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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 

Main intended users 

Ensure good practises & safety 
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GUIDEnano Tool 



Scientific data gaps 

The rationale 

No specific regulatory guidance 
How should we proceed? 

One decade of intensive research on nanosafety 

Continuously increasing NM-enabled products to the market 

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

GUIDEnano Tool 

Industry needs that this knowledge is transferred in an organized 
manner, in a way that it can become informative for their own cases 



The rationale 

Web-based Tool 

Consortium experts 

GUIDEnano Tool 



Name 
RA 

Type Output 
Worker Consumer Environment 

ANSES Tool X Tool CB 

Sttofenmanager Nano X Tool CB 

CB NanoTool X Tool CB 

Swiss Prec. Matrix X X X Tool CB 

Groso's Method X DSS CB 

US NANOTOOL X DSS CB 

STM Nano X Model CB 

SSD X Model Q 

NanoSafer 2 X Model CB/SQ 

NanoRiskCat  X X X Model CB 

NRST X X X DSS CB 

FINE X Model Q 

REACHnano ToolKit X X X Tool CB/Q 

LICARA NanoScan X X X Tool CB 

MARINA X X X Strategy CB/Q 

ConsExpo nano X Tool Q 

SimpleBox4nano X X X Model  Q 

DF4nanoGrouping X X X Strategy CB 

How does it compare to 
existing Tools? 

 Most of the methods 
 focus  on occupational  
 human  health 
 Less than half of the 
 methods include the 
 environment 
 Most of them are 
 control  banding 
 methods 
 A number of methods 
 assess  nano-enabled 
 products 

GUIDEnano Tool 



How does it compare to 
existing Tools? 

Comprehensive: 
-     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 
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GUIDEnano Tool 

Risk assessment and management 

Conceptual framework 

Activities 

Compartments / 
Fate             d 

Exposure Hazard 

Materials Similarity 



GUIDEnano Tool 
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GUIDEnano Tool 

Life Cycle Activities 



GUIDEnano Tool 



GUIDEnano Tool 

Collect relevant 
data in literature 

Release factor 

Exposure relevant form 

Receptor compartment 

Amount per product/time period 

Information by 
project partners 

ECHA Guidance 
(worst case) 

Experimental 
work +                     +                    + 

Building  in Release 
Knowledge 
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GUIDEnano Tool 

(Nano)materials 
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GUIDEnano Tool 

• Nano-object 
• Nano-aggregate    |agglomerate 
• Substance  

– Pure substance 
– Mixture | Structure 

• Article 
• Eco medium (zone or ecotox specific) 
• Chemical | Element (leave constituents) 

(Nano)material classes 
(ISO 80004 compliant) 

          NOAA 

Composite, Layers 
Suspension, Emulsion 
Mixture, Gel, Gas 
Etc. 

+ 

Nanocomposite,  
Nanosuspension,  
Nano-emulsion 
Nano-aerosol 
Etc. 

nano enabled 



GUIDEnano Tool 

• Article, TiO2 photocatalytic tile 50x50 cm 
– Nanocomposite, TiO2 NP coated ceramic material [role = contained] 

• Composite, Ceramic [role = solid matrix] 
– Slim porcelane [role=layered] 
– Engobe [role=layered] 
– Etc.. 

• Nano particle, TiO2 NP [role = surface bound] 
– TiO2 chemical [role = core] 
– Phosphorus [role = impurity] 

Structuring the (nano)material 



GUIDEnano Tool 

Size and shape 



GUIDEnano Tool 

Environmental fate 



GUIDEnano Tool 

World model 



GUIDEnano Tool 

Indoor Air compartment (room) 

Soil compartment (solid floor) 

LCIZ (NF) zone 

Outdoor Air compartment 

(FF) zone 

Immission 

(NF) zone 

Release 

Factory hall & outdoor 
(release of TiO2 NP) 

TiO2 NP 



GUIDEnano Tool 

FF zone2 

Sediment compartment 

… 

… 

Fresh water  
compartment 

NF zone1 FF zonen 

NF zone1 FF zone2 FF zonen 

 
 

 

River & Sediment 
(Static release of TiO2 NP’s) 



GUIDEnano Tool 

FF zone2 

Sediment compartment 

… 

… 

Fresh water  
compartment 

NF zone1 FF zonen 

NF zone1 FF zone2 FF zonen 

Natural water flow 
(advection) 

Natural water flow 
(advection) 

Sedimentation1 Sedimentation2 Sedimentationn 

Aggregation 

+ 
+ - - 

+ 
+ - - Dissolution 

Transformation 

Kinetic Fate in River & Sediment 



GUIDEnano Tool 

Chemical reactions 



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) 
 

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

 User estimate  
 

 Measured data 
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GUIDEnano Tool 



Exposure Estimations 

GUIDEnano Tool 



GUIDEnano Tool 

Hazard assessment 

GOAL 
 Predict Hazard reference values for human and environmental health 

 
 

 Predict need for hazard classification for major hazard endpoints 
 

DNEL-like and PNEC-like values 

Irritant, mutagenic, sensitizer… 



GUIDEnano Tool 

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 toxicity 
studies 

 
A) Evaluate each study in terms of : 

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

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



GUIDEnano Tool 

STEP 3b, Default values 
based on generic 

grouping 

Hazard Assessment 



GUIDEnano Tool 

Lowest DNEL is used 



GUIDEnano Tool 

Study based PNEC derivation 



GUIDEnano Tool 

Risk assessment 



GUIDEnano Tool 

Overall overviews 



GUIDEnano Tool 

Scenario without gloves Scenario with gloves 

RMM effects 



GUIDEnano Tool 

Output report 



BIG THANKS to GUIDEnano Consortium 



THANK YOU 

Socorro Vázquez-Campos–  svazquez@leitat.org 
HEHS Group Leader 
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