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UIDER>= Main Goal

Develop innovative methodologies to evaluate and manage human and
environmental health risks of NM-enabled products,
considering the whole product life cycle

<

Interactive digital Guidance Tool

Ensure good practises & safety

Communication Tool

Main intended users
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UIDES2 The rationale

Scientific data gaps

- , _> How should we proceed?
No specific regulatory guidance

o

Continuously increasing NM-enabled products to the market

~

ne decade of intensive research on nanosafety

Societal concerns (but society cannot easily discriminate in which
\cases there should be concern and which not) Y,

v

{ Industry needs that this knowledge is transferred in an organized J

manner, in a way that it can become informative for their own cases

GUIDEnano Tool -




The rationale
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This tool will guide the nanc-enabled product developers (industry) into the design and
application of the most appropriate risk assessment & mitigation strategy for a specific
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How does it compare to
existing Tools?

. RA
mmmm
ANSES Tool X Tool
Sttofenmanager Nano X Tool CB
CB NanoTool X Tool CB Most of the methods
Swiss Prec. Matrix X X X Tool CB focus on occupational
Groso's Method X DSS CB human health
US NANOTOOL X DSS CB Less than half of the
STM Nano X Model CB methods include the
SSD X Model Q environment
NanoSafer 2 X Model CB/sSQ Most of them are
NanoRiskCat X X X Model CB control banding
NRST X X X DSS CB methods
FINE X Model Q A number of methods
REACHnano ToolKit X X X Tool CB/Q assess nhano-enabled
LICARA NanoScan X X X Tool CB products
MARINA X X X Strategy  CB/Q
ConsExpo nano X Tool Q
SimpleBox4nano X X X Model Q
DF4nanoGrouping X X X Strategy CB
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UIDES= How does it compare to
existing Tools?

GUIDERS™
G)mprehensive: \

- Includes all phases of the risk assessment
- Focuses on environmental and human RA

Allows assessments with different levels of data availability

- When limited data is available, worse case defaults are used

- When further information is available, this is used to refine parameters in the
risk assessment process

Risk Assessment estimate is quantitative

Flexible structure built to allow extensions and updates following scientific/
regulatory progress /

GUIDEnano Tool ﬁ




UIDES =

GUIDER"™ wesinsc

This tool will guide the nano-enabled product developers (industry) into the design and
application of the most appropriate risk assessment & mitigation strategy for a specific

product.

Leam more »

GUIDEnano Tool -



ﬁ'«g? Conceptual framework

Compartments | Exposure | Hazard Assessment « Risk Assessment «

Exposure Hazard

GUIDEnano Tool .



Learn more »

Getting started

To use this tool and get started you will need an account.

Ask for an account »
If you already have an account please:

Login »

This tool will guide th
design and applicatiqg
strategy for a specifi

Tl
i

Log in.

Group

ThinkWaorks

User name

Ralph

Password

Remember me?

Log in

mdustry) into the
ent & mitigation

Development

This tool is developed using ThinkWorks Intelligent Objects
engine.

ThinkWorks »

GUIDEnano Tool -



Mame: TiO2 enabled tiles Last changed by: Ralph

» GUIDEnano case
Activiti
« Activties GUIDENnano case

4 (Mano)materials

4 Compartments

4 Exposure

4 Toxicity studies
4 Rizk assessment

With the GUIDEnano tool you can define a nano enabled product life cycle and assess the identified risks of the released nanomaterial forms for both
human health and environmental fate.

Via the menu at the top you can define:
= the activities related to the product before, during and after it's life;
= the relevant nano enabled articles, (nano)materials, substances, mixtures, chemicals and their properties;
+ the environmental compartments and zones where (nano)materials are released into;
« the exposure scenarios for both human and eco species;
* hazard assessment for each relevant hazard endpeint for both environment and humans;

Finally, a risk assessment overview of human health and environmental fate is presented showing the risk outcome for each individual exposure scenario.

I Name of this case: | TiO2 enabled tiles .
General description and goal:

Author(s) Aszess the environmental risk using Ceramic tiles coated with photo catalytic TiO2 NP on 5000 facades in a city.

