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Situation

ÅTeaching Hospital Pathology laboratory:

ĔGross examination of surgical specimens, tissue processing, embedding, 

sectioning, staining, microscopic examination

ÅMain solvents:

- Formalin (in mixture with methanol or ethanol / acetic acid),

- Toluene

Å21 workers (8 pathologists, 10 technicians, 3 lab assistants)

ÅFrequent manual decanting tasks

ÅRepetitive peaks of inhalation exposure nearing or exceeding 

french STEL
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Motivations/ Objective

ÅHigh occupational exposures to solvents

ÅGreat variability of exposure within jobs among lab workers

ÅComplex multisource processes, various tasks, intermittent 

contaminant releases

Question: how can we characterize these specific exposure 

profiles ?

Objective: to develop different approaches reproducing the time 

profiles of observed concentration peaks

ĔIllustration for two decanting tasks (tissue processor reservoirs)
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Materials

ÅConcentration peaks characterization by real-time 

monitoring in the immediate vicinity of polluting sources

ÅReal-time infrared MIRAN® sapphIRe analyzer

ÅVentilation measurements (concentration decay method, SF6 tracer gas)

ÅRecording of temperature / relative humidity conditions

Solvent
Nb of 

measurements
Study period

Formalin 12 1 yr

Toluene 10 1 yr
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Method 1: descriptive approaches

a/ Concentrations peaks as a comb of rectangle functions

b/ Bell-shaped function
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Parameter Definition

tk Onset time of kth concentration peak

Ak kth concentration peak amplitude

bk Depletion rate of kth concentration peak

dt
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Results 1: descriptive approaches

Distribution of fitted parameters, formalin Distribution of fitted parameters, toluene
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ÅEmission function S(t)

ÅDynamics

ĔOne-zone model (Well Mixed Room)

ĔTwo-zone model (Near-Field / Far-Field)

Ĕ3D diffusion model

Method 2: modelling emission function
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Results 2: modelling emission function
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