX.Cell Viability, TOX. Immunatoxicity, TOX.Genetic toxicity in vitra, TOX.Repeated dose toxicity - inhalation
more
Materal Compesition Studies
F@ JIRCNMO1001a (NM-101) (TiO2 6 nm) ti oxide ticle @
CORE (1) .
Results:P-CHEM Particle size distribution [ ¥}, P-CHEM. . P-CHEM Batch Dispersion quality, P-CHEM Specific surface
area, P-CHEM.Surface chemistry, TOX.Immunotexicity, TOX.Genetic toxicity in vitro, TOX.Cell Viability, TOX.Barrier integrity, TOX.Oxidative =
Eresce EreeTes sl s ol AT st arhentan TG decdosn craisin nrraras rars =

2.2. Enter “carbon nanotube” and Click on “Search” button
This launches the search application you will explore. The page shown in Figure 2 appears.
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E JRCNMO4000a (NM-300) (MWCNT 13.6 nm) carbon nanotube &
mc-mceq |k d emat § mawd CORE (1): ..
HRCWE { SINTEF l TEKNIKER l TNO { Results:P-CHEM. Particle size distribution (Granulemetry ), P-CHEM.Batch Dispersion quality, P-CHEM.Dustiness, P-CHEM.Specific surface area,

IJAH* oL *

»

TOX.Immunotoxicity, TOX.Cell Viability, TOX.Genetic toxicity in vitro
mare

Hateriel Comecsition Hudies Add to Selection

Nanomatenial type (2020}

- [

TOX (1498) & 35&1{“{)“01: (NM-401) (MWCNT 64.2 nm) carbon nanotube
P-CHEM (522) Results:P-CHEM.Particle size distribution (Granulometry), P-CHEM.Batch Dispersion quality, P-CHEM.Dustiness, P-CHEM.Specific surface area,

Tox.Immunotoxicity, TOX.Cell Viability, TOX Genetic toxicity in vitro, TOX.Repeated dose toxicity - oral, P-CHEM.Zeta potential
ECOTOX (42) qiare

Materidl Comecsition Sludies £ 1o Selpction
Cell (715)

JRCNM04002a (NM-402) (MWCNT 12.7 nm) carben nanotube L3
Species (783) Ig‘ CORE (1): ., ¢ 2 )
Medium (914) Results:P-CHEM.Particle size distribution (Granulametry), P-CHEM.Batch Dispersion quality, P-CHEM.Specific surface area, TOX.Oxidative Stress,

Tox.Cell viability, TOX.Repeated dose toxicity - oral

Dispersion protecol (1954) mare

Materal Comeosition Studies Add te Select

Experiment year (2020)

JRCNMO4003a (NM-403) (MWCNT 12 nm) carbon nanotube e
References (1998) Iﬁ" CORE (1): ..
Exposure route.(783) e m:llrn.natcn quality, P-CHEM.Particle size distribution (Granulometry), P-CHEM.Specific surface area, TOX.Repeated dose
Protocels (2020) mere
Method (1498)

E JRCNM40001a (MWCNT 15 nm) carbon nanotube
CORE (1) ..

Results:P-CHEM. Specific surface area, P-CHEM Particle sire distribution (Granulometry)
more
Matedal Composition Studies

Figure 2 Carbon nanotube search.

There is a search box (top) a summary panel (left) and the results are shown at the main panel. The left

panel shows several summaries as shown on Figure 2 .

