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We performed integrated research and development of anchoring, route
expansion, and active invasion for advanced delivery to tumor tissues. Nanoparticles with highly
functionalized active invasion were investigated by integrating the optimized passive invasion with
vasodilatory function, vascular disorder function, and extracellular matrix degrading function. The
distribution density of nanoparticles in the tumor tissue, the degree of accumulation, and the
histological changes of the tumor were comprehensively evaluated by multisided observation, and the
optimal heterofunctionalization and administration method were examined. Furthermore, we were able
to study and evaluate the therapeutic effects of theranostic nanoparticles that combine the
therapeutic functions such as light irradiation, radiation irradiation, and magnetic field
hyperthermia therapeutic effect with the imaging function.

EPR



EPR

EPR (Enhancement Permeability and Retention)

50—~250 nm

invivo
X

CT



1) : IR820

invivo

MRI (Magnetic resonance imaging) X CT

2 : RGD
PEG
3 : RAW265.7 Raji
EPR CD20
(4)in vivo : in vivo
MRI
X CT
(5)

(6) : ScaleCubic



Q) : invivo

MRI (Magnetic resonance imaging) X CT

(2) : RGD
PEG
3) : EPR
50—~250 nm
EPR
( )
Raji 4T1 B16
( 50~250 nm)
100 nm
4) : VEGF-R
in vitro  in vivo in vitro RGD

In vivo

(®)

RAW265.7

RGD



invivo



9 8 3 2

Yukata Kiminori Kanchiku Tsukasa Egawa Hiroshi Nakamura Michihiro Nishida Norihiro 8

Hashimoto Takahiro Ogasa Hiroyoshi Taguchi Toshihiko Yasui Natsuo

Continuous infusion of PTH1-34 delayed fracture healing in mice 2018

Scientific Reports 13175
DOl

https://doi.org/10.1038/s41598-018-31345-1

Mekaru Harutaka Yoshigoe Akitaka Nakamura Michihiro Doura Tomohiro Tamanoi Fuyuhiko 2

Biodegradability of Disulfide-Organosilica Nanoparticles Evaluated by Soft X-ray Photoelectron 2018

Spectroscopy: Cancer Therapy Implications

ACS Applied Nano Materials 479 488
DOl

10.1021/acsanm.8b02023

Doura Tomohiro Nishio Tadashi Tamanoi Fuyuhiko Nakamura Michihiro 34

Relationship between the glutathione-responsive degradability of thiol-organosilica 2019

nanoparticles and the chemical structures

Journal of Materials Research 1266 1278
DOl

10.1557/jmr.2018.501

Michihiro Nakamura, Koichiro Hayashi, Hitoshi Kubo, Masafumi Harada, Keisuke lzumi, Yoshihiro 7

Tsuruo, Toshinobu Yogo

Mesoscopic Multimodal Imaging Provides New Insight to Tumor Tissue Evaluation: An Example of 2017

Macrophage Imaging of Hepatic Tumor using Organosilica Nanoparticles

Scientific Reports 3953

DOl
10.1038/s41598-017-04043-7




Hirokazu Miki, Shingen Nakamura, Asuka Oda, Hirofumi Tenshin, Jumpei Teramachi, M. Hiasa, A. 9
Bat-Erdene, Y. Maeda, M. Oura, M. Takahashi, M. lwasa, T. Harada, S. Fujii, K. Kurahashi, S.

Yoshida, K. Kagawa, I. Endo, K. Aihara, M. lkuo, K. Itoh, Koichiro Hayashi, Michihiro Nakamura,
Masahiro Abe

Effective impairment of myeloma cells and their progenitors by hyperthermia. 2018

Oncotarget

10307-10316

DOl
https://doi.org/10.18632/oncotarget.23121

Tomohiro Doura, Fuyuhiko Tamanoi, Michihiro Nakamura 526
Miniaturization of thiol-organosilica nanoparticles induced by an anionic surfactant 2018
Journal of Colloid and Interface Science 51-62
DOl
https://doi.org/10.1016/j . jcis.2018.04.090
52
2017
170-173
DOl
Michihiro Nakamura, Koichiro Hayashi, Hitoshi Kubo, Takafumi Kanadani , Masafumi Harada, 492
Toshinobu Yogo
Relaxometric property of organosilica nanoparticles internally functionalized with iron oxide 2017
and fluorescent dye for multimodal imaging.
Journal of Colloid and Interface Science 127-135

DOl
10.1016/j.jcis.2017.01.004




Koichiro Hayashi, Takuma Maruhashi, Michihiro Nakamura, Wataru Sakamoto, Toshinobu Yogo 26

One-Pot Synthesis of Dual Stimulus-responsive Degradable Hollow Hybrid Nanoparticles for Image- 2016
guided Trimodality Therapy.

