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ABSTRACT
Many years ago, Albert Kligman once commented that the field of dermatology would be much advanced if all dermatologists 
were blind. He was referring to reliance on the  largely descriptive nature of visual diagnosis of skin disease. The early days of 
dermal toxicology were similarly based on visual observations of the effects of toxicants such as erythema, edema, blistering 
etc. While these observations are important, the underlying mechanisms of skin toxicity or skin disease were not understood. 
For agents that caused systemic toxicity via the dermal route, the permeability properties of the skin were poorly understood. 
An early view was held that the skin was freely permeable only to gases. At the opposite end of the spectrum, a 1928 review 
concluded that the skin absorbed all substances. Most skin permeation work was done in vivo, and results depended on the 
limited analytical abilities of investigators to detect substance in blood or urine. Prior to the commercial availability of 
radioisotopes, MacKee, Sulzberger and coworkers used florescent dyes to identify routes of skin permeation. During World 
War II, one of the first uses of radioisotopes (sulfur-35) was to better understand mustard injury. Making use of in vitro 
techniques, the early work of Tregear, Scheuplein and others defined the fundamental physical principles governing skin 
absorption. In 1960, Frienkel first studied the metabolism of C-14 labeled glucose with human skin, to be followed in later 
days by an appreciation of the metabolic effects of viable skin on xenobiotics.  
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In comparatively recent times, the molecular basis of skin injury and the role of 
chemical mediators in irritation and sensitization have been illuminated. Such 
work has allowed the development of in vitro models to provide an alternative 
to in vivo tests. Refinements of in vitro skin permeation techniques have greatly 
improved their predictive value of human skin absorption. These refinements 
have also given a better understanding of the  role of skin metabolism and 
enzyme expression on the fate and permeation of xenobiotics. These models 
were critical for the development of transdermal pharmaceuticals. Quantitative 
structure activity relationships (QSAR) have been developed to relate chemical 
properties to skin absorption and to help understand the behavior of complex 
mixtures on the skin.


