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Graphical Abstract

Thermoplastic elastomer gels (TPEGs) are loaded with reverse micelles, which can serve as nanocarrier
domains within the gel, to create materials applicable as transdermal drug delivery media.
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Abstract

Recently, thermoplastic elastomer gels (TPEGS) primarily composed of styrenic triblock copolymer
and aliphatic gel solvent have been proposed as transdermal drug delivery media [1]. Transdermal
delivery media require reasonable tack, mechanical stability, and the capacity to encapsulate desired
drug molecules and meter their release. The inherent, well-established properties of TPEGs meet the
first and second criteria, particularly when tackifier is incorporated. However, the encapsulation and
release of payload molecules from TPEGs is underexplored. The goal of the present work is to
establish formulation-structure-transport relationships in TPEGs. Formulation-structure behaviour is
assessed using a combination of small angle x-ray scattering (SAXS) and theoretical calculation. Our
results show that nanocarriers (i.e., reverse micelles) retain a spherical geometry (r =~ 1 nm) across all
formulations studied and over the course of transport experiments. Alternatively, varying triblock
copolymer concentration is found to alter crosslink domain size, the distance between crosslinks, and
the mesh size within gels’ continuous phase [2]. Nanocarrier release rate from gels is quantified using
a newly-developed method based on Fourier-transform infrared spectroscopy (FTIR) [3] and is found
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to be sensitive to triblock copolymer concentration. Geometric analysis suggests that the change in
mesh size within gels’ continuous phase is the most dominant factor in the observed release rate
dependence on copolymer concentration. This theory is validated through studying nanocarrier release
from gels varying in copolymer size, which allows the roles of crosslink size and spacing and
continuous phase mesh size to be decoupled. Ultimately, these results help to establish the feasibility
of TPEG-based transdermal drug delivery media and inform their future design.
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