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Research advances in intermolecular interactions regulating drug
release and permeation in transdermal drug delivery systems
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CHEN Zhen-hua’, LI Yang-biao"
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Abstract: In recent years, the research of transdermal drug delivery systems (TDDS) represented by patches
and gel plasters is in the ascendant. The interactions between drugs, pressure-sensitive adhesives, permeation
enhancers and skin components, including hydrogen bonds, ionic interactions, dipole-dipole interactions, etc., play
a key role in regulating the release and penetration of drugs in transdermal patches, thus affecting the efficiency of
transdermal absorption of drugs. Infrared spectroscopy, molecular simulations or molecular docking, differential
scanning calorimetry, Raman spectroscopy, nuclear magnetic resonance and other methods have been widely used
to characterize multiple intermolecular interactions in patches. The aim of this review is to summary the molecular
mechanisms of drug release from patches and transdermal permeation processes, provide useful theoretical
guidance for the design and research of novel transdermal drug delivery systems.
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Table 1
cellulose; PVC: Polyvinyl chloride

Excipients of patches®. EVA: Ethylene vinyl acetate copolymer; PVP: Polyvinyl pyrrolidone; HPMC: Hydroxypropyl methyl

Component Function

Material

Backing layer
external contamination

Pressure-sensitive

adhesive

Rate controlling

and extent of drug release, etc.
Provide a constant rate of drug release from the

membrane reservoir to the skin

Provide support to the patches, avoid drug loss and

Make patches adhere to the skin closely, regulate rate

Chemical stable, high flexible, good compatible materials such as
polyurethane, polyethylene, polyvinyl chloride, nonwoven fabric
Non-toxic, non-irritant materials such as polyacrylic,
polyisobutylene or silicone pressure-sensitive adhesive

EVA, porous polyethylene film, etc.

Matrix and reservoir ~ Primary components acting as a backbone or reservoir PVP, EVA, polyvinyl alcohol, HPMC, pressure-sensitive adhesive,

materials of patches
Release liners

from contamination

Act as packaging materials, protect the adhesive layer

gelatin, carbomer, etc.
PVC, polyethylene, polyester, efc.
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Figure 2 Risperidone released from different pressure-sensitive adhesives (PSAs) modulated by doubly ionic H-bonds or normal H-bonds
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Figure 3 H-bonds formed between flavonoids and lipids disturbed the stratum corneum lipids arrangement for enhanced drug transdermal
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