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Transdermal vaccine as a future medical treatment and ionic liquids as drug development
materials (' Graduate School of Engineering, *Center for Advanced Transdermal Drug
Delivery Systems, Kyushu University) OMasahiro Goto,'*

Transdermal vaccine'?; In the last two decades, different drug delivery methods have
emerged with various targeted delivery routes; for instance, transdermal, topical, oral, injection
and nasal. Among the different routes, a transdermal drug delivery (TDD) method is considered
as a safe and a non-invasive technique for drug administration. TDD has attracted attention for
several advantages over conventional oral or injection route. In contrast to conventional

immunization by injection, transcutaneous immunization requires only topical application of
antigens to the skin and is a simple, non-invasive method that does not require medical
personnel. However, the major problem is that the stratum corneum (SC) serves as a strong
barrier at the skin surface. In this lecture, we applied novel nanodispersion technique to the
induction of cancer immunity. Cancer immunotherapy by activation of immune system against
cancer has recently received attention. The key step for inducing the cancer immunity is the
delivery of cancer-specific antigens to dendritic cells (DCs), followed by the antigen-
presenting by the DCs. Our investigation revealed the ability of this approach to induce antigen-
specific cellular immune responses against cancer by evaluating the growth of OVA-bearing
tumors and the production of cytokines from splenocytes. Inhibition of tumor growth was
achieved, demonstrating the applicability of S/O carriers to the induction of cancer immunity.
We will show you some examples to create a novel vaccine by utilizing nanotechnology.

Pharmaceutical application of ionic liquids (ILs)**¥; which are commonly defined as salt
compounds composed of ionic species and melt below 100 °C, is an attractive research field in
a drug delivery system (DDS). The solubilization ability for insoluble drug molecules is a
promising property of ILs. In 2010, it was reported that acyclovir, a sparingly soluble drug, was
dissolved in imidazolium-based ILs, and the IL-in-oil microemulsions enhanced the
transdermal delivery of acyclovir. The transdermal delivery is the most studied DDS field using
ILs and some hydrophobic ILs were confirmed as skin penetration enhancers due to its higher
interaction with the hydrophobic skin surface barrier. Utilization of active pharmaceutical
ingredients (API) as the ions of ILs is known as an alternative strategy of IL-based DDSs
because the API-IL enables to tune their physical or chemical properties of ILs. To improve the
transdermal delivery, drugs were robed with hydrophobic counter ions. Recently,
biocompatibility has been regarded as one of the most important properties of ILs for the DDS
application. Several biomolecule-derived ions such as choline and amino acids were reported
to form ILs and the biocompatible ILs were used as a solvent for solubilizing poorly soluble
drugs and skin penetration enhancers. These researches suggest that ILs would be a promising
solvent for developing a novel DDS.
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PATHIFTE S VTN Do RRBIIRIIZ IS T DI RD /XY 7 Tdd 5 g ~DIFN % & 5
TeOIZIE, REYGEIZ K 0 AP OFEMIRE 25D 5 2 & | BB MY A A 59
HZEDNEHTHD, BB X T, ILIEZOENRT-T A RIc X0 | ik
oy L KFEREARC van der Waals FHEMEMBFEZF-E2 2 & T BWiRrEZm L9252
EINTED, ILEZFEYOFEEL LTHND Z LT, H2 W T API-IL(kIZ K 0 Bk
T 5 2 & TLBUKMER Th 5 AR ~DIEY O3 BLCMA B I T 2 Ik om &
PEIFES NG Y, &HIT, GUEOEHET AFAEEL AT S inidazolium & F A2 )
HAD IL X, FmiEHRE L CoOMmELZRTZEnmb, ZOMWEIZED AT
ORI E I CEEERT 2 2 & T, BYORERINZRET 2 LGS Tnd v,
1) M. Kitaoka, R. Wakabayashi, M. Goto, Biotechnology Journal., 2016, 11, 1375.

2) R. Wakabayashi, M. Sakuragi, Y. Tahara, N. Kamiya, M. Goto, Mol. Pharm., 2018, 15, 955.
3) M. Goto, Green Chemistry, 2020, 22, 8116.
4) Y. Tahara, N. Kamiya, M. Goto, Mol. Pharm., 2020, 17, 3845.

© The Chemical Society of Japan - S04-1am-03 -



