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Abstract (J. Kor. Oral Maxillofac. Surg. 2008;34:325-340)

THE STUDY OF THE DENTAL PLAQUE FORMATION
ON DIFFERENT IMPLANT SURFACES

Jin-Woo Kim, Se-Jin Han, Kyung-Wook Kim
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University

The purpose of this study was to evaluate the artificial dental plague by Streptococcus mutans on 4 different implant surfaces. In this study, the spec-
imens were divided into 4 groups according to implant surface treatment. Uncoated implant group(n=5) which has an uncoated, smooth surfaced
implant(Osstem, Korea), SLA implant group(n=5) which has an sandblasted large grit and acid-etched surface implant(Bicon, USA). Oxidized
implant group(n=5) which has an oxidized surfaced implant (Osstem, Korea), and RBM implant group(n=5) which has resorbable blasting
media(RBM) surfaced implant(Osstem, Korea). Acquired pellicle by human saliva and dental plaque by Streptococcus mutans were made on each
implant surface. To analyze the plague condition on implants surfaces, cell count and optical density were taken as a microbiologic method, and
SEM (Scanning Electronic Microscope) findings was also taken for evaluation of surface condition. The following results were obtained.

1. Cell counting results of artificia dental plague were Uncoated group(658.0+ 102.0), RBM group(878.0+170.0), SLA group (946.0+42.0),
Oxidized group(992.0+40.0), and there was difference between Oxidized group and Uncoated implant group(p<0.05). In case of modified cell
counting results by v/w% were RBM group(197.8+45.2), Oxidized group(207.04+8.34), Uncoated group(261.6+40.6), SLA group(315.4+
14.0), and there was difference between RBM group and SLA group(p<0.05).

2. Optical density results of artificial dental plague after ultrasonic treatment was that there was difference among groups, and optical density of
RBM group was higher than that of Uncoated group(p<0.05). In case of modified optical density results by v/w%, there was difference among
groups, and the modified optical density of Uncoated group and SLA group was higher than those of Oxidized group and RBM group(P>0.05).

3. SEM findings of artificial dental plague on the surfaces of implant as follows; there were artificial dental plague on the surfaces of al test
implants. Streptococcus mutans and by-product were observed at 10,000 times magnified condition on all test implants. Adhesion area of artifi-
cia dental plague was about 1/2 of total surface after 24 hoursincubate at 37°C .

These results showed that there were differences among implant surfaces on the growth of Sreptococcus mutans, and bacteria and by-product were

covered about 1/2 area of total implant surfaces at 24 hoursincubate at 37°C .

Key words: Artificial dental plaque, Sreptococcus mutans, Implant surface
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Table 1. Characteristics of Each Group’s Implants
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sfof AHEsom, JEHE FA e ol whe
2ol 4722 BRHAYT P A% B F L
olely A2HH-S 717 Uncoated implant-(Osstem, Korea) 2}
SLA(Sandblasted large grit and acid-etched) 2 9 # 2] ¥ SLA
implantz%(Bicon, Inc. USA), AtslA] 2]l S 7H= Oxidized
implant<*(Osstem, Korea), =4F3}13] 4 0 & 31 A 2] g
(Resorbable blasting media: ©] 5} RBM) RBM implant=*(Osstem,
Koreg)e) 5 471202 273193 2 29 5719 JEBES
A AW 0 2 AL S g THTabled).

2 FAIAF
21 o) AF&-3 #F+= Sreptococcus mutans Ingbritt(] &} S

do] 7124 545 setatr] Sl dAkA (GB204,

[¢]

Groups Manufacturers Diameter(mm) Length(mm) Surface
Uncoated Osstem, Korea 4 6 Smooth
SLA Bicon, USA 4 8 Uncoated
Oxidized Osstem, Korea 4 10 Oxidized
RBM Osstem, Korea 4 10 All RBM
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Table 2. Weight and Volume/Weight of Each Group’s Implants

o|Z2IE FDO| L}E OIZA|PIME} &A0f 25t

= o J= So

o7

Groups N weight(mg) volume/weight(%)
Uncoated 3 162.08+0.47 252+0.08
SLA 3 198.02+4.18 3.00+0.09
Oxidized 3 317.63+0.70 4.79+0.25
RBM 3 298.16+0.32 464+011
Mettler-Toledo, Switzedand) & o] 3101 7 AW o] 2AZ 24 of #E8HA12 7 1084 341%-S o] &-3ke] whE )41l S o]
SFSAIL ZF Al o] -3 Zpolo] o3k At 4= F-&Ate] & BA o] A 2ha) g v Al o] sl ATk Alats 7241 7F o]} S
3 71 913 A1 o] viwe s 57 311 tH(Table2). ] 5% COpHl| 7] ol 4 1l 3+ $- colony counter - ©]-&-sef 4]
A3kt Jerel 5 SA ekl Th
2) A1 XA B A
WA 20500 TB £} 259 TLFLLYE ) SR50] 2T A AT Aol 5B JSIE wle) i ¥

