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Consideration of design principle for creating implant that does not cause
strain shielding on bone based on bone matrix orientation

Ishimoto, Takuya
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Metallic implant that does not cause strain shielding has been keenly
anticipated because strain shielding in which the mechanical stimuli required enough for maintaining
bone health is lost results not only in bone loss but also in reduced bone strength. To achieve
such implant, basic study is needed for understanding the relationship between strain shielding and
bone matrix orientation. We prepared the strain shielding situations with and without using implant
and analyzed the bone matrix orientation and bone mechanical property, resulting in clarifying that
the strain shielding surely induced the deterioration of bone matrix orientation and mechanical
property simultaneously. However, mitigation of strain shielding by using low-modulus implant
significantly reduced the degree of deterioration of bone matrix orientation and mechanical
property.



X cT pQCT
X
Cc
1
X cT
Student’s t P<0.05
(1
1
ey
23
2 1
(3
(4
9

@ uH g [© . |

" E '

<o B T

U el
&) ELs]

By

<ol R
N > HEYRE
2 L L L L L L L
(1) 2 3 456 7 8
sD
1 (a) (b)
(©
2
*: P <0.05




2
(2)
16
X
New bone
20 pm X
Lamella

2(b)

[5]
invivo

2
[6]
3

By g

By

[1] M. Niinomi: J Mech Behav Biomed Mater 1



(2008) 30-42.
T. Nakano et al: Bone 39 (2002) 479-487.
T. Ishimoto et al: J Bone Miner Res 28
(2013) 1170-1179.
Y. Noyama et al: Mater Trans 53 (2012)
565-570.
M. Kashii et al.: J] Bone Miner Metab 26
(2008) 24-33.

101 (2015)
501-505.

4

Takuya Ishimoto, Bunji Sato, JeeWook Lee,
Takayoshi Nakano: Co-deteriorations of
anisotropic extracellular matrix arrangement
and intrinsic mechanical property in c-src
deficient osteopetrotic mouse femur, Vol.
103 (2017) pp. 216-223,

DOI: 10.1016/j.bone.2017.06.023.

>

, Vol. 36 (2018) pp.38-41,
https://ci.nii.ac.jp/naid/40021451923/.
Jun Wang, Takuya Ishimoto, Takayoshi
Nakano: Unloading-induced degradation of
the anisotropic arrangement of
collagen/apatite in rat femurs, Calcified
Tissue International, Vol. 100 (2017) pp.
87-94,
DOI:10.1007/s00223-016-0200-0.

>

, Vol. 34 (2016) pp.
138-143,
https://ci.nii.ac.jp/naid/40020828876.

4

> ) >

Additive manufacturing

, 38 ;
2018.

125
,2016.

, 2016
159 ,2016.

,2016.

()

2

ISHIMOTO Takuya

NAKANO Takayoshi



