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Abstract: Transdermal drug delivery systems hold significant value in topical formulation research due to their ability
to avoid gastrointestinal degradation and hepatic first-pass effects, enabling sustained local or systemic drug delivery.
However, the highly ordered lipid barrier of the stratum corneum remains a major limitation on transdermal drug
permeation efficiency. Self-heating transdermal patches construct localized thermal microenvironments that can increase
lipid fluidity in the stratum corneum, promote drug release from the matrix, enhance molecular diffusion rates, and
improve local blood flow and skin hydration, thereby augmenting transdermal drug delivery. As a traditional external
thermotherapy, moxibustion involves mechanisms including thermal stimulation, infrared radiation, local circulation
modulation, and the action of volatile components from Artemisia argyi, providing insights for self-heating patch design
regarding "moderate and sustained heating with attention to individual variability." Essential oils and their terpenoid
constituents, characterized by lipophilicity, small molecular size, and the ability to disrupt stratum corneum lipids, can
serve as natural penetration enhancers that act synergistically with thermal enhancement. However, such synergy is not
boundless; it is constrained by temperature, concentration, component stability, skin condition, application duration, and
the therapeutic safety window of the drug. This review focuses on the thermal penetration enhancement mechanisms
of self-heating patches, insights from moxibustion thermotherapy, and the application boundaries of essential oil
penetration enhancers, aiming to provide references for the safe design and translational application of topical self-
heating patches.
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