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Development of new orthodontic micro implant system

Tanimoto, Yasuhiro
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The purpose of this study was to develop a new anchor-screw system for
orthodontics. Firstly, the failure mechanism of anchor-screw was clarified by both pull-out experiment
and numerical simulation. Next, the mechanical and biological properties of polyglycolic acid
(PGA)/hydroxyapatite (HA) composites for anchor-screw application were investigated. In addition to
these, the optimum structure design of anchor-screw made from PGA/HA composite was performed by using
finite element method. In conclusion, it was indicated that the PGA/HA composite is a promising material

for an anchor-screw system.
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Anchor screw Cancellous
Material properties Cortical bone
(Titanium) bone

Young’s modulus (GPa) 110 14 0.3
Poisson’s ratio (-) 0.3 0.3 0.3
Density (g/cm’) 45 1.8 0.8
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2 PGA/HA
Flexural strength Flexural modulus
Material
(MPa) (GPa)
PGA100 176.1 + 4.9 7.8 +0.2°
PGA95/HAS 179.1+ 6.6° 8.3 404
PGA90/HA10 167.1+7.2%° 7.8+0.5°

Mean values with same superscripts are significantly different from each other (p < 0.05).

3 PGA/HA
Dynamic hardness Elastic modulus
Material
) (GPa)
PGA100 28.4+2.5% 7.5+0.5%
PGA95/HAS 358+3.9" 83+04°
PGA9O/HA10 329+1.7° 8.2+0.2°

Mean values with same superscripts are significantly different from each other (p < 0.05).

20

-
w
T

EEFREE
7

Osteocalcin

— PGASOHALD
PGA93HAS
- PGA100
Control

sbed

20

855 (H)

Collagen type 1

PGADHAL0
PGAYSHAS

- PGA100

— Control

YY)

6 8 10

Collagen type 1

PGA/HA

7
7 MC3T3-El
Osteocalcin
Osteocalcin
HA
Collagen type 1
7
HA
3 PGA/HA
8
9

10



=
HX
w

O 7on-2502-mosrmhis
[] s (&8 Ao sHiE

3.33

T—N—REC )

4.99

O 7vn—25)2—rngxishis
. [ s (s nosAmHiE
c
=
R 10}
2
K
114 sk
0
05 06 0.8 1.0
EvF (mm)
FEM
PGA/HA PGA
HA PGA
FEM PGA/HA
PGA/HA
10 in-vivo

73

2014

24

)

10

2014

10

10

PGA

2014

2014 10

PGA/HA
64

PGA/HA
64

PGA
35
2013 11

2013

72

2013 10 9

TANIMOTO YASUHIRO

58
12

21

25

11