Report info

GUIDEnano Tool




Synthesis
Worker
Exposure {
'
A
s 9l
Industrial

.. I o
Emissions

Exposure | Hazard Assessment

Use &

+

Production &
Assembly wessy- Maintenance
A Consumer
: Exposure
¥ ,

 J

Human Population and
Ecological Exposure

7

Life Cycle Activities

Risk Assessment «

End of life
Landfills Incinerators
Worker b
Exposure | y
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Exposure | Hazard Assessment - Risk Assessment -
Activities

Activities
activity name setting/scale life cycle phase locations
@ | %3 | synthesis of TiO2 NP's | @ ([small industry +|® [[synthesis e | 1]
& E}'{ | Production of TiO2 NP formulation | [[small industry ~ | |[production e | 1]
& E}f | Coating the ceramic tiles with spray gun | [small industry +|® [[assembly e | 1]
& E}'{ | Curing the ceramic tiles with coating |® [[large indusiry +|e [[assembly e | 1]
T t;-;}! |'3i'i‘r'WidE use + Weathering |' |Dtherdumesti[: v|o |usefmaintenance V|o | 5mu|
& | %3 || Removal and disposing of old tiles |@ [[small industry ~| e |[end of lfe e | 1]
Activity card wizard © > Activity card wizard =
| Life cycle stage: | assembly v e |

Select the activity card from the library:

—select-- v

Losmelc manutaciunng process -

Surface spraying of liquids Close
Spray application of paints on e.g. ships (using hvlp or airless techniques)
| Spray application of paints by spray can

Spray application of paints by pneumatic spraying <

Activities with relatively undisturbed surfaces (no aerosol generation)

o

Immersion of objects

Gluing

GUIDEnano Tool




Building in Release
Knowledge

Collect relevant Information by ECHA Guidance Experimental
" + ; + +
data in literature project partners (worst case) work

Release factor Amount per product/time period
Exposure relevant form ¢ @ %
v @

¥ .
“oo:o
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Activity: Production of TiO2 NP formulation

‘ Overview General info Input, output and release Duration (Mano)material flow l|- - J ]

Is the operational time of this activity relative to the output amount?

AC‘tI"n"I'IY input Rate metric: o

input description material relative to Rate value: 100.0[¢ [V/h Ve
Operational time: 125 days \
[} a |'r|r:}2 MP's to be added to the formulation |l| TiOZ NF's  |putput | produced formulation
i Close
Activity output(s)
- . relative | relative R
output description material to amount total amount |unit kh\mte

T a | produced formulation |l| TiD2 NP suspension (formulation) g 300000.0 /{10 | 71100 Vh®&

Activity release(s)

I released . relative . . .
release description material relative to release RMM's| total release |unit|ref. rate/location

nput | TiO2 NP's to

@ | [ | o2 nP's released into indoor air |1 TiIO2 NP's g |pe added to the 25%°| no || g00000 | g® ]| 201 glh
ormulation g

//
+ 25% ~ %) /
Relative release estimate: [TIO2 NP's released into indoor air] /

ok -
Tirm st 4 epins the chration of the retease in [T ~ |»

Rt unil o express the rate of the releasein. | o/h e
Indicate the way the release time is related to a single activity cycle.

unt relaive to [input | TIOZ NP's to be added to

D‘H’EFEI“ mass b a | ance [uutput + rel An amount of this [release | TIO2 NP's released into indoor air] (A) is expressed as

the formulation] (B). A/ B

material (A): TIO2 NP's

material (B). TiO2 NP's ) a fixed time for each active pericd within a cycle
7 a fixed tima per cycle
s pecemg
‘' & parcentage of the entire cyce duratlon
e e bl
Percycle: [o 7 atima concantration of tha ensire cycla
Data source: | release library Ve Indhcate the percentage 100.0]e
Fraction of material released: 0.025 Duration of a single activity cyche: 1 year 9 days 2 h
Comment » Oparational ima within a single activity cyde’ 125 days
Activity Card Library (ART revised value)

Number of cycles par location: 1

Total duration of release over all cycles per location; 125 days
Flelease rate per location, 201 g/h during 124 days per cycle
Amaunt por cychs pos location: 601 kg

Releass uptime por poriod: 8 b

Release downtime per pariod 16 h

Mumber of parlods per cycle: 375

Close Clase:

