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Figure 1 Hydrogen-bonds between the [TMG]" cation and DNA that
present in its minor groove (the dashed lines represent the hydrogen-
bonds [32]) (color online).
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Figure 2 Schematic illustration of mechanisms for tunable release of HNO and tumor inhibition by IL-NONOates mediated by hydrogen-bonds [36]

(color online).
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Figure 3 IL-NONOates impair the growth of tumor cells by releasing HNO in vitro and in vivo [36]. (a) In vitro concentration of ILs and the
corresponding IL-NONOates in CT-26 cells was evaluated after 24 h of incubation. (b) Quantification of intracellular RNS and GSH levels after
1.0 mM IL-NONOates treatments in CT-26 cells at indicated times (#=3). (¢) Tumor volume (in mm3) profile of treatment groups, and quantitative

analysis of intra-tumoral RNS and GSH levels (color online).
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Figure 4 Hydrogen bonding between Escherichia coli and nitro-
substituted carbonyl diimidazolium cation. The counter anion is [BF,]”
and the solid-lines represent the existed hydrogen-bonds [40] (color
online).
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Figure 5 MD simulation on GBP supermolecular interactions formed
in different ILs (the dashed lines show the length of hydrogen bonds).
(a) GBP’s form III in [Cymim][BF,] IL; (b) GBP’s form IV in [Cgmim]-
[BF,] IL (color online).
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Figure 6 Three types of interactions between ILs and APIs.
(a) Linked by electronic and hydrogen bond; (b) covalently linked
API within its cation; (c) linked by both covalent and hydrogen bond
(color online).
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Figure 7 Enhanced drug loading and drug releasing in the drug-in-adhesive transdermal patch utilizing a ILs strategy. Fluorescence spectra for
(a) NPX and (b) NPX-TAA in patches; (c) Raman spectra for characterization of interaction between NPX-TAA and PSA at low drug loading;
(d) Skin permeation profiles of NPX and NPX-TAA from patches in 24 h (n = 4) [68] (color online).
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Hydrogen-bond in ionic liquids and its application in biomedicine
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Abstract: Ionic liquids (ILs) have shown great application potential and drawn broad interests in the field of
biomedicine. Despite some important progress, the study of the bio. compatibility and the structure-activity relationship
of ILs has just started, and the mechanism is completely unclear, which is a bottleneck in its biological applications. The
hydrogen-bonds between ions have become the molecular basis for revealing the biological mechanism. This work
introduces the latest development of ILs in biomedicine fields by three typical examples, DNA stabilization, anti-tumor
therapy, and API-ILs drug synthesis, recrystallization and release, and details the principle and pathological effects of
the hydrogen-bonds. These conclusions can provide knowledge basis for the development of new ILs biomedicine
applications.
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