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The aim of this study is to develop a novel DDS effective for both diagnosis and therapy of
cancer. The study embarked on two objectives and each of them were performed as described
below:

(1) In vivo PET imaging of solid tumors using novel Lactosome-based nanocarrier

Matsuura has previously developed a human single chain variable fragment (scFv) against
mesothelin (MSLN). In the present year, he has obtained monoclonal scFv that exhibits high
affinity to MSLN-expressing cancer cells. Lactosome-polymeric nanocarriers conjugated with
the anti-MSLN scFv exhibited dose-dependent binding to MSLN and were significantly
internalized by MSLN-expressing cancer cells. In addition, the modified method for conjugating
deferoxamine (DFO), improved stability of the 89Zr-labeled polymer. The #Zr-scFv-conjugated
nanocarriers were then used for PET imaging of xenografted mice and their distributions in
tumors and organs were determined.

Kimura has engaged in synthesis of a new amphiphilic polymer, namely, ‘Triskelion’
Lactosomes. He also started to synthesize a highly efficient chelating agent for Zr ion. It was
finally confirmed that the new chelating agent can form stable complexes with Zr ion.

(2) Development of RNAi therapy for cancers using 8Zr-labeled Lactosome

Matsuura has prepared photosensitizer-loaded Lactosomes, and investigated the production
of reactive oxygen species and photodynamic therapy (PDT) efficacy of 89Zr-originated
Cherenkov light.

Ohtsuki is currently optimizing the hydrophobic group attached to RNA for loading its
function into the fabricated #9Zr-labeled Lactosome. The modification would be fused to the
hydrophobic core of Lactosome while preserving the activity of the siRNA itself. Several types of
siRNAs with hydrophobic modifications were prepared and he found that these modifications
can fuse the siRNA to Lactosome. Presently, the optimization of the method for binding of
cell-penetrating peptide (CPP) to Lactosome is under evaluation.

Kobuchi has screened molecules responsible for the PpIX accumulation in cancer cells to
improve efficacy of PDT. In in vitro system, it was confirmed that ABCG2 which contributes to
efflux of PpIX and certain heme synthetic enzymes were effective for the aminolevulinic
acid-derived PpIX accumulation in cancer cells. Then, siRNA complex was injected into
tumor-legion of xenografted mice and RNAIi effect were evaluated. The siRNA complexes were
able to suppress both mRNA and protein levels by approximately 50% to the control. Much

effective siRNA-complex for in vivois currently arranged.
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