GUIDEnano Tool




Activity: Production of TiO2 NP formulation

| Overview General info Input, output and release Duration (Nano)material flow Local controls

input from preceeding activity | transport time unit

ﬁ TiO2 NP's to be added to the formulation| Synthesis of TiO2 NP's | synthesized TiO2 NP's LE'I 0.0k s
= ]

output(s) to succeeding activity transport time unit
B produced formulatior}| Coating the ceramic tiles with spray gun | coating to be applied ©© 0.0 |(|h e

1
release(d) into compartment | yone or directly in contact with
release | TiO2 NP's releasied into indoor air|Factory hall | NF [LCIIZ} ril
I | @ |Workers in factory | dermal contact of TiO2 powder during mixing
release | TiO2 NP's dermql contact release
+ | —select-- v
A 4 A 4
Synthesis of TiO3 Production|of TiOZ NP oating the ceramic tiles wit
MPs formu lation spray gun

s s s s mw e

Factory hall | NF (LCIZ)
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GUIDESZ

(Nano)materials Compartments Exposure | Hazard Assessment - Risk Assessment -

(Nano)materials

GUIDEnano Tool '



(Nano)materials Exposure | Hazard Assessment « Risk Assessment -
(Nano)materials

Below you can add '+ the different (nano)materials, substances and mixtures relevant before, during and after the life of the nano enabled product. Think of synthesized
nanoparticles, manufactured materials with nano features, released nanomaterials into the environment. But also the (nano)materials, chemicals and substances used for
toxicity tests and read accross.

Scenario relevant (nano)materials:
name description category co ngtai::] ents chem. hazard statements
| & || Ti02 coated tiles 50x50 (virgin) [ Tites to be applied outside 50x50 cm and 20 ke/m2 || article TiO2 NP's CD”“'E:';';:EE; g}'{tig‘razard
) @ﬂ | TiO2 NP's ‘ | Titanium Dicxide (anatase) nanc particles used to c | nanoparticle TiO2? NF's ;{l;;}z VI;:SWEAE[;LE:; *litant?:lf[lh:rl}.llir;tl{sil}j
- || - : p X : . . caonstituent(s) with hazard
] N | TiO2 MP suspension (formulation) ‘ | Suspension applied onto the tiles | SUSpension TiO2 NP's label(s) exist
] %’I |Ceramic {untreated} ‘ | Mew ceramic material {uncoated) | composite
o i" | Ceramic TiO2Z NP sprayed with formulation ‘ | Ceramic with sprayed formulation {uncured) | composite Ti02 NP's CDHStIT.lL;Er;:Ez:; g:-igﬂhazard
| | Ceramic TiO2 NP coated and cured (virgin} ‘ | Mew Ti0D2 MP coated ceramic material | composite Ti02 NP's constituent(s) w”‘.h hazard
s label(s) existl
T & | Weathered/ used tiles 30x50 ‘ | Old tiles to be disposed of after use phase | article Ti02 NP's constituent(s) w”‘.h Ihazard
lakel(s) existl
— | m - ; . . . . caonstituent(s) with hazard
T .L'a |Weathered ceramic (old) ‘ |Aged ceramic material {less MP's) | composite TiO2 MNP's label(s) exist
- . : - ] — .| TiD2 NP's used in | TiO2
] m | TiO2 MP's used in tox study ‘ | NP used in toxicity study | nanoparticle tox study (s)
+ EES
article
substance/mixture
nano-object

nanostructured aggregate
nanostructured agglomerate

GUIDEW™ GUIDEnano Tool -



(Nano)material classes
(1SO 80004 compliant)

Nano-object &

- NOAA
NanO'aggregatEE] |agg|0merate % ‘
Substance ¢ 1 composite, Layers
Suspension, Emulsion » +
— Pure substance  Mixture, Gel, Gas
! ’ nano enabled
— Mixture | Structure | ©¢ ‘
Artide' Nanocomposite,
Nanosuspension,
Eco medium (zone orecotoxspecific) Nano-emulsion
. Nano-aerosol .
Chemical / Element (leave constituents) Etc. i

GUIDEnano Tool -



GUIDESZ

Structuring the (nano)material

 Article, TiO, photocatalytic tile 50x50 cm

— Nanocomposite, TiO, NP coated ceramic material irole = contained]

* Composite, Ceramic [role = solid matrix]

— Slim porcelane [role=layered]
— Engobe [role=layered]
— Etc..

e Nano particle, Ti02 NP [role = surface bound]
— TiO, chemical [role = core]
— Phosphorus [role = impurity]

GUIDEnano Tool -



UIDES2

TiO2 NP's

‘ Physico-chemical characteristics Constituents(2) Presence(7)

Nanomaterial category: nanoparticle ﬁ‘]
]

Size and shape

Identification Shape

Shape and size Morphology / shape:

Physical properties

Mean size

Surface properties

Mean nanoscaled particle diameter (D1 ~ D2 ~ D3) in nm: .

