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Introduction

Course Occupational Hygiene (2017 - 2018)
Thesis study

Subject?
° Chemical risks
°* Measurement posibilities

* Possibility to test new analysis method for
dermal exposure
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Introduction

Measurements in association with univeristy

http:/www.lamh.be/en

LABORATORY FOR OCCUPATIONAL AND ENVIRONMENTAL HYGIENE m
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Introduction

°* Questions concerning the health impact of the printing proces to
the employee of a client printer

°* No Chemical Inventory

°* No risk analysis
°* No previous measurements
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introduction

Description print company
° 145 employers

°* Industrial print processes
* All types of paper and printwork
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Introduction

Determination of subject:

* Typical products in printing: Solvents

°* Air evaluations possible

°* Dermal evaluations possible

°* Known to affect skin (dry skin, skin permeation?)

Goal :

* Global evaluation (air and dermal)
°* Air measurements according to standard NBN EN 689:2019
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Methods

Estimations of usage of chemical products

* Focus on 2 big printing sites (roll’'s and sheet’s)
* Proces type: Offset printing
* Most used solvent : Isopropanol

* Expectation :Isopropanol in relativly high concentrations in air
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Methods

1. Screening

* Geneal solvent screening
* Sheets and roll’s (different exposures expected)

* Different measurements per exposure

® <5 measurements

* «Qctober 2017

samen werkt.
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Results

Screenings measurement

Confirmation of isopropanol in the air
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Methods

2. Measurement campagne

samen werkt.
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Methods

2. Measurement campagne
* eactive air sampling
® epassive air sampling

¢ <Dermal measurement

* Thumb

* Middle finger
* Fore arm

* nek

* Sheet/ rolls departments + reference measurements

March and April 2018 . .
samen werkt. liantis



Methods

Analysis on Patches
patch with activated charcoal layer
(diffusion + absorbtion)

analysis with dillution of CS2 and GC-MS
(cnfr air samplings)

samen werkt.
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Methods

3 day’s

edivided over different workers and jobtypes

Monday 12/03/2018
Monday 09/04/2018
*Friday 13/04/2018

3 machines in sheets

3 machines in rolls

The office in production
The office in de storage

The adminisatrative office
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Results

Air exposure
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Grenswaarde 500
isopropanol
430
400
350
300
Sheets
200
10 Office Off Office
. iIce R ”’
o Production "~ warehouse NO!I'S
agamin A
1/10 van de . —— Y
grenswaarde I I I I I I I
0 4
R A AL LCN
& & ‘0"3 o o oF Pl Oy Q&q &‘? & 5 .
& F &P d o & & exaq
F FE P EE & & ¢
& é"@o‘@o-@oé‘ EuR T S e 2
& & &8 NP & & ¢ & & & & -@& d@’% o
<& 'o&.&,%@@o@)@ov I @ F o ¥
S 3 S e e A T
P Ry & &
T S & &
F & T T ESSS o o
-»"'V o oY oV o 6 " ¢
FAAGES Sl b“”\,@ €€
g g




Results

Air exposure
* Office admin significantly lower
* Office in production /| warehouse simular exposure as roll’s

° Relative low exposure at roll’s (due to type of proces : UV hardning
=> low emission + ventilation with filters)

* Highest concentration at sheets
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Results
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Results

Relative good correlations dermal vs air concentrations

No systematic differences between diffrent dermal concentrations
°* Direct contact : Thumb, middlefinger

* Splashes : fore arm

°* Reference due to passive absorption: neck
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Results

Results manually transferred to data sheet
Some results seemed at least remarkable

Isopropanol in air allways in high excess present (factor 100 higher) -
other componant in same range dermal exposure

=> relative contribution changed
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Results
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Results

Question
°* Are traditional evaluation methods sufficient for dermal exposure?
High volumes in dermal exposure but not present in air?

