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1) AdAx

2 AH X E Moused] FHASoNA 4 MEF
AMA| 3 (osteoblast - like cell)Ql MC3T3- EL(EDA
X E o] &3t

2) JEAHE
A7 3.5m, Z°] 10me] hollow cylinder YEHE
(ITI, Straumann, Switzerlznd) & AH8-31th.



3) A

Healing cap Fe12 A 2d v ovju]g A4
(Titanmagnetics Konusinsert, Steco-system-
technik, Germany) < A3ttt dizolle Lut
healing caps A23I5ich Aol A&-aF J A
o] AEe YZFHE neck FHNM & 9.6 7H¢-~
(Gauss), A2]7} oA 45 XA} 7H43e] apex #

Aol M 2k 0.9 7H-28 Uit (Fig. 1)

4) A|E vjokn
6-well A1 E 9 %2 (Flacon, USA)<] 57 S
28 G o] g3} UZTWEES AR T 1A A

Atk (Fig. 2) 9]

o, JENES] Zulo] A ok
of wetet YehEs ¢

HAA A (Fig. 3)

2. Mgy

o

1) AX wfF

MC3T3-E1 ME= 10% Fetal Bovine Serum
(FBS: Gibco, USA)#}, Penicillin (100 unit/=)-
Streptomycin (100ug/ml)(Gibco, USA)o] 38 a-
Minimum Essential Medium(e-MEM; Gibco)-& H
FHo 2 slod wjFstAtt 5X10°/me] A E FER
AAZH Qx4 404 g AE wgd

a: connecting with magnet (Titanmagnetics
Konusinsert, Steco-system-technik, Germany).

b: connecting with healing cap (control group).

Fig. 1. Hollow cylinder implant (ITT,Straumann, Switzerlznd).
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Fig. 2. Cell culture plate (Flacon, USA) which con-
nected to the implant.
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Fig. 3. Axial surface of implant contact to the
base of the plate.



Fig. 4. Inverted microscope (Olympus. Japan).
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Yt healing cap
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(Olympus Japan)_i w744 1081& stollA] ‘—ILZ}
Aol 7k AENE neck F9oAHE] A3} A
apex% R 7PAA A E #dst] AR A Vel

£ st v wach (Fig. 4)
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3) B3 A X 49 B

A ey T2A17F Foll Al il A JSHE
£ #2213l Hanks balanced salt solution (FIBSS)
1.5miol 13] 4% F 0.05% trypsin - 0.53mM
tetrasodium ethylenediaminetetraacetic acid
(EDTA; Gibco, USA) 2miol] 487 =7} °]§E—EHEO]]
FAE MEAZE 25 gojudch
Ak 2 3E7F dAde] dtn AEA s A A
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Gibeo, USA) 2miE #7138l A E7} n2A 2o1%
Z2 3 % Ependorf tubeol 184 Z &7 & 249]
718kt Counter chamber

\

o]

Trypan blue&
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Fig. 5. Cell counter chamber(Hausser Scientific Blue
Bell, Pa).

(Hausser Scientific Blue Bell, Pa)ol ¢+ &7
A AF dnl stellA A 45 B2 vlwdd
(Fig. 5)
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EAX e = SPSS Z2 1% (version 11.0)& &
sto] AlstATt BaE AE o] Pty BFW
i}% 74]/&—5}/\1\‘;} a\jﬁ'_E‘ T- test~ o]% ]O:] %74]
Ae] Tt

I otran

1. AEHUE FHo| Mz ZZo| nhat

#n|7 dol A A vt A7 AP JdESHE
FHolA 2Tt vlg] o B fof WRA LI}
BEE YL, AG7 AFHEANA neck F-Hol =4
S WA ZY 74 o WRoH apexE A4S
Ao BE7}F a8tk (Fig. 6, 7)

2. AESHUE FHo|| F2E M= ol H|R

AR AENE] B 2o 47} thzT o
EWEAA Bt 2 Ao el EAHe

el e AolE BA (p(0.05) (Table I,



a : neck area of implant b : apex area of implant

Fig. 6. Distribution of MC3T3-E1-cell under the magnetic field.

i

a : neck area of implant b : apex area of implant

Fig. 7. Distribution of MC3T3-E1-cell without magnet. (control group).

Table I. The comparison of attached cell number

(x10%, p¢0.05) 28 N
Sample Control Group Experimental Group
number {without Magnet) (with Magnet) “
1 0.6 1.5 5 e
2 0.75 2.1 £
3 1.1 1.25 3 1o
4 0.65 1.05
Average 5
SD) 0.78(0.23) 1.48(0.46)
oo

with magnet without manget

Fig. 8. The comparison of attached cell number
(x10%, p<0.05).
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ABSTRACT

THE EFFECT OF PERMANENT MAGNET CONNECTING WITH
DENTAL IMPLANT ON DISTRIBUTION AND ATTACHMENT
OF OSTEOBLAST-LIKE CELL AROUND THE DENTAL IMPLANT

Na-Hee Oh, D.M.D., Boo-Byung Choi, D.M.D., M.S.D., Ph.D., Kung-Rock Kwon, D.M.D., M.S.D., Ph.D.,
Jin Baik*, D.M.D., M.S.D., Sung-Bok Lee, D.M.D., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Kyung-Hee University
*Department of Dentistry, Asan Medical Center

Purpose: The purpose of this study is to find the effect of rare earth magnet s magnetic field

of to the osteoblast around the implant by the means of observation number, and distribution around
- the implant which is connected to the permanent magnet but not, counted and compared by the
number of cells attached to the surface of the implant.

Material and method: The permanent magnets, made in the healing cap form, were con-
nected to the implant fixture, and placed on the culture plate, The osteoblast-like cell: MC3T3-
E1 were used for cell culture. As the control group, the implant were connected to normal heal-
ing cap, and cultured in the same conditions. 48 hours later, using inverted microscope, the num-
ber and distribution of osteoblast around the implant were observed, and 72 hours later, the num-
ber of the cells attached to the implant were counted.

Results: As a result, the implant connected to the permanent magnet had proved to have a
more concentrated cell distribution rate than the control group. The implant connected to the per-
manent magnet, neck area: which has about 10 gauss magnetic force, had more cells than apex
area. The implant connected to the permanent magnet had proven to attach to the osteoblast more
productively than control group s implant.

Conclusions: This research showed that the magnetic field of the permanent magnet affect-
ed the distribution and growth rate of the osteoblast around the implant. In order to support this
study, it also had need to monitor the progress of the permanent magnet specifically shown on
the neck area, which hasl10 gauss magnetic force. So after additional research on the distribu-
tion and attachment of the cells, and further more, on bone formation, it will be concluded that
the clinical applications ,such as immediate loading of implant treatment are possible.

Key words : Dental implant, Permanent magnet, Osteoblast-like cell
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