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Protection of skin biological targets by different types of sunscreens.
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Abstract
In vitro and in vivo studies provide a body of evidence that adequate protection of the skin against ultraviolet (UV)-induced damage requires photostable broad-spectrum sunscreens with a proper level of UVA protection. UVA alone and UV solar simulated radiation (SSR) induce DNA lesions in keratinocytes and melanocytes as reflected by the comet assay and p53 accumulation. UVA and SSR impair the immune system as shown by significant alteration of Langerhans cells and inhibition of contact hypersensitivity response to chemical allergens and delayed-type hypersensitivity response to recall antigens. Any of these detrimental effects is more efficiently prevented by sunscreens with a higher level of protection in the UVA range. The involvement of UVA (fibroblast alteration, increased metalloproteinase expression) and the pivotal need for well-balanced UVA/UVB sunscreens were further demonstrated using reconstructed three-dimensional skin models.
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Tonality of suntan vs sunless tanning with dihydroxyacetone.
Muizzuddin N1, Marenus KD, Maes DH.
Abstract
BACKGROUND/AIMS: Although there is an increasing awareness of the detrimental effects of solar irradiation on skin, a tanned look is still in fashion. To achieve the tanned look without sun exposure various sunless tanning formulations have become available. Most of these contain dihydroxyacetone (DHA) which binds to the proteins of the stratum cornium and imparts a brown color to skin. This color is similar to a suntan but can be somewhat more yellow, making it appear unnatural. The aim of this study was to determine a quantitative method to define a "natural" tan and to study methods to improve the tonality of sunless tanning on skin.
METHODS: Tonality of suntan was determined as the marker for a "natural" tan. In order to achieve this, human volunteers were exposed to the sun and the change in skin color was observed after 3 days. Color measurements obtained with the Minolta Chromameter were plotted in two standard graphs labeled as the "natural universe of tan", which depicted a balance between Chroma and change in reflectance, while the "natural universe of color" determined the balance between changes in yellow and red components of the suntan. Change in skin color after treatment with DHA was then inserted in these graphs to observe how "natural" the tonality of sunless tan appeared relative to suntan.
RESULTS: Results show a good balance between Chroma and change in reflectance for suntanned skin in the "natural universe of tan". Conversely, the "natural universe of color" exhibited a good balance between increase in yellow and red components of suntan. Sunless tan data inserted in these graphs showed that for several subjects with skin types I-II the tonality is not within the realm of "natural" but is unnaturally yellow. Addition of antioxidants, especially caffeic acid phenethyl ester (CAPE) in DHA formulation significantly shifted the tonality towards the center of the "natural universe of color".
CONCLUSIONS: The "natural universes of tan and color" exhibit a simple and quantitative assessment of tonality of suntan and sunless tan. Although skin tonality from DHA-induced sunless tan can often lie outside the realm of the "natural" tan, it is possible to improve this tonality to a more "natural" look by addition of strong antioxidants in the DHA formulations.
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Self-tanning lotions: are they a healthy way to achieve a tan?
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Abstract
Self-tanning creams utilize dihydroxyacetone (DHA) as an active agent, to produce a temporary staining of the skin. DHA is a 3-carbon sugar that interacts with the protein-rich stratum corneum to produce melanoidins, which are brown chromophores. Lower concentrations of DHA produce lighter skin-staining, while higher concentrations produce darker skin-staining, resulting in the simulation of a tan for persons of all skin types. DHA is well tolerated, for both internal ingestion and topical application, with the exception of infrequent allergic reaction in some patients. However, self-tanning creams only offer a sun protection factor (SPF) of 3 to 4, with protection at the low end of the visible spectrum and limited ultraviolet A protection. In addition, this SPF is only present for several hours after application of the product, and does not last for the duration of the tan. Self-tanning creams are a method of safely simulating the appearance of a tan without photoprotection. However, other sun protection will be required.
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