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Fig. 2. Titanium implant specimen
(Left: for magnedise 500, Right: formagnedisc 800).
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1. dnz

(1) &7 A (Neodymium magnet)

3 EF A4 Magnedisc500(% 3.5mm x
H1.1mm)Z} Magnedisc800(8 3.5mm>xH1.1mm)
= o] &st3ith

(2) Blolely YSNE AH

Magnedisc500& AH& '5‘P‘C 74l Grade 3 El&}

o2 AlZE A7 5 5mm, 2] 5.0mm EFo|EHE
AZME AH LS Magnedise800& AH&38h= 25

Fig. 1. Left: Magnedisc 500(# 3.5mm xH1.1 mm),
Right: Magnedisc 800 (2 3.5mm xH1.1mm) (Aichi
Steel Co., Japan).
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Fig. 3. Diagram of Titanium implant specimen.
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Fig. 4. Gauss meter(Kanetec Co., Japan).
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Fig. 5. Measurement of magnetic level (A : Measurement site, B
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Table 1. Magnetic intensity at each site of exper-

) AdE 1 4
AR 19 A 1UARAe) H7 AR AEE 4.0mT
SUpARAb A = 1.8mTH L}

(2) 4ET 2
ART 29 A 1AMEe] Hi AP EE 5.6mT
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1) & 27
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Table II. Magnetic intensity at each site of

imental group 1 (unit: mT) experimental group 2 (unit: mT)

Specimen 1st thread 3rd thread Specimen 1st thread 3rd thread

1 3.6 1.8 1 56 4.5

2 4.2 1.9 2 5.2 4.5

3 40 1.8 3 5.5 44

4 4.2 1.6 4 56 46

5 4.1 1.9 5 5.7 4.3

6 3.8 1.7 6 58 45

7 44 1.8 7 54 4.4

8 39 1.8 8 5.7 4.5

9 4.0 1.5 9 5.6 42

10 4.1 1.9 10 5.6 4.3
Average 4.0 1.8 Average 5.6 44
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Table III. Bone contact ratio

Classification Sample prean(%)  SD
number

Control group 18 11.9 12.02
Experimental group 1 18 38.5 24.21
Experimental group 2 24 29.5 17.96

SD : standard deviation

Table IV. Comparison of bone contact ratio in each
group(P{0.05)

Fig. 6. Bone contact ratio(%). There was a signif- Comparison P—valu*e
) ; o Control group & 0.001
icant difference statistically at control group & experimental group 1
experimental group 1, control group & experimen- Control group & 0.002*
tal group 2. and not at experimental group 1 & exper- experimental group 2
imental group 2. (p(0.03) Experimental group 1 & 0.204
experimental group 2
* . significant difference
Table V. Bone contact ratio according to measurement sites in each group
Measurement sites Classification Sample number Mean(%) SD
control group 6 11.3 9.02
1st thread experimental group 1 6 34.8 32.66
experimental group 2 8 30.2 15.59
control group 6 9.7 12.29
3rd thread experimental group 1 6 38.4 17.48
experimental group 2 8 25.0 20.09

SD ;5 standard deviation
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0.0

Control group Experimental group? Experimental group2

Fig. 7. Bone contact ratio according to measurement
sites in each group(%).

There was a significant difference at the 1st thread
of control group & experimental group 2 and at the
3rd thread of control group & experimental group 1,
and not at experimental group 1 & experimental group
2.(P<0.05)

Table VII. Bone area ratio
Classification Sample Mean(%) SD
number
Control group 18 36.0 34.75
Experimental group 1 18 464 23.82
Experimental group 2 24 60.9 14.80

SD : standard deviation

Table VIII. Comparison of bone area ratio in each
group(P<0.05)

Comparison P-value
Control group & 0.775
experimental group 1
Control group & 0121
experimental group 2
Experiment group 1 & 0.920

experimental group 2

A¥ T 2(Magnedisc800) - 8%‘—
8o} Sl 2HE
Y fARH UEET

0 h;;q [s23
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Table VI. Comparison of Bone contact ratio
according to measurement sites in each group
(P€0.05)

Co . P-value
mparison
1st thread  3rd thread
Control group & 0.959 0.010*
experimental group 1
Control 'group & 0.039* 0103
experimental group 2
Experm}ental group 1 & 1.000 0245
experimental group 2
* . significant difference
— -
(%) 800
700
600
500 1
400
-
300 -
200 " OControl group
100 O Experimental groupl
00 L B Experimental group?|

Fig. 8. Bone area ratio(%). There was no significant
difference statistically.(P{0.05)
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Table IX. Bone area ratio according to measurement sites in each group

Measurement sites Classification Sample number Mean(%) SD
Control group 6 36.0 32.20
1st thread Experimental group 1 6 35.3 33.04
Experimental group 2 8 64.6 9.46
Control group 6 24.5 37.12
" 3rd thread Experimental group 1 6 47.6 14.97
Experimental group 2 8 ; 60.4 12.62

SD : standard deviation

[ virst W Third

(%) 80.0
70.0 ] —
60.0 ‘L

50.0 1

40.0

30.0
Control greup Experimental group1

20.0
10.0
0.0

Experimental group2

Fig. 9. Bone area ratio according to measurement
sites in each group(%).

