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B AFEO HANE, SRE S B~ 72 (SPB : sonic—powered toothbrush
applying mechanical resonance) D184 3 & 4 (2% 3550 B 3 8 & DEG IR I /3T A
—ZPBEH T A28 Th T
BRBRAT 1T, VR IR e B JE R ORBE L 72 15 2 D18 Lt JE 28 i (B 6 4,
e 9 4, SRR 53.3 £ 12.4 5%) LLTZ. BRI IE, T —E U Ry MRS
(PPD : Probing Pocket Depth) 4 mm LA /NPl 30 & L7z, #RBRE 1X, SEERANC
SPB &l L, BN T-H# 77 (MB : manual toothbrush )& FH L7=. B
FHMIE, EBRON—2T A, 2%, BEIO4B®%IATo. (DT T7—0A40T >
A(POI : Plaque Index), (2)PPD, (3)7'm—t L 27D Hfl(BOP : Bleeding on
Probing ), (4) B AI##2 ik & (GCF : Gingival Crevicular Fluids), (5) ¥,
FBEON6) HJEIR IR AN (A.a © Aggregatibactor actinomyetemcomitans,

P.g :Porphyromonas gingivalis, P.i : Prevotella intermedia, 3% T. f: Tannerella
forsythensis) $0 & BEIRH) /3T A—42 LU THWE. $EEHIHTIZIE IBM SPSS Statistics
version 20 % IV 7z,

SPB @ 4 HIKFD POI 1%, MB &EHH L THEIZIR L (pX0.05), £7-, HRsE
B> FEEFEAEDS 3 mm LA EFS IO 3 mm ARG OMIFET, SPB D 4 3 RF DT i3 L [ D
POI 1%, MB &R CTHEIZIK FL72 (€0.05) . SPB @ 4 il GCF 1%, MB &Lt
LT EITE T L7Z (p€0.05) . HHEE 36 OV S 13 PR Al R AR DA #80E:, SPB 6.k
O MB O TRERFRIZIRD L7223, MIRED IR TIIAEAIT RO o7, d

RIS 7 T 0%, FrOEE MR S e L Gt D O 77— 7R EMR DI &S,



GCF ZH B TS/H722ED, 1@ EREEOTT—rar ba— W iZG AT
HAHZENITRIBINT-.

KOs LRI 7T, 1B E %, PCR £



Abstract: The purpose of this study was to evaluate the effects of the
sonic-powered toothbrush applying mechanical resonance (SPB) on patients
with chronic periodontitis by examining the clinical parameters of
periodontal disease.

The subjects were 15 chronic periodontal patients (6 male and 9 female,
average ages b53.3+12.4 years old) who visited the Department of
Periodontics, Meikai University Hospital. Thirty premolars, which had
more than 4 mm of Probing Pocket Depth (PPD) were examined. The
subjects used the SPB for the experiment side, and used the manual
toothbrush (MB) for the control sides. Clinical evaluation was carried out at
the initiation (baseline), 2 weeks, and 4 weeks after the use of SPB and MB.
As clinical parameters, (1)Plaque Index (P£I), P¢I and comparison can be
divided into two groups of less than 3 mm and 3 mm or more vertical
distance of interdental embrasure, (2)PPD, (3)Bleeding on Probing (BOP) ,
(4)Gingival Crevicular Fluid volume (GCF), (5) the total numbers of
microorganisms copies, and (6) the numbers of periodontal pathogenic
bacteria(A.a : Aggregatibactor actinomyetemcomitans, Pg:Porphyromonas
gingivalis, Pi: Prevotella intermedia, and T'f - Tannerella forsythensis)
were examined.

The statistical analysis was performed using the IBM SPSS Statistics



version 20.

P(I at 4 weeks-use SPB was significantly lower compared with that of MB
(p <0.05). Further the vertical distance of interdental embrasure both in
more and less than 3 mm groups and , P{I of the mesio-distal tooth surface
at 4 weeks-use of SPB were significantly lower compared with these of MB
(p <0.05).

GCF at 4 weeks of SPB was reduced significantly compared with the MB (p
<0.05). The total numbers of microorganisms and periodontpathic bacteria
(A.a+ Pi+ Pg+ T.f) were decreased with time in both groups, but there
were no significant difference between groups using SPB and MB.

Since SPB, removed plaque attached to the mesio-distal tooth surface and
significantly reduced the GCEF, it is suggested that PBS is useful for plaque
control of chronic periodontitis patients.

Key words: sonic-powered toothbrush applying mechanical resonance,

chronic periodontitis, polymerase chain reaction
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AL 23 AEFE OB R BRI VXD L, 80~84 st TD 8020 DIEM I, -
i 17 AR EEOFRERFD 21.1%0°5 38.3% I 2 7223, 4 mm DL EOWEAR 7 e f
THHLDODEIEIT 33.3%05 42.6% ML CTWD. ZOZ LT E RO miibic L
VN SRR IR 2 LB D S R DRI H DT LA TR LTS, B PE R JE 2% 1T

PEOBE DI SR IEDH D N PEAE BT H72D121%, KVEWIREH & m Ol
HEOT Ty U T PIMELENGD, TivE B E RIS ARBIC T 5 EITA S Tl
V.

