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Table 1. Material properties of bone and titanium alloy®'
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) Poisson . .
Material Modulus G Tensile Compressive Shear
ratio
(GPa) Yield Ulimate  Yield  Ulimate  Yidld  Ultimate
Titanium 113.8 0.342 330 950 970 550
grade 5
(Ti-6A1-4V)
cortical bone 13.7 0.3
sponge bone 14 03
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Fig 1. Schematic diagram of an Absoanchor micro-implant. A. Qverview (L, length of the implant's endosseous part; dc, outer
diameter of the implant at cervix; da, outer diameter at x = L-1; dcc, core diameter at cervix (dcc = dc-h); dca, core diameter
at apex (dca = da-h), fc, thickness of cortical bone); B. magnified view of the screw thread (h, screw height: 0.25 mm for
Absoanchor micro-implant); pitch, b+g = 0.5 mm for Absoanchor; b, 0.29 mm; g, 0.21 mm.

Nomenclature: TR (taper ratio), (dc-da)/(L-1); Scor, shear strength at the cortical bone to implant interface; Scan, shear strength

at the sponge bone to implant interface.
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HATHH

Absoanchor wlo] A& QIETEL] SH Hdof t3)
w2 R0 EAA T EQ A A torque index)E Fig
29} Fig 39| 2t} YehIich 9 E@E 2] v 2)(head)
B3 wARe] A A A Bhe] glens,
Fig 29} Fig 3¢] Aah= g Rdo= 2 o] 7hsst
=3

o]
[=]

A

ZHE HEOH

=

Absoanchor o] 2 JZHEY} 2k7te] o] H
7} goll= EF51a Fig 20 2ol ule}l go] o=
HE w25 FHAS AAHoR UZTHES] Zo]
o A9l AulH sttt Aol EHA 9 F7HEo]
k7t o] & Hl&E FUhste A2 A A o
ZTES ETE 1 mm WA o] A5y ufjEo]
o} dH 2 vfA R Zo] 12 mmQl SH1312-12¢} uj2]
i Zo] 6 mmgl SHI312-6 YSHAES H§ Ey
1 mmE A st 242t Zol& 11, 5 mm7} H 22
EH7 Apo]7h 247t 52 mm’9} 24 mm’E 2m) o<l
zto] 7} it

Fig 39| IEHE Alo]zH EQ 3 AF A& A
 JHE FAE | mm2 7Pgetglon, 94
AN AZGE/ZAH HFEQ S SHZ oA 2

AN

1o wh

175



0
o
=
oM
ok
Ho

Small Head type micro—implant

' 100 i
80
60
40 |-
20 |-

Torque index

I
|
5mm 6mm  7/mm  8mm 10mm 12mm}

Endosseous length |

—@—SHI211 1 SHI312 —A—SHI413
—B-SHIS14 O~ SHI6IS !

e |

Fig 3. Torque index variation due to the differences in the
implant design variables (diameter and length).

40
35 |——- Scan=1.0

oF - - ———-— Scan=1.5 . _
25 | — |
20 |- — :
15 |- l

Il

Scan=2.0 _

Scan=2.5
10 |— R

Tordue index

5 6 7 8 10 12
Endosseous length (mm)

Fig 4. Torque index vs. strength index for SH1211 model.

AFE Sen®] 10812 71 85I U wo] whe} =
AEUE 4 EEAeel] gt A7 Al A A

B Aolu, &g osseointegration)

o] gojupd X*Zi”““ﬂ wtet A7 Aol 2 A
°[g B &401 A, nfo]AR JZAES UZ
2 HHE AHY ;q?ﬂ"?ﬂoﬂ e F+dste 23"
A7} Z A BaiER] ol B dAfoE 94
gk vhel o] 10:12 7Hgstan e, ole 4%
o 29 EL“ & 7ol? wd FURs opRH(ES
A)tolo)® vl BA} oS BuF ATAHE

gk Slolth. Table 1o] W9l vho} o] HAF 7}
JHZTe] BAYEL 10M] FEQ Aol Holth
Fig 3o] Uehd vie} o] JEHES] B0 A A
T GA Aolgk AR Sl wheh S AT A
17t 2R e} B5EY O S7H0] Bt ol

[¢]

176

CHXImEX] 373 3%, 2007¢

1
|

—_— —

SHI312 Model

60

50 |

Scan=1.0 —— -~ T ‘

¥ 40 |- Scan=15 —————— . _ '
'E |
s I Scan=2.0
B 30 !
2 20 " Scan=2.5 | ;
T S !
]
0 |
5 6 7 8 10 12

Endosseous length (mm)

Fig 5. Torque index vs. strength index for SH1312 model.

Torqué index

o

Endosseous tength (mm) i

HE I mmE A edhdo] 4 mm YZTES} 11 mm
Zo| JEHES] AF ELT A5 Ao]= 9 13:20
Ae7 AEEn)

PALSIPNES

Figs 488 4743} Zol7} the vho| 22 Y FE
7F 240l B, = Swnc] HHE Fell vy E]% 35
—4 EeA X]T“——_T
JePgo] 2 4EunE B AFAE 3 A
Qe BEL 5 AES ST 4 (12) $R04 3
o9 g} Po] AEA S YEVE Lol BB



Vol 37, No. 3, 2007. Korean J Orthod

SH1514 Model
120
100 Scan=1.0
3 80 Scan=1.5
k=
g 60 | Scan=2.0
=
e 40 Scan=2.5
20
0
5 6 7 8 10 12

Endosseous length (mm)

Fig 7. Torque index vs. strength index for SH1514 model.
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ORIGINAL ARTICLE

Torque and mechanical failure of orthodontic
micro-implant influenced by implant design parameters

Wonjae Yu, DDS, MSD, PhD®, Hee-Moon Kyung, DDS, MSD, PhD"

Objective: The present study was aimed at an analytical formulation of the micro-implant related torque
as a function of implant size, i.e. the diameter and length, screw size, and the bony resistance at the
implant to bone interface. Methods: The resistance at the implant to cancellous bone interface (Scan)
was assumed to be in the range of 1.0-2.5 MPa. Micro-implant model of Absoanchor (Dentos Inc.
Daegu, Korea) was used in the course of the analysis. Results: The results showed that the torque
was a strong function of diameter, length, and the screw height. As the diameter increased and as the
screw size decreased, the torque index decreased. However the strength index was a different function
of the implant and bone factors. The whole Absoanchor implant models were within the safe region
when the resistance at the implant/cancellous bone (= Scan) was 1.0 or less. Conclusion: For bone
with Scan Of 1.5 MPa, the cervical diameter should be greater than 1.5 mm if micro-implant models of
12 mm long are to be placed. For Scan of 2.0 MPa, micro-implant models of larger cervical diameter
than 1.5 mm were found to be safe only if the endossecus length was less than 8 mm. (Korean J
Orthod 2007;37(3):171-81)

Key words: Orthodontic micro-implant, Design parameter, Torque, Torsional failure
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