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� Actual total exposure received unknown



Study aims

� Develop method for dermal exposure
� Compare task based exposure with urinary 

metabolites in spray painting environments



Study design
 Car body repair 

shops 
Industrial 
painting 

companies 
Companies 6 5 

External exposure   

Inhalation - dermal 68 27 

Tasks Mixing, 
spraying, 

cleaning spray 
gun, welding 

Mixing, spraying, 
rolling/brushing, 

assisting 

Biomonitoring   

Workers 47 12 

Urine samples 243 56 

 



Exposure assessment
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Determinants dermal exposure

Odds ratio’s for the presence of detectable dermal exposure

 Car body repair 
shops  
(n=6) 

Industrial painting 
companies (n=5) 

Gloves vs no gloves 0.22 (0.09-0.57) -* 

Inhalation exposure level 
(µg/m3 NCO)** 1.34 (0.97-1.84) 0.97 (0.68-1.38) 

* No OR calculated since all workers used gloves 
** OR for a 10-fold increase in inhalation exposure levels 





Biomonitoring HDA



A: Car body repair shop: Activities involving paint
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B: Car body repair shop: Welding

Time from 0:00 workday (hours)
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Spray painting n=15

Handling paint n=1 Welding n=8



C: Car body repair shop: Other tasks

Time from 0:00 workday (hours)
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Biomonitoring

Other tasks n=23

Spray painting (n=4)
Not shown:

handling paint (n=3)
other tasks (n=5)

D: Industrial paint company: Activities involving paint 

Time from 0:00 workday (hours)
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� Fraction of detectable HDA significantly raised     
during the day

Time interval % above 
LOD 

OR (95% CI) 
detectable 
samples 

0-8 AM 18 - 
8-12 AM 17 1.06  
0-3 PM 11 1.03 
3-6 PM 23 2.06* 
6-12 PM 27 1.92 
0-8 AM next 
day 

24 1.97 

* p<0.05 



Internal exposure (HDA)

• 25% of spray painters
– Inter person variability

– No clear association with PPE use

• Also other workers
– Different source HDA
– Earlier exposure (longer half life oligomers)

– Bystander exposure



Conclusions

• Exposure
– Dermal exposure successfully measured

– Dermal and inhalation exposure present
– Mainly (spray) painters

• Internal exposure
– Non spray painters may receive 

considerable doses


