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Development of woven structural scaffold materials for tailor-made cleft lip and
palate treatment.
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The aim of this study was to prepare polycaprolactone porous scaffolds
(HAp-PCL) coated with hydroxyapatite (HAp) by Er:YAG pulsed laser deposition (PLD) and to evaluate
their physical properties, biocompatibility and osteogenic potential in vivo and in vitro.The Er:
YAG-PLD method confirmed the coating of HAp on the PCL porous scaffolds.In vivo experiments showed
that HAp coating promoted bone formation and that the amount of new bone in the HAp-PCL group was
significantly higher than in the PCL group at all time points. This may be due to the superior bone
regenerative capacity of HAp as well as the improved water wettability of the scaffold surface.



500 1

Boyne JADA 1973, 1074-1080)

Block, M. S. J Oral Maxillofac Surg 1985, 3-7

1972

Chung et al., Int J Automation Technology, 2009

Kinoshita et al., Tissue Eng, 2007

p CT

HAp
Tanakaetal.,J. Membr.
Sci., 2004, 65-73.
1
CT 3
Er:YAG a-TCP
Er:YAG- Er:YAG-PLD HAp
2
J Tissue Eng Regen Med 2015; 9: 276-
285
Er:YAG HAp
PCL HAp PCL HAp
SEM X X
rBMSCs PCL HAp-PCL /
DNA live/dead
SEM DNA
8 F344
PCL HAp-PCL
2 4 8



Von Kossa von Willebrand

1. PCL
Er: YAG PLD PCL 2
-TCP Er: YAG a-TCP
PCL a-TCP
PCL SEM
PCL 1A(a-c)
1A(d-F)
1A(g-i) X (XRD) a-TCP(JCPDS NO.09-0348)
(JCPDS NO.72-1243)
( 1B) X XPS
0ls Ca2p P2p Ca/P 1.44
Ca/P
1C
A Before After irradiation After hydrolysis
1 A . a-c d-f PCL SEM
a C 10,000
— Before
e
- L ;: 6000
& 2 4000
> , g

§ t W ) ] ~ 2000
B .'I " \ . 0

Wi ol o dsee g L | 800 600 400 200

0 20 0 4 s e 70 80 Binding Energy (eV)
26 (degrees)
1 B 1 C XPS
d-f PCL

XRD



HAp-PCL in vitro

rBMSCs PCL
HAp-PCL
rBMSCs  HAp roiRes
in vivo HAp
2A,B,D  HAp-PCL Pt
2C HAp
PCL
A C 1001
504 e PCL
- | ¥ HAp-PCL
PCL e -
>
E
>
m
HAp-PCL
D 8w
PCL
B

oW g
density density
- .

o

2. PCL HAp-PCL
CT



5 5 0 4

Zhang Ye Jo Jun-Ichiro Chen Liji Hontsu Shigeki Hashimoto Yoshiya 23

Effect of Hydroxyapatite Coating by Er: YAG Pulsed Laser Deposition on the Bone Formation 2022

Efficacy by Polycaprolactone Porous Scaffold

International Journal of Molecular Sciences 9048 9048
DOl

10.3390/i jms23169048

Chen Liji Hontsu Shigeki Komasa Satoshi Yamamoto Ei Hashimoto Yoshiya Matsumoto Naoyuki 14

Hydroxyapatite Film Coating by Er:YAG Pulsed Laser Deposition Method for the Repair of Enamel 2021

Defects

Materials 7475 7475
DOl

10.3390/mal4237475

Lyu Jinzhao Hashimoto Yoshiya Honda Yoshitomo Matsumoto Naoyuki 22

Comparison of Osteogenic Potentials of Dental Pulp and Bone Marrow Mesenchymal Stem Cells Using 2021

the New Cell Transplantation Platform, CellSaic, in a Rat Congenital Cleft-Jaw Model

International Journal of Molecular Sciences 9478 9478
DOl

10.3390/ijms22179478

Ma Lin Li Min Komasa Satoshi Yan Sifan Yang Yuanyuan Nishizaki Mariko Chen Liji Zeng 15

Yuhao Wang Xin Yamamoto Ei Hontsu Shigeki Hashimoto Yoshiya Okazaki Joji

Characterization of Hydroxyapatite Film Obtained by Er:YAG Pulsed Laser Deposition on 2022

Sandblasted Titanium: An In Vitro Study

Materials 2306 2306
DOl

10.3390/mal15062306




Yamaguchi Yusuke Matsuno Tomonori Miyazawa Atsuko Hashimoto Yoshiya Satomi Takafumi 14

Bioactivity Evaluation of Biphasic Hydroxyapatite Bone Substitutes Immersed and Grown with 2021
Supersaturated Calcium Phosphate Solution

Materials 5143 5143

DOl
10.3390/mal14185143

3 0 0

Zhang Ye Jo Jun-Ichiro Chen Liji Hontsu Shigeki Hashimoto Yoshiya

Effect of Hydroxyapatite Coating by Er: YAG Pulsed Laser Deposition on the Bone Formation Efficacy by Polycaprolactone
Porous Scaffold

2022 80
2022
Er:YAG
78
2021
Er:YAG

2021




(HASHIMOTO Yoshiya)

(20228430) (34408)
(HONTSU sShigeki)

(40157102) (34419)
(HONDA Yoshitomo)

(90547259) (34408)
(CHIN Reiki)

(20966816) (34408)