Visualisation: correlation air versus dermal exposure.
Purpose determination of the slopes
Slope = indication
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Results

Way to make the graph

Ln concentrations => exposures are mostely logaritmical functions
Dermal exposure in 2groups : direct en indirect contact

* Direct contact : thumb + middlefinger

* |ndirect contact / reference ; fore arm + nek
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Results

Ln (concentration air)

Vs.

In (concentration thumb/ middlefinger)
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Ln (concentration air)

¥= 1.1097?+ 3,2782

Vs.

In (concentration forearm/ nek)

¥=0,8927x+3,540:

# totaal ethylacetaat
W totaal ethanol
A isopropanol
> iso propylacetaat
¥ n-propylacetaat
® n-heptaan
+ aceton
= n-butyl acetaat
= 1- methoxy-2-propa
+ 2-methyl hexaan
 2,3-di-methylpenta.
A 3-methyl hexaan
n-undecaan
¥ n-dodecaan
@ butoxyethanol
+ n-decaan
= cyclohexaan
— methyleyclo hexaar
+ 2-methylheptaan
W methylcyclopentaar
4 methyleen chloride
methylcyclopentaar
+1,2,4 tri methylbens
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2,5 i-methylhexaan
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noctaan
3 methyl pentaan
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Results

Ln (concentration air)

Vs,

In (concentration thumb/ middlefinger)

A isopropanol

L]
¥ =2,2848x+3,0778

¥=0,8474x+ 3,331

A

@ n-heptaan

V= 29708 Z 01T
L]

= methylcyclo hexaan

Ln (concentration air)

vs. In(concentration forearm/ nek)

A isopropanol

® n-heptaan

= methylcyclo hexaan

(]
¥=1,1097x+3,278;
y=1,7319x+ M as

aAd
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Results

Isopropanol

* Slope of direct contact (thumb + middlefinger) and indirect contact
(forearm + nek) simular - same inclination

* The contribution of isopropanol to dermal exposure is simular for direct and indirect contact, thus

due to general diffusions

* Skin permeation factor : 0,00089 cm/h
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Results

N-heptane + methylcyclohexane

°* Slope of direct contact (thumb + middlefinger) and indirect contact
(forearm + nek) clearly different - very different inclinations

* The contribution to dermal exposure is diffrent for direct and indirect contact, thus direct contacts to

products give an increase in dermal exposure

* Skin permeation factor : 0,95 cm/h
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Results

How much is to high?
No OELV for dermal exposures
° Calculations possible based on echa DNELS?

* Not found on ECHA for isopropanol and n-heptane

* Alternative source: ‘chemiekaarten’

Hands+forearms

Dermal patch Working time

T T

pg/cm?/hr x 2000cm? x 8hr
75kg x 1000

l

Body weight

mg/kg bw/day =
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Isopropanol DNEL 888 mg/kg/day - n-heptane: DNEL 300 mg/kg/day

Recalculation based on formula for DNEL reference?

Results
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Conclusions

*Air concentrations
* Highest concentration in department sheets
* Re-evaluation necessairy within 2,5 years (NBN EN 689:2018)
* Less product but no air ventillation

* Thermical drying of the inks

* Other locations (department rolls and offices)
* Exposure under controll

* No further evaluation necessairy as long as situation remains the same
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Conclusion

Dermal concentrations

* No dermal uptake of isopropanol, but possibly due to other solvents, usage of gloves with a chequed

frequence of renewal necessairy

* Slope Ln(air) vs Ln(hand) and Ln(air) vs Ln(ref) possible indication of products which have a dermal

uptake

* C(Classical methods of evaluation seem irrelevant. Also products in smaler volumes of usages could have

a relative significant dermal exposure
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Conclusion

Lack of data for evaluation of dermal exposures

* No exposure limits

* No dose — effect discriptions

* No safe values (or calculated from air values)
* Very few posibilities for measurements

* Few information known

—>Very theoretical approach of dermal exposure

—>No information of the industry
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Conclusion

Human exposure routes

° [Inhalation

* Measurements, OELV’s, DNEL, exposure modeling,

° Dermal

* ?

* Ingestion

* Good hygiene + no consumption
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