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Non-invasive transdermal and intestinal delivery technology for peptides and nucleic acids (siRNA,

mRNA) with ionic liquid: A new treatment option
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Non-invasive transdermal and intestinal delivery technology for peptides and nucleic acids (siRNA, mRNA) with ionic

liquid: A new treatment option.

The purpose of this R&D project was to brush up on the utility of ionic liquids (ILs) based non-invasive delivery
technology via such transdermal, oral and intranasal routes, we have originally developed, for mid-sized molecules including
peptides and siRNAs. ILs are normally defined as compounds completely composed of ions with melting point below 100 °C.
The application of ILs for pharmaceutical area is recently growing up more and more. 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. We could confirm that our ILs enhance skin penetration of some peptides and
siRNA. Peptides were insulin, GLP-1 receptor agonists, antigens for cancer immunotherapy, and a tumor growth inhibitor.
Then we found out the penetrated peptides and siRNA work to give therapeutic effects in mouse models. In addition, we
showed the potential of ILs to enhance the oral absorption of mid-sized molecules such as peptides of GLP-1 receptor agonist
in mice. The IL can overcome the intestinal barrier and lead to systemic absorption of mid-sized molecules without severe
toxicity when the formulation for administration was diluted with saline (less than 20% (w/v)). We further tried to reveal the
gastrointestinal absorption site where our IL enhances absorption of mid-sized molecules. Our IL enhanced the oral absorption
of mid-sized molecules at small intestine, not the stomach or colon. In vivo imaging study showed that our IL increases
intraluminal residence time of compound dissolved in them. Then, we extended our ILs to intranasal administration of mid-
sized macromolecules. Our ILs could enhance nasal absorption of mid-sized molecules after intranasal administration, which
was superior to transdermal or oral administration. Then, we observed in mouse models that the absorbed peptides such as
insulin, GLP-1 receptor agonist and a tumor growth inhibitor work to give therapeutic effects without severe toxicity when
the formulation for administration was diluted with saline (less than 20% (w/v)). Throughout this R&D project, we could
expand the utility and possibility of ILs as an oral absorption enhancer for mid-sized molecules such as peptides and siRNA.
Non-invasive drug delivery systems have tremendous advantages over injections. Accordingly, our ILs based non-invasive

drug delivery system would open new era leading to disruptive innovation in the drug delivery system.