Mass conversion

Size method/distribution

Size distribution data available? | Yes
Reactivity info . . —
Method used: | Aerodynamic Particle Sizer (APS) ~ |o Size type L]

Classification & Labelling

Chemical info

Size distribution
Toxicity studies

Quality: (78.0%) Metric: | Number based ~ | Distribution: | Log NMormal ~~ | Geometric mean: 0 Geometric standard deviation O

Primary size distribution
diameter % m2/lg | mass% |[number% Size distribution
0-1nm 0.0 2006 0% 0% e
1-10nm 0.0 2004 0% 0%
10 - 30nm 100|  66.030.04898%  10.01% 5
30 -100nm 726 1987 13.04%| 7267%
100 - 300nm 17.2 6603 8425%| 17.22% 80
300 - 500nm 0.1 3.757| 2.659%| 0.1001% E ] s b
500 - 1000nm 0.0 1.928 0% 0% 40 e b
1000nm+ 0.0/ 0.002003 0% 0%
Particle density: 3.77 glcm3 29
Particles per gram: 1.8E14 particles/g [TiO2 NP's]
Average mass per particle: 5.642E-15 gl/particle [TiO2 NP's]

Surface area per gram: 8.287 m2/g [TiO2 NP’s] 0 e

Average volume based size: 102.5 nm £ £ E £ £ £ £ £
s . 3 a g 2 1 2 s
Percentage of particles in nanoscale: 82.6 % ' : . E ] in a ]
L4 - = ' ' ' 'I" 9
- (=] (=] a

™ S =1 ]

3 a a2

A

size bins
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GUIDESZ

Environmental fate

(Nano)materials Compartments

GUIDEnano Tool




GUIDESZ

(Mano)materials Compariments Exposure | Hazard Assessment « Risk Assessment »

World model

Compartments
Environmental compartments
type name

@ |Indoor air | Factory hall |o
@ |Outdoor air | Air outside factory | []
W |Sewage network | Sewage network system | [}
W |Fresh water | River |o
@ |Sediment (fresh water) | River sediment |o
@ |Estuarine water | Estuarine delta, river ending | L]
@ | Landiil site | Local landfill site |
@ | Soil [ soil |
g select—

Indoor air i
Qutdoor air
Soil Environmental compartments
Fresh water
Estuarine water
Marine water
Sediment (fresh water) Aiver Estuarine delta,
Sediment (estuarine water) river endine
Sediment (marine water)
Sewage network

Waste water treatment plant
Landfill site

[l
=]

Lacal landfill sita

River sediment Sail

GUIDEnano Tool




Factory hall & outdoor

GUIDEM

(release of TiO, NP)

|||||||||||||||||||||||||||||||||||||||||||||||||||

(NF) zone

Immission
S

Indoor Air compartment (room)

Outdoor Air compartment

GUIDEnano Tool



GUIDESZ

—

. ¥ 7

River & Sediment

(Static release of TiO, NP’s)

! com

partment

FF zone,

1 r
NF zone, | :

FF zone, :

FF zone,

lower

GUIDEnano Tool '



GUIDESZ

Kinetic Fate in River & Sediment

higher higher
lower lower

-------------------- 0 e | Y |

Fresh water NFzone, | | FF zone, ! i FF zone, |

compartment i ! i :
i

1l I i :

i %o HH Dissolution | 1 !

