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Various drug delivery systems (DDS), including polymeric micelles, have been developed
for the delivery of antigenic proteins and nucleic acid. However, these carriers require complex
preparation procedures and often have low biodegradability. Recently, polyphenols have
attracted attention as a simple and effective approach for forming particles that encapsulate
biological macromolecules. In this study, we demonstrate that tannic acid can efficiently and
stably form complexes with drugs (including nucleic acids and proteins) in the presence of low-
molecular-weight amines.

We investigated the effect of complexes formed between tannic acid and two low-molecular-
weight amines: 1-Aza-18-crown 6-ether (Azal8C6) and 4,13-Diaza-18-crown 6-ether
(Diazal18C6), on the loading of CpG nucleic acids and bovine serum albumin (BSA) proteins.
The protein-loaded Azal8C6-TA and Diazal 8C6-TA complexes were formed in a pH 7.4
phosphate buffer (10 mM). The Azal8C6-TA complex, which contains a single amino group,
did not facilitate CpG loading, whereas the Diazal 8C6-TA complex, which contains two amino
groups, facilitated CpG loading. These results suggest that the presence of two amino groups
in Diazal8C6 enhances the efficiency of nucleic acid uptakes. We also explored the impact of
other low-molecular-weight amines on complexes formation and the stability of the resulting
complexes.
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