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Summary

•“Standards”: CEN, ISO, ASTM
•Methods: Vapours

•Methods: ATR-FTIR

•Methods: Fluorescence
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Standards: CEN TC 137 WG6

•Two documents issued

–prCEN/TR15278 Strategy for evaluation

–prCEN/TS15279 Measurement methods

•Comments received back

•No funding for secretariat –unable to 

progress to implement comments.

•Committee dormant

•Standards will lapse if not re-confirmed
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Standards: CEN TC 137 WG6

•ISO committee has been set up under 

US secretariat

–CEN Voted to liaise with ISO to produce a 

Technical Report

–Cannot liaise to produce a Technical 

Standard as this would automatically be 

adopted in EU under Vienna Agreement, 

and could supersede EU states’ national 

laws.

–But a TR would not do so.
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Standards: ISO TC146 WG8

•ISO committee

–Strategy and Measurement all in one

–Simplified strategy guidance

–Update the measurement methods from the 

Annexes of prCEN/TS15279 

–Has nearly finished a draft Technical Report

–US Secretariat funding until end May 2010

–Accommodates comments from prCEN

•Almost ready to publish. 
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Standards: ISO TC146 WG8
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Standards: Surface sampling

•ASTM standards in preparation

–ASTM for wipe sampling methodologies

–ASTM with general overview of surface 

sampling

•Guidelines for sampling strategy to adopt

•Rather general.  Does not tell you how many 

and where.

•Almost ready to publish
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Vapour sampling

•prCEN criticised by UK for not dealing 
with vapours.  

–New Annex drafted in ISO which may (or 
may not) be adopted.

•Vapours dissolve into SCL.

–Unoccluded interception/absorption 
(charcoal) - unrepresentative and hoovers 
up atmospheric vapours.

–Tape stripping - measures vapour dissolved 
in the SCL at a specific time.

–OEESC 2009 presented a useful paper…..
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Vapour sampling

•Skin locations Tape stripping of 10cm² areas

–Palm × 2

–Dorsum × 2

–Forearm-interior (arm-in) × 2

–Forearm-exterior (arm-ex) × 2

–Forehead × 1

–Neck × 1

2-ethoxyethyl acetate: an ethylene glycol ether
•high boiling-point, low vapour pressure (2.8mmHg at 25ºC)

•Used as organic solvent in mixtures, ink diluents and cleaners

•Fast skin absorption. (in vitro: 800µg/cm²/hr from 100% liquid)*

Assessment of airborne and dermal exposure to 2-ethoxyethyl acetate in an occupational 
environment Tzu-Chieh Chou,Tung-Sheng Shih, Yu-Chieh Kuo, Yu-Hsiang Liu, Yung-Chienm 

Ten.  Am J Ind Med June 2009 53 No8 654-661
*P H Dugard, M Walker, S J Mawdsley, and R C Scott. Absorption of some glycol ethers through human skin in vitro.Environ Health 

Perspect. 1984 August; 57: 193–197
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Vapour sampling

Correlation
Dermal total vs

***  Air (r= .64)

***  Perspiration 
Y/N (r= -.38)

*  Job

NS Glove use

Dermal 

Location

n GM(GSD)

µg/cm²

Median

µg/cm²

Range

µg/cm²

ND 

%

Palm 90 0.79 (2.12) 0.82 0.1-3.28 4.4

Dorsum 91 0.56 (2.03) 0.59 0.1-2.72 5.5

Arm-in 92 0.52 (2.04) 0.57 0.1-2.32 7.6

Arm-ex 92 0.56 (2.08) 0.59 0.1-2.74 7.6

Forehead 89 0.41 (2.06) 0.46 0.1-2.18 11.2

Neck 92 0.32 (2.17) 0.35 0.1-1.83 20.7

Dermal 

Total

546 0.51 (2.19) 0.54 0.1-3.28 9.5

n AM ± SD

ppm

Median

ppm

Range

ppm

AIR 94 24.75±13.9 26.48 2.95-54.9 0
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Vapour sampling

•Vapours dissolve into the SCL and can be recovered 

and measured by tape stripping.

•Vapour exposure characterised by low variability.

•Dermal uptake: Has it already gone? Does the SCL 

act as a reservoir (accumulation) or as a permeable 

barrier (fast pass-through but continually replenished)

•Depth:  would further tape strips show “no 
contamination”, steady, or a concentration gradient?

Are there easier ways to measure dermal vapours?

•In the absence of splashing, air monitoring gives a 

good indication of skin exposure. 

•Why not just use BM?
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Methods: ATR-FTIR
•Attenuated Total Reflection Fourier Transform Infra-

Red Spectroscopy

•Press a flat diamond, ZnSe or Ge crystal to give 
intimate contact with surface.  Small SA: 0.03-5cm².

•Tune IR to particular bond. Reflect IR through crystal. 

•IR absorbs into surface ~ 0.5µm

•Gives absorption spectrum
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Example of ATR-FTIR

•Handwashing study of a natural (sodium) soap 

bar with hard and soft water.

The influence of hard water (calcium) and surfactants on 

irritant contact dermatitis 

Warren R., Ertel K., Bartolo R., Levine M., Bryant P. and Wong L. 

Contact Dermatitis June 1996 35 337-343

•ATR-FTIR used on forearm to detect calcium 
carboxylates. 16x scans per arm.

•No difference in skin condition found with hard or soft 
wash water, but….

•Erythema, and skin capacitance (dryness)  worsened 
with hard rinse water compared to soft.

•ATR-FTIR showed more soap residues on skin with 
hard rinse water. 
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UVA Fluorescence

1. UVA illumination

•A shell of 20x 

UVA lights

• 360nm

• use with FWAs*

•Blue emission at 

450nm

*Fluorescent Whitening Agents
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UVA Fluorescence

excitation

FWA fluorescence
Natural skin

fluorescence
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Fluorescence

•Spectrofluorimeter

–10 Joule flash

–Loss in filter housing

–Too weak for skin

Contributor: Fabien Tropis, Univ Bordeaux at HSL

UVA

UVA cut

SURFACE



An Agency of the Health and Safety Executive

Fluorescence

•Skin spectrofluorimeter

–10J flash triggers 3000 Joule slave flash

–Remote fibre into spectrofluorimeter 

–Fibre “sees” field of view in front of flash
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Fluorescence

•Skin spectrofluorimeter
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Fluorescence

•Skin spectrofluorimeter

Bilan Fluorescence of dosed skin (Martin)
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Blue Fluorescence

2. Blue illumination

•Parallel system

• 100x 440nm 

LED’s

• use with Uranine 
(sodium fluorescein)

•Green emission 

at 550nm
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Blue Fluorescence

Blue-filtered

LED 

excitation

Uranine

fluorescence

Natural skin

fluorescence
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2-colour Fluorescence

Tinopal        Tinopal+Uranine         Uranine

Tinopal        Tinopal+Uranine         Uranine

+ Blue-pass filter

UVA

UVA
UVA

LED

LIQUID
SOLID
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Uses

•Man in Simulant Testing
–Military test protective 

clothing with aerosol 
challenge containing 
uranine.

–Rinse removal using a 
cup.

–US Army want a quicker 
method to prove fit on all 
service personnel.

–Use uranine and 
(brighter) FWA’s as dual 
tracer in conjunction with 
existing method

Cup removal method
(Photo courtesy US Army)
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