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Development and Function Evaluating of Photoacoustic Imaging Responsive Polysaccharide
Nanogel for Diagnosis of Tumor Immune Environment (Graduate School of Engineering,
Kyoto University) OAkio Tsutsumi, Risako Miura, Yu Kimura, Kazunari Akiyoshi, Teruyuki
Kondo

Immunotherapy, a new cancer treatment method that has been attracting attention in recent
years, is less effective against cold tumor which contains many M2-type macrophages. Hence,
usefulness of the immunotherapy highly depends on the tumor immune environment, and
therefore, visualization of the tumor immune environment is essential for selecting a treatment
method. In this study, we have succeeded in synthesis of a novel functionalized-pullulan nano-
sized gel (nanogel) conjugated with both mannose (an M2 macrophage-targeting ligand in cold
tumor) and IR-820 dye (a photoacoustic-responsive and hydrophobic near-infrared fluorescence
cyanine dye), which is highly useful for noninvasive visualization of tumor immune environment
by photoacoustic imaging. Self-assembly of the present functionalized-pullulan gave a nanogel
via hydrophobic interaction of IR-820 dye in water, and operated as a photoacoustic imaging
probe. The particle size of this self-assembled nanogel analyzed by dynamic light scattering
(DLS) showed that the particle size (90 nm) was suitable for in vivo dynamics (EPR effect).
Furthermore, the results of fluorescence measurement of M2-differentiated macrophages with the
self-assembled nanogel showed that the self-assembled nanogel selectively incorporated into M2-

differentiated macrophages.
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