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Supramolecular Technology and its Application Research in the Field of Cosmetics

Huang Chun-yan', Wang Pu?, Xu Zhi-wen?, Xiong Qing-an', Yu Shu-yan'*
(1.School of Materials and Chemical Engineering, Zhengzhou University of Light Industry, Zhengzhou, Henan 450001;
2.Shanghai Youren Biotechnology Co., Ltd., Shanghai 200030, China)

Abstract : Supramolecular chemistry realizes the ordered assembly and functional regulation of molecules through non-covalent
intermolecular interactions. It provides an innovative solution to the common technical bottlenecks in the cosmetics
industry, such as poor water solubility, low chemical stability, insufficient transdermal absorption efficiency and high
skin irritation of active ingredients. To address these challenges, a variety of supramolecular technologies have been
developed based on differentiated molecular recognition and self-assembly modes. From the perspective of application
logic, these technologies can be categorized into three progressive levels: raw material modification, formulation-
level delivery, and green intelligent development. Within this framework, this review systematically summarizes
four representative supramolecular platforms widely employed in cosmetics, namely supramolecular cocrystals,
supramolecular solvents, supramolecular inclusion complexes, and supramolecular carriers. The action mechanisms,
preparation strategies, characterization methods and application progress in the cosmetics field are emphatically
expounded. The challenges in current technological transformation are summarized, and the future development trends
are prospected. It is expected to provide theoretical support and technical reference for the innovative application and
efficient implementation of supramolecular technology in the cosmetics industry.

Keywords : supramolecular chemistry; cosmetics; preparation strategies; characterization methods
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