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1. External Monitoring:

Inhaled air Reference: OEL (mg/m3)
Work surfaces Reference: SCL (ug/100 cm?)
Skin Reference: DOEL (pg/cm?)

2. Biomonitoring :

Blood, urine, exhaled air, saliva, hair, nails, ..
Reference: BEI (mg/L, mg/ms, ...)

4. Health-effect Monitoring:

Effect of stress factors (lung function, é . )
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OEL = occupational exposure limit; SCL = surface contamination limit; DOEL = dermal OEL; BEI : biological exposure indices



Biological monitoring (biomonitoring)

el s the standardi zed and repeated
storage, analysis of body tissues to assess the internal dose of a
Xenobiotic substance by analysis of the parent substance and/or a

product of bioformation.
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Scheepers et al (2011), J Expo Sci Environ Epidemiol, 21(3):247-261



Toxicokinetics - toxicodynamics

' oxicodynamic phase
@ 1 lf/'
ST |v-r @7
§ D)y
yi-H




Toxicokinetics

A Toxicodynamics = working mechanisms
A Toxicokinetics = uptake, distribution, storage, metabolism and excretion

o Biomonitoring is a form of applied toxicokinetics

o Knowledge of half-life time is required:
A To know if the substance is accumulating
A To determine the correct sampling moment

o Knowledge on the metabolism and the most appropriate parameter(s)
o Knowledge on the excretion routs for the appropriate sample medium
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Half-life time 1 T,,,
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T,,, and importance for sample collection

A Moment of sampling is determined by t,,,

o Biomarkers with a shortt,,,
A Very rapid changing levels, not useful for BM

o Biomarkers with t;,, < 5h
A Sample collection at the end of the work shift
A Values reflect very recent exposure
A No accumulation

o Biomarkers with t,,, between 5h and 10h

A Sample collection at the end of the work shift and the end of the work
week

A Values reflect exposure during the work week

o Biomarkers with t;,, > 10h

A Sample collection at the end of the work shift and the end of the work
week

A Values reflect both recent as previous exposure. Hence accumulation. w



Biomonitoring of human exposure

NCl assical o matr | AGvEntages:
- important sample volume
- molecules are already in a liquid phase
- - extensive knowledge of sample preparation

and compounds analysis

Urine
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Field study -
Thermoplastic panels factory

38 workers

Jobs performed:

AfiSheet molding compositeo w
A Hydraulic press workers (n= 14)
A Mechanics (n=5)

A Office workers (n= 11)
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Methodology
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Alr exposure

Toluene Styrene
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Chromatogram obtained for 3M monitors analysis



CYPZE1
CYP2B6

Styrene metabolism
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Results LTACGIH

-hi'-""" "mmmu

TLV-TWA= 85 mg/m?3 styrene
EXposure to styrene BEI= 520 pg/mL MA+PGA
200 -
1000 -
+ o~
O"JA e -
E 150+ 'g £ 800+
: :
~ < o 600-
c 100 - < =
2 °© ®
© j: © 4001
S 50+ > 3
= @ £ 200-
o =
0-

HP SMC M @)




Results

Exposure to styrene
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IHSkinPerm

Body parts Surface (cm?)
Hands + forearms 2000
Neck + face 1100

Styrene

Liquid contact Vapor contact
Exposure Fraction Amount EXDOSUre Fraction Amount
P absorbed absorbed b absorbed absorbed
0 0
HP workersl 1720 mg/hour  6,49% 714 mg 125 mg/m3 97,70% 0,685 mg

SMC worker 410 mg/hour 22,90% 601 mg 121 mg/m3 97,70% 0,663 mg

- 0 0
Mechanics 52 mg/hour 23,30% 77,5 mg 24 mg/m3 97,70% 0,130 mg
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W. ten Berg et al., 2011. IH-SkinPerm, an Advanced Skin Absorption Model. Dermatitis, 22 -5-p 287.



Biomonitoring of human exposure

NCl assical o matr | AGvEntages:
- important sample volume

- molecules are already in a liquid phase
- extensive knowledge of sample preparation

and compounds analysis

: Limitations:
Urine ,
- reflecting only recent exposure
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Methodology
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Field study - Factory of composites car bodyparts