Advanced Functional Materials 8613-8622

DOl
10.1002/adfm.201603394

24 10 15

Michihiro Nakamura

Organosilica Nanoparticles Toward Theranostic

7th China-Japan Symposium on Nanomedicine

2019

Michihiro Nakamura

Biomedical Imaging using Multifunctional Organosilica Nanoparticles

13th International Symposium on Nanomedicine (I1SNM2019)

2019

Michihiro Nakamura

Macrophage Specificity: ldentification of Polyethylene Glycol-Resistant Macrophages on Stealth Imaging in Vitro Using
Fluorescent Organosilica Nanoparticles

ASCB/EMBO Meeting

2019




2020

41

2019

Nakamura, M.

Organosilica Nanoparticles for Single Cell Imaging, Analysis and Characterization.

6th Japan-China Symposium on Nanomedicine, Matsue, Shimane, Japan, 2018/5/27

2018

2018




73

2018

Yoshiyuki Asai, Takeshi Abe, Michihiro Nakamura, Tadashi Nishio and Makoto Furutani-Seiki

Innovative Projects of Yamaguchi University Graduate School of Medicine

12th International Symposium on Nanomedicine 1SNM2018)

2018

T. Nishio, T. Doura, Y. Isoe and M. Nakamura

Potency of Polyethyleneimine-modified Organosilica Nanoparticle as Efficient Cell-labeling Reagent

12th International Symposium on Nanomedicine 1SNM2018)

2018

Y. Isoe, T. Nishio, and M. Nakamura

Investigation on stealth effect of surface-functionalized organosilica nanoparticles with various molecular weight
polyethylene glycol

12th International Symposium on Nanomedicine 1SNM2018)

2018




N. Ariyoshi, T. Nishio, J. Nakamura, M. Nakamura

Drug Delivery System using Organosilica Nanoparticles Conjugated with Doxorubicin

12th International Symposium on Nanomedicine 1SNM2018)

2018

Nakamura, M.

Macrophage Specificity: ldentification of Polyethylene Glycol-Resistant Macrophages on Stealth Imaging in Vitro Using
Fluorescent Organosilica Nanoparticles

Keystone Symposia Conference

2019

Michihiro Nakamura

Biomedical application of multifunctional organosilica nanoparticles.

Cancer Nanotechnology 2017 Summer Symposium, Los Angeles, USA

2017

26 DDS ( )

2017




11

2017

Michihiro Nakamura

Multifunctional Organosilica Nanoparticles Toward Theranostic.

5th China-Japan Symposium on Nanomedicine , Suzhou, China

2017

Michihiro Nakamura

Mesoscopic Multimodal Imaging using Multifunctionalized Organosilica Nanoparticles.

11th International Symposium on Nanomedicine (ISNM2017), Sendai, Miyagi

2017

Michihiro Nakamura

Syntheses, Characterization, and Biomedical Applications of Multifunctionalized Organosilica Nanoparticles.

10th Choshu London Symposium, Ube, Yamaguchi

2018




21 ( )

2018

32 DDS ( DDS )

2016

2016

Michihiro Nakamura

Multifunctionalized Organosilica Nanoparticles for Single Cell Imaging, Analysis and Characterization

The 4th Japan-China Symposium on Nanomedicine

2016




Michihiro Nakamura

Photo-biomedical Application of Multifunctional Organosilica Nanoparticles

10th Anniversary International Symposium on Nanomedicine (ISNM2016) (Keynote Speech of Special Session )

2016
2
2018
280
27 ) -
Michihiro Nakamura 2018
Elsevier 185
Organosilica Nanoparticles and Medical Imaging (Chapter Eight) The Enzymes

http://ds.cc.yamaguchi-u.ac. jp/~nanomedl/index.html
http://www.med.yamaguchi-u.ac.jp/medicine/chair/basic_00.html

http://ds.cc.yamaguchi-u.ac. jp/~nanomed1/iNTC-index.html







