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MEogE oAk R oo M = (% X ) Watersoluble  diblock  copolymer,
poly(N-isopropylacrylamide)-block-poly(N-vinyl-2-pyrroridone) (PNIPAM-b-PNVP,), was found to
associate with fullerene (Cgg), and thus Cgy can be solubilized in water. The Cg/PNIPAM,-b-PNVP,
micelle formed an aggregate comprising a Cg/PNVP hydrophobic core and a thermoresponsive
PNIPAM shell. The hydrodynamic radius of the Cgy-bound polymer micelle increased with increasing
temperature, which was ascribed to the hydrophobic association between dehydrated PNIPAM shells
above lower critical solution temperature. The generation of singlet oxygen by photosensitization by the
Ceo-bound polymer micelle was confirmed from photooxidation of 9,10-anthracenedipropionic acid.
Furthermore, DNA was found to be cleaved by visible light irradiation in the presence of the Cgy-bound
polymer micelle. Therefore, there may be a hope for a pharmaceutical application of the Cqp-bound
polymer micelle to cancer photodynamic therapy (PDT).
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Conceptual  illustration  of
PNIPAM-b-PNVP by

Figure 1.
micellization  of
association with Cg, and thermoresponsive
behavior of Cgp-bound block copolymer micelle.
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Figure 2. (a) Chemical structure of
thermo-responsive diblock copolymer
(PNIPAM,,-b-PNVP,) used in this study.
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Figure 3. SEM image of the
Cso/PNIPAMgs-b-PNVPM() micelles. The
scale bar is 3.0 um.
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Figure 4. (a) Plots of hydrodynamic
radius (R,) and (b) scattering intensity
for the CG()/PNIPAM95-b-PNVP24O
micelle as a function of temperature in
water.
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Figure 5. (a) Change in UV-vis absorption
spectra of ADPA in the presence of the
C60/PNIPAM95-b-PNVP240 micelle in DzO
caused by irradiation of visible light (>
420 nm). The irradiation times are
indicated in the figure. (b) Absorbance of
ADPA at 400 nm as a function of
irradiation time in the absence (A) and in
the presence of the
C60/PNIPAM95-b-PNVP240 micelle in DzO
(o). For the latter, data obtained in H,O in
place of D,O are also plotted (0).
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Figure 6. Gel electrophoretic images of
supercoiled plasmid pBR322 DNA nicking
by the CGO/PNIPAML)5-b-PNVP240 micelle
in the presence of NADH. The mixtures
were analyzed on a 1.0 wt % agarose gel,
and photographed with ethidium bromide
staining. Lane 1 shows 0.9 g/L of the
CGO/PNIPAML)5-b-PNVP240 micelle
incubated under visible light irradiation for
6 h. Lane 2 shows 09 g/LL of
PNIPAMys-b-PNVP,,, incubated under
visible light irradiation for 6 h. Lane 3
shows no chemicals incubated under
visible light irradiation for 6 h. Lane 4
shows 0.9 g/L of the
CGO/PNIPAML)5-b-PNVP240 incubated in the
dark for 6 h.
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