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Introduction

Commissioned by Swedish Work Environment Agency (SWEA)

Swedish OEL list - AFS 2005:17*

 Skin notation, “H”

 Substances may easily be absorbed percutaneously

 ~350 substances

 ~115 skin notations (1/3) 

Aim of this study

 Investigate the scientific basis for skin notations

Published report (Arbete och Hälsa 2008;42:2)

* Occupational exposure limit values and measures against air contaminants, 

Statute Book of the Swedish Work Environment Authority, AFS 2005:17
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Materials and methods

 Materials
 All 115 substances having skin notation

 50 other substances on the OEL list

 Methods
 Data search 

 EDETOX-database (http://www.ncl.ac.uk/edetox/)

 Pubmed

 Citing ~250 references (~1000 experiments)

 Tabulate data
 e.g. species, type of experiment (in vitro/in vivo), skin location, 

vehicle, concentration, exposure duration and percent absorbed 
chemical

 Calculate values (if not presented)
 Permeability coefficient – Kp (cm/h)

 Flux – Jss (mg/cm2/h)

 Categorize permeability coefficient
 Marzulli F., Callahan J. and Brown D. 1965

 Barber E., Hill T. and Schum D. 1995

 Calculate dermal/inhalation ratio
 ECETOC criteria

 1 h dermal exposure, 2000 cm2, to neat solvent

 8 h inhalation exposure, 10 m3 – 50% uptake, to OEL concentration

 Skin notation if dermal/inhalation ratio > 0.1 
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Results

 Large variations 

 Between substances
 Fastest – Metal mercury vapor, ~1 cm/h

 Slowest – Octanes, 10-9 cm/h

 Within substances
 Largest – Phenol, 108

 In study designs
 In vivo/in vitro

 Species
 Human, monkey, pig, dog, cat, rabbit, hamster, guinea pig, rat, mouse, snake

 Receptor medium
 Water, PEG-20, BSA, ethanol

 Exposure duration
 Minutes → Days

 Vehicle
 H2O, saline, PBS, acetone, ethanol, soil, octanol, JP-8, oil, cream, toluene, 

methanol, chloroform, n-hexane, n-heptane, gasoline, propylene glycol

 Skin preparation
 Dermatome, trypsin, heat, ammoniac vapor 

 Chemical amount
 1µl → Infinite

 Skin thickness
 Stratum corneum → Full thickness

 Lack of published dermal penetration data (53 of 115 lack data)
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Johanson and Rauma, 2008

Results – No data
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Johanson and Rauma, 2008

Results – LD-50 data
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Johanson and Rauma, 2008

Results – Dermal penetration data
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Conclusions

 Large variations

 Between substances

 Within substances

 In study designs

 Lack of data

 No data for 45% of substances having skin notation (in Sweden)

 Lack of skin notations

 Unassigned substances were found in all permeability categories

 1/3 of the chemicals with dermal contribution of >100% lack skin notation

 The scientific basis is weak for many of the skin notations in the Swedish OEL list

 The report can be downloaded for free at AoH-website

 http://gupea.ub.gu.se/dspace/bitstream/2077/9876/1/ah2008_2.pdf


