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The Vitals & Partners:
Sept 2015 – August 2019
36 EU partners – 23 academia, 13 Industry
11.3Million €
1361 PM = 113.5 YEARS of work

Linked partners in US, Canada, Australia

The Scope and limitations:
• Focused on Release to and Fate in the 

environment
• Generation of Exposure Assessment Framework

• Models and Methods for parameterising these
• Environmental Fate includes transfer to Biota

• EXCLUDED are measures of EFFECT/Hazard 
• Human exposure only through the environment

• EXCLUDED are Worker and consumer exposure



NM behaviour and fate is key, but hard to measure. 
Need better models for: Where, in what form and for how 

long?
3) Object-oriented multimedia fate models
dynamically connecting “Environmental cells”

2) Environmental
„cell“
reactors

1) ENM enabled
Product value chains
& release pathways

ENM 
Synthesis

ENM 
Prod. Manu.

Distribution

Use phase

Waste mgt.

GIS layers providing “cell” specific:
• Human population & Industry
• Elevation & river network
• Vegetation, soil type & landuse
• Environmental chemistryRecycling

Conceptual workflow for a framework to deliver dynamic multimedia fate 
prediction both in a generalised model environment and GIS enabled mode.

        



 Object – oriented modules
 Compartments (aquatic, air, solid,...)
 Attributes (e.g. volumes, flow speed, 

[phosphate]...)
 Methods (e.g. sedimentation, 

heteroaggregation,...)
 Nanoparticles
 Number concentration
 Coating
 ...

Model format



Compartment

Aquatic

River

Soil pore 
water

WWTP

Air

Indoor air

Waste 
incineration

Solid

Soil solid

Sediment 
solid

Model format



How will we do it . 



3) Object-oriented multimedia fate models
dynamically connecting “Environmental cells”

2) Environmental
„cell“
reactors

1) ENM enabled
Product value chains
& release pathways

ENM 
Synthesis

ENM 
Prod. Manu.

Distribution

Use phase

Waste mgt.

GIS layers providing “cell” specific:
• Human population & Industry
• Elevation & river network
• Vegetation, soil type & landuse
• Environmental chemistryRecycling

Conceptual workflow for a framework to deliver dynamic multimedia fate 
prediction both in a generalised model environment and GIS enabled mode.
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FeOx NPs emitted into waste water
from use in cancer therapy

Fig. 2 Likely transformations of FeOx NPs in water reactorsFig. 1.2 Likely transformations of FeOX NPs in 
water reactors

Better, but usable models. 
Key: 

- If we can measure it start empirical models
- If we can’t measure if and think it important can we model it and validate if it is important 

?
Aim:

- Keep it usable and doable



3) Object-oriented multimedia fate models
dynamically connecting “Environmental cells”

2) Environmental
„cell“
reactors

1) ENM enabled
Product value chains
& release pathways

ENM 
Synthesis

ENM 
Prod. Manu.

Distribution

Use phase

Waste mgt.

GIS layers providing “cell” specific:
• Human population & Industry
• Elevation & river network
• Vegetation, soil type & landuse
• Environmental chemistryRecycling

Conceptual workflow for a framework to deliver dynamic multimedia fate 
prediction both in a generalised model environment and GIS enabled mode.

        
Delivering the Exposure Assessment Framework;
Its models and the techniques/protocols needed delivered in a modular format. 



Advisory Board Membership



Advisory Board Membership



Contacts

Claus Svendsen – Coordinator - csv@ceh.ac.uk
Lee Walker – Project Manager - leew@ceh.ac.uk
Benoit Hazebrouck – Dissemination & Stakeholder Engagement Lead - bh@eu-vri.eu

Thank you

Geert.Cornelis@chem.gu.se

mailto:Geert.Cornelis@chem.gu.se
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