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Figure 1. Schematic illustration of corona charg—

ing apparatus

291 ek FAkl] 27149) FawidE A1)

ek

2.

1)

B Ao A8 JEHEE AHAZ 3.9mm
SH-27 3.85mme] WE7F HI(W 3mm, Zo]

4.5mm) Zo] 5mme| Ay Fe=R ¢ Eloel
55 A 71Esled(commercially pure  tita-
nium grade 2, "I7FAl, gl=p) #1281

2) Ssk= dide AL Azt

Sk gl AHAE Atsl] flal = A
o| A= polytetrafluoroethylene(PTFE) = (Tef-
Gen-FD™, Lifecore Biomedical Inc., W5H)<
AREEITE PTRE®l S48k F4sk] Sls) =2
2 A E ARkskark Figure 1). PTFERRS:
TAE)e] Zho] 714 2.0x2.5Cme] A7|=
Adste] HAE dFrlEaelel 11ds] Azl 5

450l -15kVel HSks, YA 1EelE -
kVe] 9ks 7helo] WAgh s=ujol] 20 Sk =
SAZT FUR dekES HIESA A

o)
oI

o

(Electrostatic meter”™, Electrostatics Inc., V]
)& o83l AN oledt FELPEAS: o]

S i oR sk s PTFEZ: 2717ds}
g 5 1270 W7REsE obdel dsks frAlst
B AoR B
3. AT 44
AP R BEe FE SdskE oidd
PTFE=] uioll 4848 JIFER si3laL, iz
o] QEetEdE tidsA] 82 PTFEZR: Wi
Kl

2
ax
o
L"L

2
A’
[@'e)
=3
i)
lo
g
Ll

TN AZHES
ARSI AT

O
°
A% a0l Yuves

u

ks

o

4. &

o vl 9

aisie. vl

Zg=oll

iE_

&
flo

ol

ol

g

o 2

M oo

2 (e
U 01>:I
uj
=
>

i
o,
=

ot E

s
=)
IV )

Lo

o
o]

sk, A

1‘9},
e

|
=t

Lo >

O
-



AUt 58] ARt 7S ol gslo] dEUES
2| H9lo] 283k 3 okl malletting @& 2]

251}, 9= Aol AlHE AFFE QT E =
2782 gAE PIFEES 4.5x25mmar]= A
ato] 27| ol YZHFES] el 11s] Ag
A AL, HS Azl AHE vl dEZHE
o= tiEA] 982 PTFES 22 WHoR 4§

5 2~ 1)

st Yzae AYs F4 B Vieryl”,

Ethicon Co., %9=)E& o|&3slo] = F9& 34
Bt 545 A (Baytril®, vlo]olza)

o}, =) 0.2mg/kga} HEA(Nobin®, no]dz
glo}, &) 0.44mg/kgs 3150l THAX 1577 &
STA) 319

5.
D
AF 4FTE AFEES njFHE BEaAS A8

slo] s o, QlaEekES] L ehlow el
A4S Eeles ddslo] TS A5 B

UZHES 2AASTA A4S Alsdehr] <ls)
A2ty TS 10% TAx=ddo] 148
L 70%, 90%, 95%, 100%= 4= =5 718}t
of 255 Allek & giklol] Zefjsiqivt. AxA A
W75 o] gsle] YETE FYFE VTR 7t
7] 2709] HE-S AL F APIHE o] 83l HF:
Ao oF 20umTAY HIE3] RS AXslo]
toluidine blueZ 3415}

N

i

T = T2

Faldn] 7 (Axioskop, Carl Zeiss, 5)3} <
57 . ®
AY AFEE 8 34228 (-Solution”,

iMTechnology Inc., )& o]8sfe] 224153}
A B Al BE S diokl= alg
2.59), tEA= ulg 10ulo|A] 23k oJARS- 3]
7dol| A4¥ txE7plEHPL-A662, Pixelink, V|

D olgs
AP

/\1 Z AT 3 ikg_ Al }\]3]_

AL At

o _I

ol

B9 22PIZtE A Aot

¢

DO FU=ZHE HEE(Bone-to-implant con-
tact ratio, BIC ratio %)
AX]iﬂr 7‘%: A% 'Slf ‘F"(HE ’\]3}0 A,

T A o i
[l
¢
[
(N
o

o
m
A
filo
)\
o2l
Q‘L
3R
vl

=8(%) Qmehee] 2w Zo| 0

@ FERglelMe] 2128E A (Amount of
newly formed bone in the endosteal re—
gion, mm)

Prdse Snds ek e IRow .

