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Precautionary Principle

«The general principle by which all that can 

reasonably be expected is done to prevent 

unnecessary risks»

Effect- and toxicity-based assessment of exhausts; Christoph Studer, FOPH

C.J van Leeuwen, J.L.M. Hermens: Risk assessment of chemicals: An introduction, 

Kluvver Academic Publishers (1995), ISBN: 0-7923-3740-9
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Precautionary principle in Swiss chemicals 

legislation

 Precautionary goal (Environmental Protection Act, Art. 1, 1983) 

 Obligation to generate data for risk assessment

 Obligation for adequate risk management measures

 Implementation of a market controle mechanisms

 Development of a precautionary risk assessment methodology 

and testing strategies
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Risk assessment process for chemicals
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Exposure assessment

Base set of data

Effects assessment

Predicted or 

measured 

concentration

Predicted no 

effect 

concentration

Risk quotient

Risk characterisasion

Safety factors;

Worst case 

assumptions
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REACH registered substances by total tonnage band

Effect- and toxicity-based assessment of exhausts; Christoph Studer, FOPH ECHA 2018

1273

5857



7

Federal Department of Home Affairs FDHA

Federal Office of Public Health FOPH

Consumer Protection Directorate

Predictive Toxicology

Challenge:

Tests for chronic effects are necessary only at high 

production volumes

How to prediced chronic effects without resource 

intensive animal testing?

How to predict effects from multiple chemical exposure? 
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Predictive Toxicology (cont.)

Possibel solutions:

Surch for cellular mechanisems resposible for chronic 

effects (endpoint specific)

Development of Pathways of Toxicity and Adverse 

Outcome Pathways (AOP) and find key events

Develop AOP based testing strategies in combination 

with in vitro methods for toxikological key events
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Adverse Outcome Pathway

OECD, ENV/JM/MONO(2013)6
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Lung fibrosis: 

Proposed AOP for 

MWCNT
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Labib et al. Particle and Fibre 

Toxicology (2016) 13:15
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Test Guidelines for in vitro skin sensitisation

Effect- and toxicity-based assessment of exhausts; Christoph Studer, FOPH

ENV/JM/MONO(2012)10/PART1

The Adverse Outcome Pathway for Skin Sensitisation Initiated by Covalent Binding to Proteins; 

Part 1: Scientific Evidence
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Safety assessment 

tool for 

Nanomaterials

Precautionary Matrix:

 Since 2008

 Last revision 2013

Guidance to support industry to 
comply with regulation (self-
regulation, ChemO)
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- Is a controle banding tool based on a limited number of 

parameters

- Can be applied early in the safe-by-design process

- Is generally applicable

- Gives an indication of where a need for precautionary 

measures exisits

- Helps to detect knowledge gaps and risk potentials for 

workers, consumers and the environment

Effect- and toxicity-based assessment of exhausts; Christoph Studer, FOPH

The Precaurionary Matrix:

The Precautionary Matrix does not replace risk assessment
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P = N(W·E+I)

Potential for Human 

Exposure(E) 

Potential Emission 

into the Environment (E) 

Context (N,K)

- Nano-relevance; yes / no (N)
- Current state of knowled (I)

Potential Effects (W)

Reactivity and Stability

P = Need for
precautionary
action

 Result is a number, 
the higher the
number the higher
the need for a 
closer look

Set-up of the Precautionary Matrix:

Effect- and toxicity-based assessment of exhausts; Christoph Studer, FOPH



15

Federal Department of Home Affairs FDHA

Federal Office of Public Health FOPH

Consumer Protection Directorate

Potential effect (W)
Potential exposure of human beings / input into the 

environment (E)

 Reactivity: redox 

activity, fotocatalytic 

activity, oxidative 

stress, induction of 

proinflammatory 

cytokines

 Stability of the 

nanomaterial in 

different media 

(Halflife)

 Physical Matrix in which the nanomaterial is embedded

 Total amount handled / 

used by workers or 

consumers per day

 Frequency of potential 

exposure

 Emissions into the environment 

from production 

 Annual amount of nanomaterials 

marketed in consumer products 

Potential effect and exposure of human beings / 

input into the environment
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Reactivity

parameters for 

the evaluation of 

nanomaterials

Effect- and toxicity-based assessment of exhausts; Christoph Studer, FOPH

Draft revised 

version (March 

2018)

low

medium

high
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Predictive power of the callculated or acellular and the 

cellular assays for lung toxicity

Effect- and toxicity-based assessment of exhausts; Christoph Studer, FOPH

Draft revised 

version (March 

2018)

Correct 

prediction

False positiv 

prediction

False negativ 

prediction

Evaluated 

datasets

Calculated and acellular (in vitro) reactivities  acute 

lung toxicity (in vivo) 

9 1 3 13

Calculated and acellular (in vitro) reactivities 

Subchronic inhalation toxicity (in vivo) 

4 0 3 7

Cellular reactivities  (in vitro)  acute lung toxicity (in 

vivo)

9 2 1 12

Cellular reactivities  (in vitro)  Subchronic inhalation 

toxicity (in vivo)

8 0 0 8

Calculated and acellular (in vitro)  or cellular 

reactivities  (in vitro)  acute lung toxicity (in vivo) 

10 2 0 12

Calculated and acellular (in vitro)  or cellular 

reactivities  (in vitro)   Subchronic inhalation toxicity 

(in vivo) 

8 0 0 8
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 Foster research on AOPs and the development of AOP 

based testing strategies

 Test Guidelines: Development of test guidelines for key 

events of important AOPs

 Update and validation of the precautionary matrix for 

nanomaterials

Work to do


