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Fluoroalkyl-modified Nanoparticles as Stabilized
Nanocarriers for Oligonucleotide Therapeutics
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Recently, the field of oligonucleotide therapeutics has made remarkable progress with the
aid of the development of the drug delivery system (DDS). It has helped to overcome the
undesired distribution of oligonucleotides in the body caused by their instability in the
bloodstream and lack of targeting ability, which has been one of the essential problems in
this field.

For oligonucleotide therapeutics, Polyion complex (PIC) micelles are promising
nanomedicine, but their stability in the bloodstream needs to be improved for increased
therapeutic efficacy. In this study, we developed the fluoroalkyl (Rf)-modified PIC micelle as
a nanocarrier for effective nucleic acids delivery. The PIC micelles reported here were
designed to stabilize a micelle core by the interaction between Rf groups in addition to the
electrostatic interaction. Specifically, the Rf groups were introduced into the side chains of
the cationic polymer component of PIC micelles. The Rf-modified polymers and
oligonucleotides successfully formed PIC micelles. Additionally, blood circulation tests showed
significantly higher stability of Rf-modified PIC micelles compared to those without Rf
moieties in the bloodstream. We also found a synergistic stabilizing effect by introducing the
Rf group into both cationic polymers and oligonucleotides. These results suggested that Rf-
modified PIC micelles are potential oligonucleotide nanocarriers.
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Fig. 1 Chemical structure of Rf-substituted cationic polymer.
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Fig. 2 Chemical structure of synthesized PEG-PLys.

2.2.2. RHEEHFRYY v —DEMK

PEG-PLys 20 mg#. *% / —WV2 mL&. PEG-
PLys®Lf7 I /7 &I LCL24EDO M) ZF LT
I UCER L. PEG-PLys® 187 3 7 212 LT0.1.
0.3, 054 EDRIIHI VKR VEEAF VI AT VT
RE2HAIWVEKVEEAF VT ATV (Fig. 8) &#ZNhEh
WML, #AHHE L7,

Fo Fp Fp
= C C C
Rfl= ?{C/ ~c" "~ \CF3
Fo  Fo Fp

Fo Fp

= O,
RF2= o ON OO,
F2 P

Fig. 3 Chemical structures of Rf1 and Rf2.
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Fig. 4 Light scattering characteristics of siRNA x Rf-subs
tituted polymer complexes.
a) Static light scattering, b) Dynamic light scattering.
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Fig. 5 Chemical structure of ASO with Alexa Fluor 647 at
the 5'end.
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Fig. 6 Chemical structures of modified nucleic acids.
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Fig. 7 Chemical structure of Rf1-HDO.
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Fig. 8 Evaluation of stability of ASO x PEG-PLys w/Rf1 or
w/Rf2 in blood.
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Fig. 9 Evaluation of stability of HDO x PEG-PLys w/Rf1 or
w/Rf2 in blood.
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