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Novel therapeutic strategies for bone metastasis; Targeting the microstructural
alteration in metastasized bone

Matsugaki, Aira
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Osteogenic metastases including prostate cancer, which frequently

metastasizes to bone, cause bone fragility although excessive bone formation leads to increased bone
mineral density. This paradox has been a longstanding unresolved issue in cancer treatment, and
existing biological approaches alone are limited and cannot elucidate the mechanisms. In this study,
by approaching the clarification of the principle of bone fragility caused by cancer metastasis
from the standpoint of materials science, it was clarified that the pathological condition that
cannot be explained by bone density can be solved by controlling bone textured microstructure at the
atomic level inside the bone matrix. Furthermore, the discovery of multiple proteins that
contribute to bone degradation is a major achievement that will lead to the creation of new drugs
and medical devices that can inhibit cancer metastasis.



5%

)
)
2

(0] invivo ex Vvivo

)] invitro

RNA-Seq

in vivo

Vivo in vitro
3

1)

16 r in vivo
E14
£
Eia
510
[}
J08
©
Sose
©
E 04
s 02
0.0

Ex vivo cultivation

E16.5 0g 0.5¢g 1.0
Longitudinal Axis - g =

exvivo

1IMS,23, (2022), 7423.




Control B16F10 . .
Circulating_ ® 4 Invitro
melanoma P
cells g. o .@
‘1mm
Mouse embryo femur
control )
Melanf\ (2)
2 Ex vivo
Biomolecules, (2021), 11, 131.
in vitro

Cx43

a

control

-
El

Integrated intensity
Ratio of (002)/(310)

Intact bone

Osteoblast (002)

Impaired
intercellularcommunication

20 |.ll'l.'l-“

Biomolecules, (2021), 11, 131.

Matsugaki A, Nakano T, et al., International Journal of Bioprinting, 10, 406-416 (2024).

Matsugaki A, Nakano T, et al., Materials Transactions, 64, 25-30 (2023).

Watanabe R, Matsugaki A, Nakano T, et al., Biomaterials Advances, 154, 213633 (2023).

Watanabe R, Matsugaki A, Nakano T, et a., International Journal of Molecular Sciences, 23, 7423
(2022).

Matsugaki A, Nakano T, et al., Biomolecules, 11, 131 (2021).




24 24 1 15

s 41
2023
— — 142 144

DOl

Matsugaki Aira Matsuzaka Tadaaki Nakano Takayoshi 64

Review-Metal Additive Manufacturing of Titanium Alloys for Control of Hard Tissue Compatibility 2023

MATERIALS TRANSACTIONS 25 30
DOl

10.2320/matertrans.MT-MLA2022012

Tanaka Kenji Ohara Shuma Matsuzaka Tadaaki Matsugaki Aira Ishimoto Takuya Ozasa Ryosuke 24

Kuroda Yukiko Matsuo Koichi Nakano Takayoshi

Quantitative Threshold Determination of Auditory Brainstem Responses in Mouse Models 2023

International Journal of Molecular Sciences

11393 11393

DOl
10.3390/i jms241411393

Watanabe Ryota Matsugaki Aira Gokcekaya Ozkan Ozasa Ryosuke Matsumoto Takuya Takahashi 154
Hiroyuki Yasui Hidekazu Nakano Takayoshi
Host bone microstructure for enhanced resistance to bacterial infections 2023

Biomaterials Advances

213633 213633

DOl
10.1016/j .bioadv.2023.213633




Matsugaki Aira Matsuzaka Tadaaki Mori Toko Saito Mitsuka Funaoku Kazuma Yamano Riku 10

Gokcekaya Ozkan 0Ozasa Ryosuke Nakano Takayoshi

PBF-LB fabrication of microgrooves for induction of osteogenic differentiation of human 2024

mesenchymal stem cells

International Journal of Bioprinting 1425 1425
DOl

10.36922/ijb.1425

Ozasa Ryosuke Matsugaki Aira Ishimoto Takuya Kamura Satoshi Yoshida Hiroto Magi Mayu 155

Matsumoto Yoshihiro Sakuraba Koji Fujimura Kenjiro Miyahara Hisaaki Nakano Takayoshi

Bone fragility via degradation of bone quality featured by collagen/apatite micro-arrangement 2022

in human rheumatic arthritis

Bone

116261 116261

DOl
10.1016/j .bone.2021.116261

Ozasa Ryosuke Saito Mitsuru Ishimoto Takuya Matsugaki Aira Matsumoto Yoshihiro Nakano 157
Takayoshi
Combination treatment with ibandronate and eldecalcitol prevents osteoporotic bone loss and 2022

deterioration of bone quality characterized by nano-arrangement of the collagen/apatite in an
ovariectomized aged rat model