ﬂ"' o Natural water flow s %t Natural water flow I

o (advﬁtion) ° o .+ (advectiop) | H

1 i

1

1

1

1

1

1

G Aggregation
pee Transformation

FF zone, | FF zone, :
1

GUIDEnano Tool '



GUIDESZ

[Constitsents of squat medhum | = i . S
category namssfidentifier phase | role of comstituent oonc. unit

Chemical reactions

8 £ chamical [ ewre |» [t -] o |[bqud modium |8 [ oocsni=ess [ (molt®|
] %Edumlnuul'm |'I lqul wle |w | | |G mall P |
® | |chomical [ - |# fons_~]o|  [dssobed s E7]# fmo®
@8 |chamical | prashate o flons ~e| [dusahed <= | = moin®|
2 dm [ caleivm | fions ]a| [dssoled u]-l| T -
[ I ® [iors —|s| [@esohed e  4E9E5|e mond|
| j |
|-';w ui.. M\i.ll 1.1.5:.;|-'wm'
|--.'ma \'j" disaohed ~-|.'i 1.:5&sit-m-ﬂ:
|'-:hl'|5 le. e vi-‘l nmmi--,m'mmi
|® fions ~|w dissaboed < |w || 13638 moll#® |
| fions ~|w| [dssohed ~|e [10co17azenasa e molt®
I® fons_~]e| [dusobed vla| __asic3]s moit®
|® |s0bd e 'dinp_-e'rud o Ma0|e | gt P

Zone: A fresh water zone

|impuﬂing process iinpur'lgd species source mnei

Properties
Composition process input species output species destination zone
Contact zones Immission - local
Immission(s) il
Taitver | ; T l.‘: =1 :
Chemical speciation G Lias | & 10 ey 0
) speciesfelart rate
Kinetics 2 Ag+ + FeS(s) -> Lig25(s) + Fe2+ 1Ag+ | 0 |[0gis local
Exposure Agentis) [2|FeS(s) | 0 |0gis|
species start| rate
Exposed Ag2S(s) + 202 -> 2Ag+ + S04-2 - s local

GUIDEnano Tool '



NAango
UIDE» Exposure Module

Estimate ultimate exposure resulting from the release of NM during
an activity

 Estimate directly derived from the fate models

'\
[ The Tool will be coupled to the GUIDEnano exposure scenario

library (based on MARINA Library)

1 The Tool contains internal exposure models and also guides
the user into appropriate external exposure assessment
models for each type of activity U

For human
exposure only

[ User estimate

(J Measured data

GUIDEnano Tool ﬁ




GUIDESZ

Exposure Estimations

(Nano)materials
Fresh water species, near outlet

Exposure | Hazard Assessment -

Risk Assessment -

‘ Exposure scenario(s) Hazard Assessment Risk Assessment

exposure zone(s) exposure relevant material

—_

River | near outlet g |{TiO2 NP's} &

+

exposure near outlet (TiD2 NP's)

source/ model

peak conc.

long-term conc.

unit

use

=[]

zone derived estimate P || 7.85999195831%

7.8589970861661

pg/l ©

e

zone derived estimate
user estimate

measuraed data

GUIDEnano Tool -



Nano
GUIDE» Hazard assessment

{Mano)materials Compartments | Exposure | Hazard Assessment - Risk Assessment

/GOAL N

v" Predict Hazard reference values for human and environmental health

DNEL-like and PNEC-like values

v Predict need for hazard classification for major hazard endpoints

k Irritant, mutagenic, sensitizer... /

GUIDEnano Tool -



GUIDE® Hazard Assessment
Strategy

First - Extract from GUIDEnano databases existing reference values /hazard classification
for similar materials

Second - Propose worst case default values based on generic grouping

[Third - Derive tailored reference values /hazard classification based on available toxicityJ

studies

KL\) Evaluate each study in terms of : \

e SIMILARITY of the TEST MATERIAL vs. the EXPOSURE RELEVANT MATERIAL
e RELEVANCE of the TEST for the HAZARD endpoint to be assessed
e QUALITY: Is it “Trustable”?

B) Derive a Hazard value for the Environmental Compartment / Human Endpoint of

Qnterest
GUIDEnano Tool -



GUIDESZ

Hazard Assessment

Workers in factory

| General | Available Protective Controls Exposure paths Exposure scenario(s) Risk Assessment

