New transdermal drug delivery agent: a multiscale characterization
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A unique class of ionic liquids represents a promising new transdermal drug delivery agent for Using a synergistic experimental and computational approach, we elucidate the impact of water on the

microscopic interactions and the bulk physical properties of CAGE.
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dermatological diseases. Understanding their characteristics under water contact is critical for applications

and potential future commercialization.
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Choline and Geranate (CAGE) mixed in 1:1 ratio with varying mole fractions of water di sdo?

randomly distributed in molecular dynamics (MD) simulation box in both all atomistic
(AA) and coarse grain (CG) systems. CG according to Martini force field mapping.

his work uses MD simulations and physical characterization to investigate the effect
of water on choline and geranate (CAGE) ionic liquid. It was experimentally
determined that under atmospheric conditions CAGE contains ~11% water by mole.

Simulation details

* Experimental data conferred by molecular dynamics find an increase in conductivity and
diffusion coefficient, and a decrease in viscosity with increasing water content plateauing
between 30-10% IL

« Simulations suggest that above 30% IL geranate ions begin to reorganize to minimize
contact of their hydrophobic tails with water forming a micelle like structure.

* This structure could be exploited for drug delivery applications via solvation of hydrophobic
drugs

* The lack of microscopic reorganization in solutions containing up to 65% water by mole
suggest that atmospheric CAGE can be used with no change in efficacy without pre-drying
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