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Creation of biomaterials containing autologous crosslinked hyaluronic acid and
growth factors and basic evaluation of their therapeutic effects
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A thiol-modified hyaluronic acid-based nHAP/BMP composite sample was
prepared as an injectable sample. An EGDE-crosslinked hyaluronic acid/alkali-treated gelatin-based
nHAP/BMP composite sample was also prepared as a freeze-dried implant sample. Various scientific and

engineering evaluations were performed on both samples, and results were observed and measured that
predicted an extension of the in vivo survival period and an improvement in the protein sustained
release ability. Animal experiments were also performed on mouse and rat skulls, and bone
regeneration from the set bone defect was observed for the freeze-dried implant sample, and vertical
bone formation within the implant ring was observed for the implant sample. Significant bone

formation was observed in the BMP-containing group compared to the control group. These results have
been published in two English papers.



1g

60
Puredent
4
-COOH
-OH -
DDS
DDS
DDS
DDS
nHAP
BMP bFGF
2009
5
A. -COOH EGDE
)
B. SH (HA)
HyStem
pH DDS
DDS nHAP
3
: (HA-SHL) 160~240[ ] EDGE
EX-810 HyStem( Merck
)
A 0.5g 49.5ml
1.5ml 1/5 EGDE (pH4.0) 150 w¢ 50
2 EGDE 150 w/ifsfn L 50 4
1 72 -180
6 12
B  :Hystem

TG-DSC



HAP/ BMP

TC+CL

5

nHAp

(Critical size 6 )

CT HE
Test group(T) Control group(C)
C /BMP n=6
2) HE
DDS
EGDE
BMP(+)

(n=6) HE

n=6

1) cT

DDS

(TG/DSC
SEM )
nHAp



4 4 0 4

Hachinohe Yuki Taira Masayuki Hoshi Miki Hatakeyama Wataru Sawada Tomofumi Kondo Hisatomo 14

Bone Formation on Murine Cranial Bone by Injectable Cross-Linked Hyaluronic Acid Containing 2022

Nano-Hydroxyapatite and Bone Morphogenetic Protein

Polymers 5368 5368
DOl

10.3390/polym14245368

Hachinohe Yuki Taira Masayuki Hoshi Miki Yoshida Daichi Hatakeyama Wataru Sawada 24

Tomofumi  Kondo Hisatomo

Self-Prepared Hyaluronic Acid/Alkaline Gelatin Composite with Nano-Hydroxyapatite and Bone 2023

Morphogenetic Protein for Cranial Bone Formation

International Journal of Molecular Sciences 1104 1104
DOl

10.3390/ijms24021104

Hoshi Miki Sawada Tomofumi Hatakeyama Wataru Taira Masayuki Hachinohe Yuki Takafuji 15

Kyoko Kihara Hidemichi Takemoto Shinji Kondo Hisatomo

Characterization of Five Collagenous Biomaterials by SEM Observations, TG-DTA, Collagenase 2022

Dissolution Tests and Subcutaneous Implantation Tests

Materials 1155 1155
DOl

10.3390/ma15031155

Hoshi Miki Sawada Tomofumi Hatakeyama Wataru Taira Masayuki Hachinohe Yuki Takafuji 15

Kyoko Kihara Hidemichi Takemoto Shinji Kondo Hisatomo

Characterization of Five Collagenous Biomaterials by SEM Observations, TG-DTA, Collagenase 2022

Dissolution Tests and Subcutaneous Implantation Tests

Materials 1155 1155
DOl

10.3390/mal15031155




HA  BMP
52 2022
2022
/ HA/BMP
42 2022
2022
129
2021
HA FGF
50

2021




/ BMP

HA

50

2021