&3 Al A 0.25% glucose7} S gl A (Trypicase soy broth
W/O dextrose, Difco, USA) &8 & ﬂié}‘}ir/}. S-S TptE
7|2 121C oA 1587 B A5 ate] Al & A&
TH st AT
22§ AL 3INY

Caranttmdmwp—g sIensensducH Q) Lol =0} 21 2 s} T}
el e 5 A 2L F4a] 9sked ulakich A @
Bhe)-& 4C ol A 000PMO. 2 30853k A4 -2 & F 4F5
The F skl 438 "t of 87 = (Nagene®, 0.2 ym mili-
mewmiﬁﬂﬂﬁﬁﬁiﬂﬁﬂdqﬂwwﬂ$i*
S5k AH S Wi Eflol] ¥ 3 244 750t ksted AW
o A+ HES A 2L AU AR ehel
A7 0 2 28] wgtate] F3lTh

B3 S mutanstt-S FH18) F B A 025% 2 =gl §F
Fr 8 Al el 8w A el 4] 37C, 12417 744 0 & 32 Al o i
ok 5_ 3 10% MH—O] g8-= TSB v Ao uHokEI /11];;1.2. 245_
A 123 of 7)ol Hejgo] A dSHE AJHS ¥

& A A7) H =2 7 RE7] (Orbita shaker-sh30, Fine PCR,
Koree) AL-4-31 4] 2450l 4] 7P Al 4312 2o #9105
170& v pated APl A&l

o %o

%

YAESHE m ) Ad T

(D) A uf = 17l A) xﬂ s

Mitis Sdlivarius agar(Difco®, USA)ol| 20%¢] 25 3 7Hahed
121C ol A 1557+ F 3k F 50~60C 7} ¥ %12 v 0.2 unitiml 9]
bacitracing % 7bale] 339k Ale] Bl 2] 20mI= & ) 5}
clean benchol] M 4]3] F=1] s} it

(2) Al ol FHg 7 Al o A 2he AT

2477 el ok QI S HE ¥ o) A WA 2] S mutanse] 2
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A B7hE 96 SYE oD Mak oA QA R 2 22T A2l WO A0S S YZE FHO| A
3 AR REE /AT 7 A4 22 AR Aol g T SEAE T}
Fobr 7] 93] WEEY LA S o §3sith 7} Y AE
W9 A42A% S muans o] AFARAFE YA 27 AFADAF) 2L0E 5% A0 ML A
& FAAAA S A3} e BAS B4 B Aol RAHEE ERBEAS o) Late] FREE 34
of ¥)3H9 S w3 E e ahA) 9 7S Unooetedol
Il. S 7Em s RBMZ ¢l F3w7k BAH 02 frelabl 7 vhehgt
(p<0.05)(Tabled).
1. QZBE ERiO| MF4 £X 32370 & 787 %< Oxidized, RBMo ¥]3] Uncodted
&, SLATS] T35t A GERY frel ek Zfol & YERIT
AFAVA T P4 712 5H AFS FYVAELF (p00B)(TebleS)
of ol 5 108} 8] A o 2 wjFslo] Md S SH ST A
JEVES) R S TeihA Fe SHUS LD A 3 QIBATMT0| HME AZUE ERo| FANK
o]l Uncoated+*(658.0+102.0), RBM ++(878.0+170.0), SLA - si0|d AA
(946.0+42.0), Oxidized=+(992.0+40.0) © = Ye}} Uncoated<*
u} Oxidized# 0] BAHCE folstA B vehdth  JEVE W Y 24 JSVE BWe 44,
(p<0.05). 1} 7} AZHE 9 K- Ato| & st SA Uncodted ¢ JETE FH o= ol A= HolglA &
& AP S A = RBME(1978+452), Oxidized & &9 ejRon] Aito] gl JH2 2 Baslol U
(207.044-8.34), Uncoated-*(261.6+40.6), SLA++(3154+14.0) S t}. 20008} 7FA] = F W 9] kAol zpol7) flo] miTIy Y B
2 YeR RBMoll H]&l] SLAFEO A fro]3hAl =4 veld J AR A AA AntE HOoE FAEE AT Bk
A& & T A ATHp<005)(Tanle ). O & g ozl YT o] P2 e TG 1,3,5,7).
Table 3. Number of Viable Cells on Surface of Implants unit: CFU/ml
Groups N S mutang( x 10¢)* S mutang( x 10°)/(v/w9o)**
Uncoated 3 658.0+102.0¢ 261.6+40.6°
SLA 3 946.0+42.0° 3154+14.0¢
Oxidized 3 992.0+40.r 207.04+8.34
RBM 3 878.0+£170.0* 197.8+45.2
SAL HA L ETHAE 27 H
A YRR A BAIA LR -9 513 = (p<0.05)
®: Tukey HSD AFF- A A ol wh} £ o] 57 0.059 A & 249 A& & el BAA L& frofshA] B v d
Table 4. Data of Optical Density
Groups* N IEEED
Control 0 5 10 iS5 20
Uncoated? 3 0.05+0.00 0.094+0.01 0.12+0.02 0.13+0.01 0.14+0.01 0.15+0.01
SLA® 3 0.06+0.00 0.09+0.00 0.14+0.01 0.15+0.01 0.17+0.02 0.18+0.02
Oxidized® 3 0.06+0.00 0.10+0.01 0.15+0.02 0.16+0.02 0.18+0.02 0.19+0.01
RBMP 3 0.06+0.00 0.11+0.00 0.15+0.02 0.17+0.02 0.19+0.02 0.19+0.02
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Table 5. Data of Compensated Optical Density

