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ABSTRACT 
Lead compounds were used in cosmetics and hair dyes for millennia and there are well documented cases of poisonings. For example, the cosmetic Laird’s Bloom of Youth killed one young woman and poisoned others in America in the 1870s1,2 a hair dye caused encephalopathy in men in Ireland in the 1890s3 and the traditional Hindu cosmetic sindoor poisoned women and children in India and the U.S.A.4
The exact mechanisms of the poisonings are not well understood. Inorganic lead compounds have generally been considered to be minimally absorbed through skin, but my laboratory has been studying whether transdermal absorption of lead from cosmetics could be possible. 
In this presentation, I plan to show you our μXRF maps of lead in skin, measured using the PUMA beam line at Soleil which demonstrate how lead acetate in hair dyes permeated the skin around the hair follicle and how lead tetroxide in sindoor entered the skin. Further, I will show you how XAS measurements have shown us that lead compounds are changing form in cosmetics and this alters how they enter the skin. I will also show you that lead creates different compounds in deeper skin layers. 
In addition, I will share data from the BioXAS beam line at the Canadian Light Source which explain how Laird’s Bloom of Youth could penetrate the skin, and which demonstrate that if Queen Elizabeth the 1st was using a white lead and vinegar mixture as a cosmetic, she was likely poisoning herself through skin absorption of lead.
While our cosmetics research has been interesting, it is also providing health and safety data for today. I will share μXRF maps of lead acetate in skin (from both Soleil and CLS) which have revealed a measurement artifact that arises from using the gold standard testing method for penetration of compounds through skin. Our data suggest that transdermal absorption of inorganic lead may be a hundred times greater than believed. I will also share some remarkable μXRF maps which have revealed that that lead binds to specific cells in skin, is taken up in sweat glands, and is transported through connective tissue, suggesting alternative transport routes of lead through the body.
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