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Development of novel strategies for cancer treatment that preserve high quality of life
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™ Introduction

Japan has become a super-aged society. Elderly people often
have various diseases. We propose that "health and
longevity” does not mean free of disease, but rather
maintenance of usual lifestyles with or without appropriate
medications. Because cancer is a leading cause of death in
aged people, overcoming this disease is important. Severe
side effects that reduce the quality of life (QOL) typically
accompany treatment with anticancer drugs. Drug delivery
systems (DDS) utilizing nanocarriers reduce adverse effects;
therefore, therapy that employs DDS should maintain high
QOL. Our current research aims at the development of novel
DDS medicines to support health and longevity.

™ Results

Angiogenesis is critical to cancer growth. Cancer-associated
neovessels are ideal targets for DDS because nanocarriers
injected into the bloodstream interact directly with them. We
have developed DDS targeted to angiogenic vessels and
applied this strategy to nucleic acid medications.

To develop neovessel-targeted DDS, we first isolated a
peptide probe with strong affinity for angiogenic vessels.
Liposomes encapsulating anticancer drugs and decorated with
the peptide inhibited tumor growth in tumor-bearing animals
by damaging angiogenic endothelial cells. By the way, nucleic
acid medicines by using RNA interference, which suppress
expression of a specific protein, is noticed. Because
conventional nanocarriers are not suitable for the delivery of
small interfering RNA (siRNA), we developed novel
nanocarriers that remain in the circulation for prolonged
periods, enabling efficient delivery of siRNA to target cells.
We designed novel polycation lipids for preparing polycation
liposomes (PCLs) and conjugated cholesterol at the end of
siRNA (siRNA-C) to render it stable in the bloodstream,
confirming that we had achieved this by PET analysis of sIRNA
biodynamics using [F-18]siRNA. We then showed that
neovessel-targeted PCLs complexed with siRNA-C cocktails
suppressed angiogenesis and cell growth, efficiently
suppressing tumor growth in vivo.

™ Perspectives

We consider “antineovascular cancer therapy” to be in the
vanguard of modalities that have the potential to overcome
cancer. Moreover, once therapy with siRNA is successful,
cancer will be conquered while preserving a high QOL.
"Health and longevity” will be achieved through overcoming
cancer and maintaining healthy lifestyles while controlling
disease.
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[Figure 1]

Antineovascular therapy.

Conventional nanocarriers accumulate in the interstitial spaces in tumor tissue and
release anticancer drugs that cause tumor cell damage (upper panel). In contrast,
anticancer agents encapsulated in neovessel-targeted liposomes damage angiogenic
endothelial cells, resulting in eradication of cancer cells through depriving them of
oxygen and nutrients.
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[Figure 2]

Development of nanocarriers for systemic and targeting delivery of sIRNA.
Cholesterol-conjugated siRNA is complexed with liposomes containing novel
polycationic lipids (PCL, polycation liposome). The complex is modified by polyethylene
glycol (PEG) to endow it with the ability to remain in the circulation for long periods. In
addition, an active-targeting probe is attached to the top of the PEG,
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[Figure 3]

Treatment of metastatic tumor in the lung by sIRNA complexed in novel nanocarriers.

We injected luciferase-expressing Bl 6F 10 lung metastatic melanoma into mice. We
complexed cholesterol siRNA cocktails for c-Myc, MDM2 and vascular endothelial
growth factor (VEGF), or control siRNA with PCL as shown in Fig. 2, and injected them
into mice on days 12, |5 and 18 after tumor implantation. We monitored tumor
growth by luciferase activity with an in vivo imaging system (IVIS) (left panels). We also
observed metastatic tumor in lungs on day 21 (right panels).
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