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Dermal exposure to hazardous substances is of increasing concern for
workers in various occupational environments. The National Institute for
Occupational Safety and Health (NIOSH) currently has skin notations (S!
as a part of the Recommended Exposure Limits (RELs) for 142 compour
and chemical groupings, serving as a mechanism to inform the workers ¢
health risks from dermal exposure to these substances. In the present fo
the SNs only provide a qualitative indication of skin hazards. An explicit
approach is needed that quantitatively characterizes dermal absorption
potential of chemical and facilitates systematic assignment of the SN.

Here we present an evaluation scheme that can be used as a tool to ass
the contribution of hazards to systemic toxicity via skin absorption when 1
empirical data are not readily available or are of questionable quality. In t
scheme, a mathematical model is used to predict the skin permeation
coefficient (Kp) of a chemical based on its octanol-water partitioning
coefficient and molecular weight. The Kp is used to determine the derma
uptake of chemical from saturated aqueous solution (dermal dose) follow
a conservative default scenario in which the unprotected palmer skin on
both hands (a slrface area of 360 cm2) of a worker is continuously expo:
for 8 hours. The dermal dose is compared to the dose absorbed and
accumulated in the body via inhalation in 8 hours (inhalation dose), as
estimated by multiplying the chemical’'s REL with an inhalation volume of
m3 and a default retention factor of 75%. A chemical is considered a deri
absorption hazard if the ratio of skin dose to inhalation dose (S-I ratio) is
equal to or larger than one. The evaluation was performed for 137 REL
compounds with SNs for which the parameters required for model input
were properly identified.
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