Workers in factory | repeated dose toxicity (inhalation)

repeated dose toxicity (inhalation) Exposure relevant material: TiO2 NP's
STEP 1
@ repeated dose toxicity (dermal) Are there regulatory binding or provisional OEL=/DNELs for the exposure relevant material? (long term exposure) |_Nu 7' ]
7 ity (inhalali STEP 2
< carcinogenicity (inhalation) Are toxicity studies with the exposure relevant or similar material available? o
@ carcinogenicity (dermal) |Select existing or new toxicity studies with the exposure relevant or similar material
(% guide line name study studied material [
.@ mutagenicity 1] & 5TIS | 5TIS - short term inhalation studies (subacute) {TIO2 NP's used in tox study
+ | -—selact- b
<@ reproduciive toxicity (inhalation)
@ reproductive toxicity (dermal) Available studies Score Override| Accepted]  Study Effect Level(s) DNEL(s) Uncertainty
similarity 0 (0.78| 0.9
@ acute toxicity (inhalation} STIS quality | 1.0 - Yes |subacule NOAEL 1.3 mg/m3|long-term DNEL 0.0005889 mgim3 & [22.22x
relevance | 0.3 | 030
@ acute toxicity (dermal)
@ absorption/ accumulation/ elimination

@respiratmysensiﬁzaﬂon STEP 3b, DEfaUIt Va|ueS
@sl:in sensitization based on generic

@ skin irritation/corrosion gro u p | ng

./i‘\ Aavalanmantal tavicite finkhalatinn)

GUIDEnano Tool -



nawno
UIDE»> Lowest DNEL is used

(ELEICEL Exposure | Hazard Assessment = Risk Assessment «
Workers in factory

‘ General Available Protective Controls Exposure paths Exposure scenario(s) Risk Assessment

L ) Workers in factory | repeated dose toxicity (inhalation)
epeated dose toxicity (inhalation) Exposure relevant material: TiO2 NP's
STEP1
@ repeated dose toxicity (dermal) Are there regulatory binding or provisional OELs/DNELs for the exposure relevant material? (long term exposure) L]
i S STEP 2
@ ESERpERiln Ak Are toxicity studies with the exposure relevant or similar material available? L]
@ carcinogenicity (dermal) Select existing or new toxicity studies with the exposure relevant or similar material
guide line name study studied material
@ mutagenicity il 4;-2 STIS | STIS - short term inhalation studies (subacute) STISxyz |TiO2 NP's used in tox study
o ‘;"E QECD 413 | Subchronic Inhalation Toxicity: 90-day Study TiO2 NP's used in tox study
@ reproductive toxicity (inhalation)
+ | —select-- v
@ reproductive toxicity (dermal)
Available studies Score Override| Accepted Study Effect Level(s) DMEL(s) Uncertainty
@ acute toxicity (inhalation) similarity @ [0.78] 0.9m
L STIS quality | 1.0 - Yes |subacute NOAEL 1.3 mg/m}|long-term DNEL 0.0005889 mg/m3 & |22 22x
@ acute toxicity (dermal)
relevance | 03| 03@
@ absorption/ accumulation/ elimination similarity © {0.78| 0.78 ©
OQECD 413 quality |00 0.0® Mo
@ respiratory sensitization relevance | 05| 05m
@ skin sensitization STEP 4
Final safety limit value for this endpoint: _
@ skin irritation/corrosion Type Final safety limit value Uncertainty ||
DNEL |long-term DNEL 0.0005889 mgim3 & |  22.22x
@ developmental toxicity (inhalation)
@ developmental toxicity (dermal)

GUIDEnano Tool




GUIDESZ

Study based PNEC derivation

Available studies Score Override| Accepted Study Effect Level(s) Lower Boundary Effect Level(s)| Uncertainty
similarity @ |0.0| 0.9®@
OECD 203 quality 1.0 - Yes |short-term LC50 124500 pg/l|LC50 112050 pg/l @ 1.11x

relevance 1.0 -
similarity @ 0.0 0.9 @
OPPTS 850.1300| quality |1.0 - Yes |long-term NOEC 3000 pg/l |NOEC 2700 pg/l®@ 1.11x

relevance 1.0 -
similarity @10.0| 0.9® g
OECD 215 quality |1.0 - Yes |long-term NOEC 500 pg/l |NOEC 450 pg/l ® ([ £
relevance (1.0 - i

STEP 3a

Most critical short-term lower boundary effect level: LC50 112050 pg/l | Factors overview S %

Taxonomic groups: vertebrates Lower Boundary | 1 H[ et doee  direes Options for uncertainty
I Most critical long-term lower boundary effect level: NOEC 450 pg/l I—L.I._Emmﬁ_. ! reduction