Data sources
Nanomaterial type
P-Chem

Tox

EcoTox

Medium
Dispersion protocol
Results

References
Protocols
Instruments

Every panel is expandable and shows the types of elements found for the particular query, “carbon
nanotube” in this case. For example, there are 18 data sources shown, following the NANoREG partners
generated data for carbon nanotubes.
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'+ Data sources:(2020) - 1| ris nst | Selection. Export
= Nanomatenal type (2020) L L """*"'b'i Clear {
Filter
2 < 1 >displaying 1 to 18 of 19
carbon nanotube
{ @ JRCNMO4000a (NM-400) (MWCNT 13.6 nm) carbon nanotube (]
G CORE (1): 4
Results:P-CHEM_Particle size distnibution {Granulometry), P-CHEM.Batch Dispersion quality, P-CHEM.Dustiness, P-CHEM.Specific surface area,
b P-CHEM (522) J:)!(..1mmum:uto)clclt'p', TOX_Cell Viability, TOX.Genetic toxicity in vitro
b ECOTOX (42) Mpterial Composition Zludies Addt
+ Call {715) @ IRCNMO4001a (NM-401) (MWCNT 64.2 nm) carbon nanotube @
TS P CORE (1): ..
e & Results:P-CHEM. Particle size distribution (Granulemetry}, P-CHEM.Batch Dispersion quality, P-CHEM, Dustiness, P-CHEM. Specific surface area,
b Medium (914) J::"):c.]mmum:u:oxlttlw. TOX.Cell Viability, TOX.Genetic toxicity in vitro, TOX.Repeated dose toxicity - oral, P-CHEM.Zeta potential
~+ Dispersion | 1 (1954) Matertal Composiion Eludies £ o Sedection
< XISV ER6(2020) @@ IRCNMO4002a (NM-402) (MWCNT 12.7 nm) carben nanotube C
CORE (1): w
SR 18aE)
| 263 s, Results:P-CHEM.Particle size distribution {Granulometry), P-CHEM.Batch Dispersion quality, P-CHEM. Specific surface area, TOX.Oxidative Stress,
Y i (783) Tm?;écgdl Viabllity, TOX.Repeated dose toxicity - oral
4 Protocols (2020) Haterial Comoasition Studies dkd o Selection
v Method {1498) @ JRCNMO04003a (NM-403) (MWCNT 12 nm) carbon nanotube (-2
s CORE (1) .
CHEM.Batch quality, P-CHEM.Particle size distribution {Granulometry), P-CHEM.Specific surface area, TOX.Repeated dose
toxicity - oral
mare
Matedal Comedsition Studies A to Splection

Figure 3 The nanomaterial type panel shows carbon nanotube only, because this is what the query is about.

2.4. Click on P-CHEM panel at the left.

P-CHEM stands for physico-chemical characterisation and shows a summary of the type of experiments
(the tags marked with green line at the right) and particular parameters measured (the tags marked with
blue line at the right).
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TOTAL SURFACE . { SPICITIC SURFACE AREA s
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Dustiness +
@ JRCNMO4002a (NM-402) (MWCNT 12.7 nm) carbon nanotube o
Zeta potential | CORE (1) w
) Results:P-CHEM.Particle size distribution (Granulemetry ), P-CHEM.Batch Dispersion quality, P-CHEM.Specific surface area, TOX.Oxidative Stress,
+ ECOTOX (42) Tox.Cell Viability, TOX.Repeated dose toxicity - oral
more
e T
Cell(715) " c Sty
~r -Speties (783).
@ IRCNMO4003a (NM-403) (MWCNT 12 nm) carbon nanotube o
<+ Medium (214) CORE {1}: w
- - CHEM.Batch p quality, P-CHEM.Particle size distribution (Granulometry), P-CHEM.Specific surface area, TOX Repeated dose
b Dispersion protocol {1954) toxicity - oral
g
o i 1 -
Expuriment year (2018) o —— Athd Lo Salartior
-+ References (1996)
@ JRCNMa0001a (MWCNT 15 nm) carbon nanotube ]
b Exposure route {783} CORE (1}: o
Results:P-CHEM.Specific surface area, P-CHEM.Particle size distribution (Granulometry)
“* Protocols (2018) morg
ininds it
+ Method {1498) Hateried Compesition Hudies
g JRCNMAa0002a (MWCNT 15 nm) carbon nanotube =
CORE (1): w

Figure 4 The P-CHEM (physico-chemical characterisation) panel shows the type and the number of entries available for
different physicochemical measurements.

Mouse hovering on each tag reveals more information, as number of entries (the colored part of the
tag) or ranges of the available measurement (tooltip on the tags marked blue). Clicking a tag adds it to
the “current selection” filter (“carbon nanotube” and “specific surface area” shown at Figure 4). The
“current selection” can be removed entirely (the button “clear”) or one by one by clicking the
corresponding tag. Clicking on “carbon nanotube” tag above the results will remove the filter on CNT
and will show all types of materials having data on specific surface area (Figure 5).
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<+ Method (11350)
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Results:P-CHEM Specific surface area, P-CHEM Particle size distribution (Granulometry)

oire
Materdal Composition Studies

@ Ce02@PBPK (Ce02 140-200 nm) cerium oxide nanoparticle o

CORE (1}: w

Results:P-CHEM.Specific surface area, P-CHEM.Particle size distribution {Granulometry)

morg
Material Composition Studies

@ IRCNMO01000a(NM-100) (TiO2 50-150 nm) titanium oxide ticle @

CORE (1): o

Results:P-CHEM.Particle size distribution (Granulometry), P-CHEM.Aspect ratio/shape, P-CHEM.Batch Dispersion quality, P-CHEM.Specific surface

area, TOX.Cell Viability, TOX. Immunotoxicity, TOX.Genetic toxicity in vitro, TOX.Rep

oo

d dose toxicity

@f JRCNMO1001a (NM-101) (TiO2 6 nm) titani oxide ticle &

CORE (1): .

