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Purpose  
 

Children are particularly sensitive to 
substances that may affect their 
developing central nervous system. It is 
essential to know the exposure of children 
to toluene and similar neurotoxic 
substances in order to assess whether 
such exposures could pose a risk for 
adverse effects on the developing central 
nervous system.  

The purpose of the project is to investigate 
whether exposure to toluene and other 
substances with similar mode of action in 
children’s bedrooms can be problematic for 
children's health.  



Background  
 

LCI: The lowest concentration of a 
pollutant which, according to best 
professional judgement, might have 
an effect on people in the indoor 
environment. 

Year 1997 



Background  
 

Year 2000 
 
Approx. 35 pollutants 



Background  
 

Year 2013 



Background  
 

Present definition of EU-LCI value 
  
EU-LCI values are health-based reference concentrations of 
volatile organic compounds for inhalation exposure used to assess 
emissions after 28 days from a single product during a laboratory 
test chamber procedure. 
 
The procedure is defined in the European Standard EN 16516.  
 
EU-LCI values should be applied in product safety assessment with 
the ultimate goal to avoid health risks from long-term exposure of 
the general population. 



Background  
 



Background  
 

Agreed EU-LCI values 
Year 2017 
 
Approx. 136 substances 



Method 
 
 
 

Litterature review, Identify neurotoxic substances and their 
Lowest Concentration of Interest (LCI) 
 
Small scale emission measurements 
Full scale emission measurements 
Field measurements 
 
Calculation of Risk Concentration Ratio (RCR) – Measured 
air concentration divided with LCI 





Priority 
substances from  
general review  
  
Hydrocarbons:  
n-hexane  
n- heptane  
benzene  
toluene  
xylenes  
ethylbenzene  
n-propylbenzene  
styrene  
methylstyrene  
 
Chlorinated 
solvents:  
monochloromethane  
dichloromethane  
1,1,1-trichloroethane  
trichloroethylene  
tetrachloroethylene  
 
Alcohols:  
methanol  
ethanol  
 
Ketones:  
Methyl ethyl ketone  
Methyl butyl ketone 

JRC/EU-
Commission 
(2013) report  
 
toluene  
ethylbenzene  
xylenes  
styrene  
trimethylbenzenes  
propylbenzene  
diisopropylbenzene  
phenyloctane 
(octylbenzene) 
  

LOUS-projects 
  
n-hexane  
toluene  
styrene  
white spirit  
(C7-C12 
hydrocarbons) 
  

Priority substances  
 
Hydrocarbons:  
n-hexane  
n- heptane  
benzene  
toluene  
xylenes  
ethylbenzene  
propylbenzene  
styrene  
methylstyrene 
trimehtylbenzenes  
diisopropylbenzene  
phenyloctane 
(octylbenzene)  
white spirit (corr.to 
C7-C12 hydrocarbons)  
 
Chlorinated subst.:  
monochloromethane  
dichloromethane  
trichloroethylene  
tetrachloroethylene   

+ + = 



Method 

Adjustment of tolerable exposure  
The estimated LCI values will therefore be adjusted by a factor 
of 4 to obtain LCI values specifically applicable to children.  

Exposure  
The LCI-levels have been calculated from the daily inhalation volume of an adult. An adult 
of 70 kg is considered to inhale 20 m3 air per day, i.e. the person inhales 0.29 m3/kg bw/d 
(NCM 2011). Children aged 1-3, with an average body weight of 11.6 kg inhale on average 
7.0 m3 air per day corresponding to 0.60 m3/kg bw/d. 
Children receive twice as high a dose of air per kg body weight as adults. 

Sensitivity  
It is generally accepted that organ systems under development can be more sensitive than 
the fully developed organs. But no particular practice concerning increased sensitivity of 
children towards neurotoxic effects has been found in the literature.  
This project uses an additional uncertainty factor of 2 to consider children's higher sensitivity 
associated with neurodevelopment.  



Method 



Risk Characterization Ratio (RCR), for each neurotoxic substance: 
 
 
𝑅𝐶𝑅(1) = 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝑜𝑟 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑒𝑥𝑝𝑜𝑠𝑢𝑟𝑒(1) 
                                         𝐿𝐶𝐼 𝑣𝑎𝑙𝑢𝑒(1) 
 
𝑅𝐶𝑅(𝑠𝑢𝑚) = 𝑅𝐶𝑅(1) + 𝑅𝐶𝑅(2) + … + 𝑅𝐶𝑅(𝑛) 

Method 



Concentrations measured in the CLIMPAQ chamber were converted to air 
concentration in a model children´s room according to   
 
           𝐶𝑀  =  𝐶C ∙ 𝑞 ∙ L/n              
 

CM: Concentration in the air of the model room (mg/m3)  
CC: Concentration in the air of the climate chamber (mg/m3)  
q: Area specific airflow rate (m3/(m2h))  
L: Loading factor of the material in the model room (m2/m3)  
n: Air change rate in the model room ( h-1)  

 
The Danish EPA has previously assessed the exposure in children´s rooms from the 
following standard considerationsin accordance with the guidelines in Nordtest 
method NT Build 482:  
 

V = 17.4 m3 (Floor area: 7 m2)  
n = 0.5 h-1  

Method 



Method 



Method 



Active full scale 

Muck up – Full scale 



Small Scale (Climpaq) 



Field sampling in real rooms 



Results 









Lab RCRlab Field RCRfield 

µg/m3 µg/m3 

Toluene 52 0.07 230 0.32 

Xylenes 72 0.57 146 1.17 

Ethylbenzene 14 0.07 370 0.19 

Ethyltoluenes 19 0.19 38 0.38 

Trimethylbenzenes 37 0.37 35 0.35 

Sum 1.33 2.49 

Lab:  Calculated as if all sources were present simultaneously and all had only 
 been emitting for 24 hours 
 

Field:  Worst case with unexpected storage of petrol and white spirit in adjoining 
 room - Second worst case had RCR 0.42 



Conclusions 

Emission testing of construction materials, household furniture and a large number 
of toys show that these sources normally do not cause levels of concern for chronic 
neurotoxic effects in Danish children 
 
Levels of concern may occur due to other sources, like incorrect storage of 
petrol/white spirit or other organic solvents in or around the house, or freshly 
painted/ varnished surfaces 
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