YBEIE EOH0| mE IBATMTY B0 B A7

= o J= So

Groups* N Time(sec)
Contral 0 5 10 15 20
Uncoatet 3 0.02+0.00 0.03+0.00 0.05+0.01 0.05+0.01 0.05+0.01 0.06+0.01
SLA® 3 0.02+0.00 0.03+0.00 0.05+0.00 0.05+0.00 0.06-£0.01 0.06+0.01
Oxidized? 3 0.01+0.00 0.02+0.01 0.03+0.00 0.03+0.00 0.04+0.00 0.04+0.00
RBM® 3 0.01+0.00 0.02+0.00 0.03+0.00 0.04+0.00 0.04+0.00 0.04+0.00
%743 ODE YER M H @+ EFUAE F7) ¢
R EA B A A B A 02§95 3l (p<0.05)
*: Tukey HSD AL 7 A o] wha} f- 9] 2F 0.050) A 2 FA2l A9 7 Zholl BAAOZ Folaix] &5 on g

10,0000} o] el A R o] YA o] T RFL.
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7] Al 2819 th(Fg. 17, 19, 21, 23).
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of 2o e A A2 B £
£ 7 AT Oxidized- ¢ JEHE
23 UGS Holm Al Fo] §le AHE 2 HaE o
ASATHHG. 25).
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=5 r_EL ne
rE oot O

)

5001 o] 4] &= o Fen
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Fejo] Ho| 3 ATker Fro] i 91t Hel A Lokgel

9 P el E A% 2 5 A9l EHFg. 3)).

100008} o] ol A= 2 ¢ A5 o) 1ol 7] A 8 R EY
T3 YRR o) o2 P4E hehl 2 k(Fig 33,3)

RBM-¢) 9] Z@E %9 2| 7%, 30u] o 4] = Oxidized 3
PRI 2 7150 RS Bolnl Aol i JHE 2
350} 9ATHFg 37).

10060 S} 50084 o] ] 873e) 3 o] oRk AR ERPY

< Lheh 2(Fig 39, 41) 20000 -E1 = 145 2o] Hel gl A

5} e AL Lheh 2 A THFg 43, 45)

50,0006 ] 4 WS AT R FAL o] F2bsel s
QAEo] EHe] P Hu o] g FYS #BT 5 9
(Fig. 47).

oz oldd By e ATARA e YA
o 2702 4 B9 Uncoted? ) 5 e W ¢

E 21 dubell A A A geto] P4 Ao AEEH o
AAE DA A= B2 FHE oF 242 AA 8L A3
tHFg.2.4)

ARAT S F9 5 BEe S o Algd Faeol AE =
WS 9bA 5] QS AHe) 9 37 (Fig. 6) 10,0008 o] A o] 37l &0 A
© Smutansg 9] ks £918 31 Th(Fg. 10, 12).

