DDS Nanoparticle RION for Medical Oligonucleotides
~ Nanocarrier-free DDS for High Drug Tumor Accumulation ~

This is the invention related to the nanoparticle preparation technology for a nanocarrier-free DDS using
self-assembly of oligonucleotides by chemical modifications of the sense chains.

Discovery of A Novel DDS Technology for High Drug Tumor Accumulation!

c.f. Disadvantages of Current Nano Carriers and Advantage of Nanoparticle RION
[Current Nano Carriers such as LNP] FEG API [Nanoparticle RION]

+ High Liver Accumulation (> 90%) + High Tumor Accumulation (ND in Liver)
+ Low Stability in Blood (< 15 minutes) Q + High Stability in Blood (> 2 hours)
+ Low API Loading (< 5%) — + High API Loading (only Oligonucleotides)

» Side Effects by Carriers N~—_~" » Nanoparticles by Oligonucleotides

(other than API) (No Carrier)
20~100 nm

The oligonucleotides are annealed and self-assembled by a hydrophilic group introduction and a chemical
modification so that the electric charge of the sense chain is made positive.

> A nanoparticle RION is prepared so that the hydrophobic units are oriented to inside and the
hydrophilic units are outside.

Nanoparticle RION Formation Mechanism Hydrophilic
[Nanoparticle RION Formation Mechanism] Hydrophilic (Outside)
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* Complementary Interaction
<Antisense > < Sense > » Electrostatic Interaction

Natural Oligonucleotides Artificial Oligonucleotides
(APD) with Hydrophilic Groups

[Efficacy of Nanoparticle RION]

The trials by “RIONCMmiR143” hrepared based on a chemically modified microRNA-143 (CM-miR-143)
that inhibits the RAS signaling pathways in cancer
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RIONCMmiR-143 shows a high anti-tumor activity and tumor accumulation, and a superior stability in blood
to and higher API content rate than the current technologies.
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