Bone

116309 116309

DOl
10.1016/j .bone.2021.116309

Watanabe Ryota Matsugaki Aira Ishimoto Takuya Ozasa Ryosuke Matsumoto Takuya Nakano 23
Takayoshi

A Novel Ex Vivo Bone Culture Model for Regulation of Collagen/Apatite Preferential Orientation 2022

by Mechanical Loading

International Journal of Molecular Sciences 7423 7423

DOl
10.3390/i jms23137423




Matsugaki Aira Matsuzaka Tadaaki Nakano Takayoshi

64

Review-Metal Additive Manufacturing of Titanium Alloys for Control of Hard Tissue Compatibility 2023
MATERIALS TRANSACTIONS 25 30
DOI
10.2320/matertrans.MT-MLA2022012
Ozkan Gokcekaya 12
3D 2023
225 228
DOI
65
— 2022
1055 1061
DOI
37
2022
BIO Clinica 678 686

DOl




Matsugaki Aira Kimura Yumi Watanabe Ryota Nakamura Fumihito Takehana Ryo Nakano Takayoshi 11
Impaired Alignment of Bone Matrix Microstructure Associated with Disorganized Osteoblast 2021
Arrangement in Malignant Melanoma Metastasis
Biomolecules 131 131
DOl
10.3390/biom11020131
Ozasa Ryosuke Matsugaki Aira Matsuzaka Tadaaki Ishimoto Takuya Yun Hui-Suk Nakano 22
Takayoshi
Superior Alignment of Human iPSC-Osteoblasts Associated with Focal Adhesion Formation 2021
Stimulated by Oriented Collagen Scaffold
International Journal of Molecular Sciences 6232 6232
DOl
10.3390/ijms22126232
23
; 2021
71-80
DOl
50
2021
190-194

DOl




65

— 2022
1055 1061
DOl
Matsugaki Aira Matsumoto Shun Nakano Takayoshi 21
A Novel Role of Interleukin-6 as a Regulatory Factor of Inflammation-Associated Deterioration 2020
in Osteoblast Arrangement
International Journal of Molecular Sciences 6659 6659
DOl
10.3390/i jms21186659
Matsugaki Aira Matsuzaka Tadaaki Murakami Ami Wang Pan Nakano Takayoshi 6
3D Printing of Anisotropic Bone-Mimetic Structure with Controlled Fluid Flow Stimuli for 2020
Osteocytes: Flow Orientation Determines the Elongation of Dendrites
International Journal of Bioprinting 106 117
DOl
10.18063/ijb.v6i4.293
Matsugaki Aira Kimura Yumi Watanabe Ryota Nakamura Fumihito Takehana Ryo Nakano Takayoshi 11
Impaired Alignment of Bone Matrix Microstructure Associated with Disorganized Osteoblast 2021
Arrangement in Malignant Melanoma Metastasis
Biomolecules 131 131
DOl

10.3390/biom11020131




39

2021

_ 14 15
DOI
11
2020
594 599
DOI
10.2320/materia.59.594
9
3D 2020
164 168
DOI
3
2021
Precision Medicine Personal health record 59 68

DOl




38 8 4

2024 174

2024

46

2023

Aira Matsugaki, Takayoshi Nakano

Regulation of collagen/apatite bone matrix organization by bone cells-mediated degradation and stabilization processes

MRM 2023

2023

42

2023




Tadaaki Matsuzaka, Aira Matsugaki, Takayoshi Nakano

Regulation of mesenchymal stem cells differentiation by periodic grooved structure using metal additive manufacturing for
the construction of the oriented bone matrix

The 1st International conference on Creation of Materials by Superthermal Field 2023

2023

Aira Matsugaki, Takayoshi Nakano

Bio-additive manufacturing for control of bone matrix microstructure

PRICM11 (The 11th Pacific Rim International Conference on Advanced Materials and Processing)

2023

MRNA

45

2023

45

2023




2023 173
2023
MRNA

2023 173
2023

2023 173
2023

2023 173

2023




2023

42

2022

Aira Matsugaki, Takayoshi Nakano

Development of biofunctionalized metal materials for control of bone microstructure

18th Meeting of Bone Biology Forum

2022

42

2022




42

2022
2022 171
2022
G.0zkan
2022 171
2022
2022 171

2022




44

2022
44
2022
- MRNA
2023 172
2023
2023 172

2023




Gokcekaya Ozkan

2023 172
2023
41
2021
2021 169
2021
43

2021




2022

170

2022

40

2020

40

2020

2020

167

2020




2020

167

2020

93

2020

2020

ex vivo

2020




2020

2021 168

2021

2023

482

HP
http://www.mat.eng.osaka-u.ac.jp/msp6/nakano/




(Nakano Takayoshi)

(30243182)

(14401)