3) A

1117;]]26]-%4 _,,/H,] 7%,].# SAS}\]/\FJ]O o]%
slo] HolHE SAXE siem ZSE, 2
Feele] e 9% S84 RS (HestE
ol-g-3to 1X0.05 F<rollx] SAEA FeAH=E
asigie,

638



Figure 2. Histologic features after 4 weeks of implant installation, stained with toluidne blue
New bone formation is observed in the periosteal(PB) and endosteal(EB) region. The old
cortical bone(OB) was remodeled as indicated darker stained new bone in the interfacial
region(arrow head). Bar=1mm
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Table 1. Bone—-to-implant contact ratio(%), Mean+SD

Bone-to-Implant contact ratio (%)

Group Total Marrow Bone
Control (n=7) 37.50£19.45 24.16%13.70
Experiment (n=7) 49.90£13.52 34.94+13.32
100
[ Control
Experimental
80
(%) 60
40
20
0
Total Marrow Bone

Figure 3. Bone—to—-Implant contact ratio (%)

3) F-lellMe] AAE A3 54 4) A2 ¥1E(0—500um zone)
oo _

UZHAE F9le] sfEt 2ANkeE ks 4 57 F9lelM d=dE S o® 500 umthe
& Feold JEste Fus wel spor A B9lol EAjshs spaEe] WHs 43 A gz
3 AEEE dol® A% At i
A

a 0.61« T 9.03+3.05%, A& 13.55+4.98%= A&l
0.24 mm, A%+ 1.000.30 mm=E gl FA7L O Eokon, FABKOR fefgk Aozt
= Yepon ol BAEA R foldt o] DATHP(0.05) (Table 3, Figure 6).
= JERRSIEHpC0.05) (Table 2, Figure 4, 5).

Table 2. Amount of newly formed bone in the endosteal region(represented as length,
mm) * statistically different(p<0.05)

Group Amount of newly formed bone (mm)
Control (n=17) 0.62+0.24
Experimental (n=7) 1.00+0.30 *

Table 3. Bone area (0~500um zone) in the medullary canal (%), * statistically different
(p<0.05)

Group Bone area (%)
Control (n=7) 9.03+3.05
Experimental (n=7) 13.55+4.98 *
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@ Control
*

’—‘ O Experimental

10 I

0

Figure 4. Amount of newly formed bone

Control
Experimental

20 -

Figure 6. Bone area (0~500um zone) in the en-

do

steal region in the medullary canal (%)

Figure 5. Histologic features of experimental(a) and control(b) implant. New bone formation in
the endosteal region is visible on the experimental and the control implant. The experimental
implant side demonstrates more pronounced endosteal tissue reaction compared to the control
implant. More downward growth of newly formed bone below old cortex onto implant surface is

visible on the experimental side(a). Bar=1mm
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—-Abstract-

Effects of noninvasive electrical stimulation
on osseointegration of endosseous implants
: A histomorphometric evaluation in the rabbit tibia

Sung-Bae Sohn - Jin-Woo Park - Jo-Young Suh

Department of Periodontology, College of Dentistry, Kyungpook National University

The procedure that enhances osteogenesis and shortens the healing period is required for suc-
cessful implant therapy. It has been introduced that osteogenesis is enhanced by the generation
of electric field. Many researchers have demonstrated that application of electric and electro-
magnetic field promote bone formation. It also has been shown that electrical stimulation enhan-
ces peri-implant bone formation. Recently, several investigators have reported that noninvasive
electrical stimulation using negatively charged electret such as polytetrafluoroethylene (PTFE)
promotes osteogenesis. Therefore, we were interested in the effect of noninvasive electrical stim-
ulation using negatively charged electret on the periimplant bone healing.

After titanium implant were installed in the proximal tibial metaphysis of New Zealand white
rabbit, negatively charged PTFE membrane fabricated by corana dischage was inserted into the
inner hole of the experimental implant and noncharged membrane was applied into control
implant. After 4 weeks of healing, histomorphometric analysis was performed to evaluate
peri-implant bone response. The histomorphometric evaluations demonstrated experimental im-
plant tended to have higher values in the total bone-to-implant contact ratio(experimental :
49.9+13.52% vs control ; 37.5+19.44%) , the marrow bone contact ratio(experimental ; 34.94+
13.32% vs control ; 24.15%13.69%), amount of newly formed bone in the endosteal region(ex-
perimental : 1.00+0.30mm vs control ; 0.61+0.24mm) and bone area in the medullary canal(ex—
perimental : 13.55%4.98% vs control : 9.03%3.05%). The mean values of the amount of newly
formed bone(endosteal region) and bone area(medullary canal) of the experimental implant dem-
onstrated a statistically significant difference as compared to the control implant(p<0.05).

In conclusion, noninvasive electrical stimulation using negatively charged electret effectively
promoted peri-implant new bone formation in this study. This method is expected to be used as
one of the useful electrical stimulation for enhancing bone healing response in the implant ther—

apy

Key words : noninvasive electrical stimulation, osseointegration, electret, implant
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