Results:P-CHEM. Particle size di b

¥). P-CHEM,; P-CHEM.Batch Dispersion quality, P-CHEM.Specific surface area, P-

(
CHEM.Surface chemistry, TOX. Immunotoxicity, TOX.Genetic toxicity in vitro, TOX.Cell Viability, TOX Barrier integrity, TOX.Oxidative Stress,
ECOTOX.Short-term toxicity to aguatic inverterbrates, TOX.Repeated dose toxicity - inhalation, P-CHEM. Zeta potential, P-CHEM.Acrosol

characterisation
mare

Materiel Comessition Fludies

@ JRCNMO1002a{NM-102) (TiO2 21-22 nm) titani oxide ticle L

CORE (1): .

Results:P-CHEM. Specific surface area, P-CHEM.Particle size distribution {Granulometry)

mere
Materiyd Composition Studies

Figure 5 All nanomaterials with specific surface area measurements or supplier provided data.

2.6. Click on TOX panel at the left.

TOX stands for toxicity assays, and shows a summary of the type of the experiments (the tags marked
with green line at the right) and specific parameters measured (the tags marked with blue line at the
right). Any combination of tags can be selected (Figure 6).
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g JRCNMO1001a (NM-101) (TiOZ 6 nm) titanium oxide ticle e
CORE (1)} w
Results:P-CHEM. Particle size distri { ¥}, P-CHEM.D P-CHEM.Batch Di ion quality, P-CHEM.Specific surface area, P-
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ECOTOX.Shart-term toxicity to aquatic inverterbrates, TOX.Repeated dose toxicity - inhalation, P-CHEM. Zeta potential, P-CHEM Aerosol
characterisation

frile/i =

Matedal Composition Sludies
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CORE {1}

Results:P-CHEM Specific surface ares, P-CHEM Particle size distribution {Granulometry)
more

Material Composition Studles

Figure 6 The current filter includes tags for physicochemical and toxicity assays.

There is “Add to selection” link next to each nanomaterial entry. It allows selecting multiple
materials, which will appear in the “Selection” tab. Figure 7 shows the “Selection” tab contains
four zinc oxide NM.
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carbon mnmbp{ Material Composition Studies Earnove from Selection
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Figure 7 The current selection includes tags for physicochemical and toxicity assays.
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Since end of Jan 2017, a new tab “Export” is available in the search application, and the query
results can be downloaded in different formats. There are several options, defining what to
download and in what format.

To download the four selected zinc oxides as Excel file, click on the XLSX icon and then click the
"Download selected entries as XLSX" (Figure 8).

-

-

% C | # Secure | hitps//sandboxideaconsultnet/search/nancregl Thasket - NNRG-Oc1i0b14-c184- ele-bafi754e2326%IBNNRG- 298 2cH5- Flck 263-1af0358cd 6% IBNNRG-D43eabde 154e-208-b62a- 3650 ¥ | o
™ Home Data collections Data templates * Help =
NAN ,REG NANoOREG - eNanoMapper database Search Frtnd

content as of TNO database dump 23.01.2017

o s 2720 [ s o — -~ |

Nanomaterial type (22728)

Select dataset T xpoet
S mmww;iﬁgﬁﬁil

P-CHEM (7119) Seiect euport type
I Material, composition and study | Material identifiers Material composition  Study results Protocol parameters Study lactors

ECOTO¥ (42)

Cell (12595) Select output formas

Species (2764)

Medium {18211) —
= ST 1 I selected entries as XSLX |

3

*

Experiment year {(22728)

References (22186}

Figure 8 Export selected NM as Excel

To download the search results (NM with surface area and cell viability data, as in Figure 6),
specify “Filtered entries”. Click on the XLSX icon. The download button caption will change to
“Download filtered entries as XLSX” (Figure 9)

& O | & Secure | hitps/fsandbowidesconsultnet/search/nanaseql/Thasket= NNRG-0c 100 14-c104-471 - 6o 3o baff 7540 21 JARIANNRG. 2698280 Flod- 1b85-82c 3. 1 daflrIofe 4 36% IBNNRG. 490 atde 50 009 b6 20 3758 o o
- Home Data collechions = Dala templates « Halp =
NAN ) REG NANOREG - eNanoMapper database Search E

-

content as of TNG database dump 23.01.2017

o s 2720 [ [ s 1| ——— -~ |

Nanomatesial type (22728)

Select dataset 1o export

TOX (15567) Selected entries

P-CHEM {7119} Select export type
I Material, composition and study I Matesial identifiers  Material composition  Study resulls  Protocol paramelers  Study factors

ECOTOX (42)
Cell (12595) Select output formag

Medium (18211)
I Download filtered enlries as XSLX I
Dispersion protocol (22505)

Experiment year (22728)

Figure 9 Export search results (filtered entries) as Excel

Please note different Export type and the Output format combination of options will result in
different views of the data (subset of parameters, describing materials and studies). The most
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complete view is the JSON “or RDF ° format with export type "Material, composition and
study".

