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Regulation

Zhang Fenglan, Su Zhe, Wu Jing, Xing Shuxia’, Wang Gangli'(National Institutes for Food and Drug
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Abstract  Objective: To study on the current status of zinc oxide nanoparticles' safety evaluation and
cosmetic regulation in order to provide references for the regulation of nano-materials and nano-cosmetics in
China. Methods: The research progress of toxicologic study and current status of the regulation of zinc oxide
nanoparticles in major countries and regions in the world were summarized through literature review. Results:
Related data demonstrated that most of zinc oxide nanoparticles contained in sunscreen creams were left in the
human stratum corneum and in the opening of the sebaceous gland of hair follicle. Trace zinc could be absorbed
into the blood through the skin, but it cannot be determined whether it was absorbed in the form of zinc oxide
or zinc ion. In vitro comet assay results showed that zinc oxide nanoparticles caused DNA damage to human

epidermal cells and human nasal mucosal cells. Subacute oral toxicity test found out that zinc oxide nanoparticles
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could induce DNA damage and apoptosis in mouse's liver cells through oxidative stress. Zinc oxide nanoparticles
had reproductive and developmental toxicity for mice. Acute inhalation toxicity tests showed that Zinc oxide
nanoparticles caused lung and liver tissue damage to rats. Subchronic toxicity test showed that anemia and mild to
moderate pancreatitis were observed in SD rats who were exposed to zinc oxide nanoparticles at high doses (536.8
mg - kg'). The NOAEL of nano-ZnO was 268.4 mg - kg'. The European Union, the United States, and Taiwan
of China have issued a series of regulations or documents on cosmetic nanomaterials to guide the safety evaluation
of the nano-material in cosmetics. Conclusion: The zinc oxide nanoparticles in cosmetics have potential safety

risks to the human body. Regulatory policies for nano-material in cosmetics should be formulated as soon as

possible in China.
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