There was a significant difference at the 1st thread
of control group & experimental group 2. and at 1st
thread & 3rd thread of experimental group 1 & 2,
and not at control group experimental groupl.(p<0.1)

I AdEFE 1o
497 29 WA
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Table X. Comparison of Bone area ratio accord-~
ing to measurement sites in each group(p<0.1)

c . P-value
cmparison
Ist thread 3rd thread
Control group & 0.747 0.336
experimental group 1 .
Control group & 0.093* 0.155
experimental group 2 . .
Experimental group 1 & 0.070* " 0.093*

experimental group 2

*; significant difference
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1-1 Undecalcified experimental specimen in
the rabbit tibia bone.
- 4weeks, control, villenueva & H-E stain (X 5)

R
. . 1-1a
1-1a Undecalcified experimental specimen in the
rabbit tibia bone.
- 4dweeks, control, villenueva & H-E stain (X40)

" ) oo

1-1b Undecalcified experimental specimen in the
rabbit tibia bone.

- Aweeks, control, villenueva & H-E stain (x40)

2-1 Undecalcified experimental specimen in
the rabbit tibia bone.
- dweeks, Magnedisc500, H&E stain (X5)

2-1a Undecalcified experimental specimen in the
rabbit tibia bone.
- 4weeks, Magnedisc500, H&E stain (x40)

rabbit tibia bone.
- 4weeks, Magnedisc500, H&E stain (x40)
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3-1 Undecalcified experimental specimen in
the rabbit tibia bone.
- 4weeks, Magnedisc800, H&E stain (x5)

3-1a Undecalcified experimental specimen in the 3-1b Undecalcified experimental specimen in the
rabbit tibia bone. rabbit tibia bone.
- 4dweeks, Magnedisc800, H&E stain (x40) - 4weeks. Magnedisc800, H&E stain (x40)
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ABSTRACT

THE CHANGE OF BONE FORMATION ACCORDING
TO MAGNETIC INTENSITY OF MAGNET PLACED INTO
TITANIUM IMPLANT SPECIMENS

Yun-Tae Hwang, D.D.S., M.S.D., Sung-Bok Lee, D.M.D.,M.S.D.,Ph.D.,
Dae-Gyun Choi, D.M.D., M.S.D., Ph.D., Boo-Byung Choi, D.M.D., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Kyung-Hee University

Purpose. The purposes of this investigation were to discover the possibility of clinical appli-
cation in the areas of dental implants and bone grafts by investigating the bone formation his-
tologically around specimen which was depending on the intensity of magnetic field of neodymi-
um magnet inside of the specimens.

Material and method.
1. Measurement of magnetic intensity
- placed the magnet inside of the specimen, and measured the intensity of magnetic field around
the 1st thread and 3rd thread of specimen 20 times by using a Gaussmeter(Kanetec Co.,
Japan).
2. Surgical Procedure
- Male rabbit was anesthetised by constant amount of Ketamine (0.25ml/kg) and Rompun
(0.25ml/kg).
After incising the flat part of tibia, and planted the specimens of titanium implant, control
group was stitched without magnet, while experimental groups were placed a magnedisc 500(Aichi
Steel Co., Japan) or magnedisc 800(Aichi Steel Co., Japan) into it, fixed by pattern resin and
stitched.
3. Management after the surgery.
- In order to prevent it from the infection of bacteria and for antiinflammation, Gentamycin
and Ketopro were injected during 1 week from operation day, and dressed with potadine.
4. Preparation of histomorphometric analysis
- At 2, 4 and 8 weeks after the surgery, the animals were sacrificed by excessed Ketamine,
and then, specimens were obtained including the operated part and some parts of tibia, and
fixed it to 10% of PBS buffer solution.
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After embedding specimens in Technovit 1200 and B.P solution, made a H-E stain.
Samples width was 75um. In histological findings through the optical microscope and using
Kappa image base program(Olympus Co. Japan), the bone contact ratio and bone area ratio
of each parts of specimens were measured and analyzed.

5. Statistical analysis
Statistical analysis was accomplished with Mann Whitney U-test.

Results and conclusion.

1. In histomorphometricl findings, increased new bone formation was shown in both control &
experimental groups through the experiment performed for 2, 4, & 8 weeks. After 4
weeks, more osteoblasts and osteoclasts with significant bone remodeling were shown in exper-
imental groups.

2. In histomorphometric analysis, the bone contact ratios were 38.5% for experimental group
1, 29.5% for experimental group 2 and 11.9% for control group. Experimental groups were
higher than control group(p<0.05) (Fig. 6, Table TV).

The bone area ratios were 60.9% for experimental group 2, 46.4% for experimental group
1 and 36.0 % for control group. There was no significantly ststistical difference between exper-
imental groups and control group(p<0.05) (Fig. 8, Table VI

3. In comparision of the bone contact ratios at each measurement sites according to magnetic
ntensity, experimental group 2(5.6mT) was higher than control group at the 1st thread (p<0.05)
and experimental group 1(1.8mT) was higher than control group at the 3rd thread(p{0.05) (Fig.
7. Table V, VI).

4. In comparision of the bone area ratios at each measurement sites according to magnetic inten-
sity, experimental group 2(5.6mT) was higher than control group and experimental group
1(4.0mT) at the 1st thread(p¢0.1) and experimental group 2(4.4mT) was higher than exper-
imental group 1(1.8mT) at the 3rd thread(p¢0.1)(Fig. 9, Table IX, X).

Experiment group 2 was largest, followed by experiment groupl and control group at the 3rd
thread of implant. There was a significant difference at the 1st thread of control group & exper-
iment group 2. and at 1st thread & 3rd thread of experiment group 1 & 2, and not at control group
experiment group 1.(p<0.1) .

Key words : Neodymium magnet, Titanium implant, Histomorphometric analysis, New bone formation,
Bone remodeling
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