Alternatively, the download facilities of the database application (described in eNanoMapper
deliverables D3.2 and D5.5) can be used. For this purpose, follow the links for each material
(the Material/Composition/Study links at the bottom of each nanomaterial entry). Click on the
“Material” link for the NM-100 titanium oxide nanoparticle leads to the database page of the
material (Figure 10). There are number of download options.

-@Eﬁl@m Home Search v Data collections v Data upload ¥ For developers ~ Help ~
# ' Search nanomaterials by identifiers O Name © Identifier O Reference ONMtype| | seamn
Showing from 1 to 1 in pages of | 10 ¥  substances 4 Previous Mext I Filter...
. Substance Substance Substance Type Public name Reference substance Owner Info
Name UuUID uUuID
O-1- Ti02 50-150 nm NNRG-18280a4.. = NPO_1486 JRCNMO1000a(NM- NANOREG = Material code = JRCNM01000a{NM-
-] & 100) 100)

NANOREG material = Core material
Supplier = JRC - IHCP,Fraunhofer
Composition name: TiO2 Anatase [Impurity Approx 2.3% Wit]
Composition UUID: NNRG-18280a4a-45e9-adc0-df3b-125397b1255f
Purity of IUC Substance:
Type - Name EC No. CAS No. Typical concentration Concentration ranges Structure

Core ' 0 % (i) 0 % {w/w) 0 % (wiw)

o—

Figure 10 The NM-100 nanoparticle database page. The studies are available upon clicks on substance identifiers.

The physicochemical characterisation and bioassay results (Figure 11) are available upon clicks on
substance identifiers (e.g. Substance name link)

* JSON (JavaScript Object Notation) http://www.json.org/
> https://en.wikipedia.org/wiki/Resource Description Framework
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http://www.json.org/
https://en.wikipedia.org/wiki/Resource_Description_Framework

PRC T T £ T W) ettt ——————L e e

C | @ hups/fappsidesconsult.net/nanoregLisubstance/ NNAG- 182800404508 -ade0-df3b-1 3539701 255t study

|0 = 4 &
-@M Home  Search v  Datacollections »  Dalaupload *  Fordevelopers»  Help = Inanereg ] Log.out
A Search nanomatenals by dentibers < NNRG- 182008484568 -adc0-db- 12538761250 - Study @ Name ® External ientifier © Experiment reference | | Sewh

r , = Helje Mancmateras
[Fscsspmance - compemon-[ronion] »<ver oo | .

considersd a special case of

Filter.. |Expand all | Collapseall]  ypuies © coo

010 e 8 165
JRCNMoioooa(NM-100)

Show SHUCIUICS
4.5 Particle size distribution (Granulomatry) (18) -
| Hemove substante
4.27 Nanomaterial aspect ratio/shape (2) v ¥ _NNRG-168280343-
| 4fied-adc0-df3b-
4.38 Nanomaterial specific surface area (2} 2 [ty

SN SUDSANCE
Reference ‘ Protocol Endpaoint Result Owner Reliability
suppe Qi)
Provided SPECIFIC SURFACE AREA 9 m2fg IRC - THCP t ROF
Supplier
Provided SPECIFIC SURFACE AREA 9 mfg Fraunhofer

Shawing 2 study{s) {1 to 2) 4 Provious Next B

4.99 Physico chemical properties (olher) {16)

Figure 11 The NM-100 nanoparticle physchem and bioassays database page. The specific surface area entry is expanded,
showing supplier provided data.

There are number of download and programmatic access options (API). You may consult the
section 3 of the Search and Download guide® used in eNanoMapper data workshops for a quick
start how to download data from the R statistical package.

3. SUPPORT

e Submit anissue to

https://github.com/enanomapper/data.enanomapper.net/labels/NANoREG%20DB
e Or email support@ideaconsult.net

® https://github.com/enanomapper/tutorials/tree/master/Hackathon _on templates for data collection
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