SAT S HE 2 F, dSTE 2V ANl DA A
‘{W&“‘Ol 3“354 of AR U HAE EIL AA = &2

Zl‘?iﬂl 2t —‘:M—‘é— 1%}‘3%31% ) Al FAbEo] Al
HES s 92 JH A

10,0008 <} 50,0004 of
E A Hlﬂ o) Al Hoh= %*&%01 O B2 ¢S

ol Aol FAFE Yol AE Qe TV B AS #F

g 7 1A THHQ. 22, 24).

Oxidized* YEHE EH | 735, YEHE LH Aol 4
A A Ete] A E O QALY HAE QI A= B
el 2 o 124 =& AFA] 8t oA SATHFQ. 26, 28).

2,000u} o] A Al o] Q1 F-9lo| A 7] 7F 2 1 €] 9t
73 Fdol HEH A WH(Fg. 32) 100008 = St ahof A2
THEANE FAstoBA Agdolgd] o3 o7t Fobx
% 3 4= LA THFgG. 34).

50,0000 ©] 7-9- Mo & QAT o Ao 74k
T EASG oY A F] S WA F LR e 9l
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Uncoated Implant Group

SA 15.0kV 11.6mm x (M) 1.00mm 24A 15.0kV 12.3mm x30 SE(M) 1.00mm
Fig. 1. Normal (x30) Fig. 2. Dental Plaque (x30)

| 1 I
500um

Fig. 3. Normal (x100) Fig. 4. Dental Plaque (x100)

LI T T R B | -
SA 15.0kV 12.1mm x500 SE(M) 100um 24A 15.0kV 11.8mm %500 SE(M) 100um

Fig. 5. Normal (x500) Fig. 6. Dental Plaque (x500)
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SA 15.0kV 12.2mm x2.00k SE(M) 20.0um 24A 15.0kV 12.1mm x2.00k SE(M) 20.0um

Fig. 7. Normal (x2,000) Fig. 8. Dental Plaque (x2,000)

N

] 1 Coror
SA 15.0kV 12.2mm x10.0k SE(M 5.00um

y i . ST
SA 15.0kV 12.2mm x50.0k SE(M) 1.00um

Fig. 11. Normal (x50,000) Fig. 12. Dental Plaque (x50.000)
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SLA Implant Group

L A A (NN
5.0kV 12.6mm x30 SE(M) 1.00mm SE( 1.00mm

Fig. 13. Normal (x30) Fig. 14. Dental Plague (x30)

[ 1 N
SB 15.0kV 12.6mm x100 SE(M) > i G S 500um

[} [l I [
SB 156.0kV 12.6mm x500 SE(M 4 kV 12, 3 / 100um

Fig. 17. Normal (x500) Fig. 18. Dental Plaque (x500)
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eSO Tt 7

F % . 4 E
Core LI I I B I I I e I |
20.0um 5 Ok 0k S \ 20.0u

SB 15.0kV 11.7mm x50.0k SE(M)

Fig. 23. Normal (x50,000) Fig. 24. Dental Plague (x50,000)
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Oxidized Implant Group

11.7mm x100 SE(M)

240 15.0kV 11.5mm x500 SE(M)

Fig. 29. Normal (x500) Fig. 30. Dental Plague (x500)
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= o J= So

I I B I B B | LI R R A B
SO 15.0kV 11.6mm x2.00k SE(M) 20.0um 20.0um

Fig. 31. Normal (x2,000)

E | I O B B
SO 15.0kV 11.6mm x10.0k SE(M) .00u 240 15.0kV 11.5mm x10.0k SE(M 5.00um

Fig. 33. Normal (x10,000) Fig. 34. Dental Plaque (x10,000)

I N I B I B | [ R I R D R R R |

Coror '
S0 15.0kV 11.6mm x50.0k SE(M) 1.00um 240 15.0kV 11.5mm x50.0k SE(M 1.00um

Fig. 35. Normal (x50,000) Fig. 36. Dental Plague (x50,000)
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RBM Implant Group

—

ek
LI )

1
24R 15.0kV 11.5mm x30 & v) 1.00mm

Fig. 38. Dental Plaque (x30)

rrrrtereren
1.00mm

LI R S B |
15.0kV 11.6mm x100 SE(M E f | 500um

Fig. 39. Normal (x100) Fig. 40. Dental Plaque (x100)

Fig. 41. Normal (x500) Fig. 42. Dental Plaque (x500)
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0k

eSO Tt 7

)

o
(I

-
J B B I B
20.0um ] 20.0um

1 | % | 1
5.00um

- l'—:Wllll [ O A I B |
SR 15.0kV 11.5mm x50.0k SE(M) 1.00um [ 24R 15.0kV 11.4mm x500kSE(M) . 1.00um |
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