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  ETH Zürich, Switzerland 
 

scheringer@usys.ethz.ch 



Addressing the Big Picture 
• Not: methods and techniques for the hazard and risk  
  assessment of individual chemicals 

• But: the big picture of “all” chemicals on the market 

• How big is this big picture? 



Addressing the Big Picture 
• Before REACH: approx. 100’000 chemicals in the EU  
  (listed in EINECS and ELINCS) 
 



Addressing the Big Picture 
• Before REACH: approx. 100’000 chemicals in the EU  
  (listed in EINECS and ELINCS) 
 
• Wang et al. (2020): 
  more than 350’000 
  chemicals listed 
  in 22 inventories 
  from 19 countries   

Wang et al. (2020) Environ. Sci. Technol. 54, 2575–2584, doi: 10.1021/acs.est.9b06379 



Addressing the Big Picture 
• Before REACH: approx. 100’000 chemicals in the EU  
  (listed in EINECS and ELINCS) 
 
• Wang et al. (2020): more than 350’000 chemicals listed 
  in 22 inventories from 19 countries1  
 
• REACH (June 2021): 23’285 substances,  
  103’310 dossiers2    

1 Wang et al. (2020) Environ. Sci. Technol. 54, 2575–2584, doi: 10.1021/acs.est.9b06379 
2 https://echa.europa.eu/information-on-chemicals/registered-substances 
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It Is still the Same Task ... 
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It Is still the Same Task ... 

271 full compliance checks carried out in 2020, covering 258 substances.  
Further information requested in 240 of the checks (88%), mostly to clarify long-term effects  
on the development of unborn children, genetic mutations, and aquatic toxicity. 

https://chemicalwatch.com/221713/echa-checks-reveal-nearly-90-of-reach-dossiers-needed-more-data 



Not Just in the EU 

UNEP Year Book 2013, p. 44,  
from Strempel et al. (2012) 
https://wedocs.unep.org/handle/ 
20.500.11822/8222 

• A merged dataset from EU and US databases (EINECS,  
  ELINCS, Smilecas) 
• 95’000 chemicals – P, B and T data? 

Strempel et al. (2012) Environ. Sci. Technol. 46, 5680–5687  
doi: 10.1021/es3002713  



Chemicals Abound: Humans 
• 30 mother- 
  child pairs 

• 55 chemicals 
  not previously 
  reported 

• 42 unknown 
  origin 

• 10 plasticizers 

Wang et al. (2021) Environ. Sci. Technol. 55, 5037–5049, doi: 10.1021/acs.est.0c05984 



Chemicals Abound: Materials 

POSH:  polyolefin oligomeric  
             saturated hydrocarbons 
MOSH:  mineral-oil saturated  
             hydrocarbons 

Biedermann-Brem et al. (2012) Food Additives & Contaminants: Part A, 29, 449–460 

meat 

cover 
of polyethylene 
package 

• An additional 
  problem:  
  non-intentionally 
  added substances 
  (NIAS 



What Can Be Done? 
• Reduce complexity of portfolio of chemicals on the market 

• Reduce chemical complexity of materials 

• Where to start? 

• Hazardous substances, Substances of Very High Concern 



Example: PFAS 
• 200 uses of 
  1400 PFAS 
• Which ones 
  can be  
  removed? 

Environ. Sci.: Processes Impacts,  
2020, 22, 2345–2373  
https://doi.org/10.1039/d0em00291g 



Example: PFAS 
• Many 
  non-essential 
  uses 
  – carpets 
   – dental floss 
   – ski wax 
   – climbing ropes 
   – baking paper 
   – bicycle lubricants 
   – skin cream 
   – household cleaning agents 
   – ... Environ. Sci.: Processes Impacts, 2019, 21, 1803–1815 

https://doi.org/10.1039/C9EM00163H 



Conclusions (I) 
• Many chemicals not “under control”:  
   – poorly characterized or properties just unknown 
   – found in human bodies 

   – found in materials, food, water, ... 

   – make recycling difficult or impossible (only down-cycling) 



Conclusions (II) 
• After decades of increasing chemical sophistication, 
  chemical simplification should be a goal of innovation. 

 

• Putting the Chemicals Strategy for Sustainability into  
  practice! 



Thank You  
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scheringer@usys.ethz.ch 