Taxonomic groups: invertebrates, vertebrates NOLE S0y I Y roeriey T o R o E—.

sirilaty ovenide‘i nestaty 150 exposure relevant and the studied material simiferffy!soore for now
o e T Ty . 'PNECE:_;s;ssmen! uncertainty| 50.0x the PNEC assessment facior
i z Derived PNEC P";ﬂc & 9.0

STEP 4 ,

Final safety limit vilue for this endpoinit: : Réa

Type [Final safegy limit value Uncegtainty i

PNE(} PNEC 9 pg/l @ | S ———— 1

i A ecannnannnmnnnnn - E "

GUIDEnano Tool '



nawn.go
GUIDEM> Risk assessment

(Nano)materials Compartments Exposure | Hazard Assessment - Risk Assessment -

-

[}

A
e e e |
w W
r. @v
T
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GUIDESZ

Overall overviews

Exposure | Hazard Assessment -

Human health

Human exposure

Risk Assessment -

Endpoints human hazard assessment

absorption/
irritation/
population | exposure repeated dose toxicity carcinogenicity mutagenicity| reproductive toxicity acute toxicity accumulation/ sensitization ' |(.m developmental toxicity
elimination corrosion
inhalaﬁon|oral| dermal inhalation|0ral| dermal inhalation|oral| dermal inhalation|oral| dermal respiraloryloral| skin skin inhalati0n|oral| dermal

i Workers in factory

L | [ OF| @8 - [®h ®h SR - SR SR SR SR ST ST Sk SR - SR
®m|-| -

- Worker exposure (formulation mixing})

& Living nearby the factory

- People living nearby the factory (< 500m) @{t‘.‘-‘ - |@:E‘-‘ - ‘@LE ‘@:E‘-‘ - ‘@LE‘-‘ - ‘ @:E ‘@.‘E|.‘ - ‘ -

Risk Assessment =

Environmental fate

(Mano)materials

Compartments

Exposure | Hazard Assessment =

Environmental fate Hazard endpoints environmental hazard assessment

specie | exposure

PNEC fresh water

&1

PNEC fresh water sediment

I

PNEC fresh water

&t

PNEC fresh water sediment

&7

Fresh water species, near outlet PNEC secondary poisoning

&

- The fresh water species exposed to the TiO2 particles living nearby the outlet of the sewage network.

Fresh water sediment species, near outlet

Fresh water species, downstream PNEC secondary poisoning

&n

Fresh water sediment species, downstream

Marine water species PNEC marine water PNEC secondary poisoning
Soil specie PNEC soil PNEC secondary poisoning
Soil specie PNEC soil PNEC secondary poisoning|
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GUIDESZ RMM effects

dermal | dermal contact of TiO2 powder during mixing (TiO2 NP's)

. Add concentration estimate(s)
Duration of contact

source/ model route peak conc. long-term conc. unit use |PPE effectiveness peak estimate |long-term estimate
Protective equipment used @ | Dermal, instant application @ |derma| V| L] | 33.33333333333 |@ | 33.33333333333 | @ |mg/cm2 P | @ | 90% reduction | | 3.333 mg/cm2 3333 mg!cm2|

Conceniration estimate(s) + | select- v | ‘

Personel Protactive Equipment used: _|
PPE(s) apply

T |Gloves - Neoprene (unsupported)
+ | —-select— v
Workers in factory | repeated dose toxicity (dermal) »® Workers in factory | repeated dose toxicity (dermal) ®
Exposure Assessment Exposure Assessment
source(s) / model(s) | route | exposure estimate |uncertainty source(s) / model(s) |route | exposure estimate |uncertainty
Dermal, instant application | dermal|long-term 33.33 mg/lcm2, TO DO Dermal, instant application|dermal|long-term 3.333 mglemz| TO DO
Hazard Assessment Hazard Assessment
Type| Final safety limit value |Uncertainty Type | Final safety limit value |Uncertainty
DMEL (long-term DMEL 5 mgfcm2 = 0.0x DMNEL (long-term DNEL 5 mgfcm2 &2 0.0x
_ | m _ 'y m
RCR RCR
Close Close
Scenario without gloves Scenario with gloves
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GUIDER> Output report

(Nano)materials Compartments | Exposure | Hazard Assessment - Risk Assessment -
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