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Theranostic system for cancer by the combination of supramolecular nanocarriers with
optical technology
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Enhancing its function and maximizing the accumulation efficiency, we advanced ou

r developed supramolecular drug delivery system (DDS), resulted in the creation of light-activating supram

olecular devices. Combining them with state-of-the-art optical technologz, we have developed a next-genera

tion theranostic system that can be applied to any sites in the body. Photodynamic therapy using the nove

I supramolecular DDS-type photosensitizers corresponds to highly selective treatment for tumors, including
undetectable micro-lesions without any damage to surrounding normal tissues.
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Fig.3 Blood circulation profile of Cy5—PIC micelles and cross—
linked Cy5-Nano-PICsomes: PIC-38 (a), PIC-102 (b), PIC-
158 (c), PIC-197(d), PIC-256 (e), PIC-298 (f) (n = 3) (7)
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Fig. 4 Accumulation of PICsomes into tissues (Tumor and
Spleen) dependent on the size of PICsomes. Ref(7) modified.
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Fig. 5 Cellular uptake and internalization pathways of
AIPcS2a-PICsomes. (a) Amounts of internalized AlPcS2a by
Ab549 cells after 1, 4, 8, and 24 h of exposure to 1.0 ug/mL
free AIPcS2a and AIPcS2a-PICsomes, respectively. (b)
Normalized fluorescence intensity from AlPcS2a-PICsomes
in A549 cells without (control) or with various inhibitors,
including chlorpromazine (10 ug/mL), filipin (5ug/mL),
cytochalasin B (40 ug/mL), and nystatin (10 ug/mL),
quantified by flow cytometry. (c) In vitro confocal imaging of
subcellular distribution of AlPcS2a-PICsomes(red) in A549
cells prestained by CellLight Lysosomes—GFP(green). Nuclei
were stained with Hoechst 33342 (blue). (d) Enlarged view of
selected area in (c).(9)
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Fig. 6 Photocytoxicity of (a) AIPcS2a—PICsomes and (b) free
AlIPcS2a against A549 cells, analyzed by MTT assay. The
Ab549 cells were incubated with AIPcS2a—-PICsomes and free
AlPcS2a for 24 h, followed by 15, 30, and 45 min
photoirradiation with a halogen lamp equipped with a
bandpass filter (400—700 nm) (fluence rate: 3.0 mW/cm?%
irradiation time: 15, 30, and 45 min; fluence: 2.7, 5.4, and 8.1
J/cm?). (9)
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Fig. 7. Cellular uptake of '®l-labeled DPc, DPc/m and
DPc/m/c in A549 cells. (10)
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Fig. 8. Relative oxygen partial pressure change in 10 mM
phosphate buffered solution (pH 7.4) containing 10% FBS with
13.4 uM DPc, DPc/m and DPc/m/c after the photoirradiation.
(10)
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dioxane to PBS buffer. Complexation with PLL-b—-PEG
diblock copolymers and subsequent crosslinking of PMAA
with PLL yields PEGylated micelles (BVgMAA/PLL-b-PEG).
Ref (11) modified.
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Fig. 10. lllustration of processing of the homogenous
irradiation fiber probe (HIFiP). An outline of the processes is
(1) stripping of the resin coat, (2) twisting of the core bundle,
(3) conical shaping of the twisted core bundle, and (4)
rounding of the apex. (12)
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