AR, APEASATT 4V AP R OFIEIZREDOLHZENER SN TWS. El-Sol
5 %> Okuda B 1%, @E#sOFREEMENT 2 BHE D BES DML, BRI i E
TRIFAIE A RS2\ ELTRY, Yoneyama & 1%, RAMEIENTZ O FBHICIZ A K T
NERTHLHZLEREL TS, 4 HOEE RSB W THEE O N EREZ
TR BB ICHERE 327200 12IE, Miin& & IR T T 2EEEREL SR 5L 8012,
fEE TR AR 7T INEEND. I, BEIR T 708, —ikaY7e OISR
BLUTRSE K TDHI01270, 2071 Th, FEWT7U1%, FHET 7208
BT 73 LU C, EAFENEETHY, 77— DERER B ENEEN

T5 Y. &z, FIE 77 Sonicare % 4 M 352 &1L >THEIC Gingival
index 331 1" Bleeding on Probing (BOP; Ainamo & Bay)AME& FL7=1%4> ©, Sonicare

Elite L7 53 el UT-F22 Tl 2 BX N4 B O TH BT 5 — 7%



DL, 4 ERECIE GL & OFN IS MR TR HbIT VeV o7 A O RIE
ZUCEET ORI ESNTND.

AMFFE TR RS % 85~ 2 (SPB: sonic—powered toothbrush applying
mechanical resonance)DENT EX systema VibratoCare OFt{ERE (TA 4 tEHL,
HOR)(Fig 1, Fig 2A)1%, H2505 IR 5 2 FEOMLR S B L OEFE—RH
Z R CTUIHLZ DL R L T D BRRE 7 L& W CIL IR i i~ 7
DT TR EDRE B I-FALOMIE ¥ 1LkbE, TOTT—IBREHRIL, 7
T 100 gf T, 115(36,000 spm), K1 (17,800 spm), H13# (25,300 spm)DIIE
S, IRB IR LR VRN A O, ZHUTSRO B D3 (5 2 46
BIOMRECE 1 R T, SRICEDERDIREN DN 72 Z EDMEAL B %
DEBZBEIN TS, Fo, HRBE R 7 7108, RMROEED 62 g LI & TRIE
B/ NSWNEVIOREE AT 52800, EITH RIZRIEDH 5 K JE T BE ~DiE
HRHIRFSND. Lo, JIRBE ol 7 71, B LS THDORE 3 &<,
1 JE 97 FRAE Tkt 9 B B R 20 RSOt SR AR o EIN ORI A #E LS 5- 2 BB DO\
FOTRES L TIE R

FIT, AWML, BIESEE K ERE O 4 mm DL EO#ER Y N A T 5/NA
(CHHARERE Wt~ T & Y, B EIR OB 8T A= B IO E R V251 A
% FOMEw OZERETL, TR E W 77 DZ ORFIREA P Z LR
B g7 7 LA CA—/N—=FT— =N EL T HFHHE 77> (MB : manual

toothbrush)DENT EX systema 44M(T A4t E#4)(Fig 2B) & #4252 L2 L0 EE
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wEHETT A

1. BB

BRBRE VL, BV R B A I B R Bt o SR B R e L 7 A8 M o T ¢
B L AGEE6 4, 94, FIFHS 53.3112.4 LU, HBRE L, 26
22 A UINIZHUE SO IR 1372 <, BRI 36 KOV JE R FROTR IR I B A B U
AIREME DB R IR B ORRE IR U, BB 1, FEBRBISA 1~2 BRI
AED NEFRE SR LSOO E AR LA DR =) 72T

Wl 1%, Probing Pocket Depth (PPD)2% 4mm LA L8204 | AT LA T2
/NEA R 30 B &L, SEER E oD ORI D[R4 t 255 RS (272 D AT U b e =D R T A
LT
3. TIv T DM

FEBROBYUL, ERANCHZICEY, #5E OFIEBiz gL, rskigick)%
(ZIR DI R DLEL 2RV 73T 7=, RERAANTIE SPB, > AN I MB Z2 vz,
MB D7 T 7 J5 RN, SR W EL, EBREITIE, SRR R o AT
FEDHETT I DENEEART Y MAET LI, EENRIRENIT G 2720
DELT. 7Ty 703, 1R 3EATHIERLIZ. 7Ty 7 OFIAL, FERflE
SPB T3 RM7 Ty 7 Lict, xtllZ MB T3 0M7 7y 7448912,

ECOWIRE T T 7 DBRIZH BRI Z Wiz, SRR TS, 77y



ST ORI BRI 2L LT ARFIE T, BB D &S Ee
#l, Check-Up standard (FAA s B4 % AV, EBRBIFEFIXZOMOTERHE
BLOWEAI O HEEE L.
4. BRIRRIZATEH
1) Plaque Index (P0I; Silness & Loe) ' 1L LA F D H{ETHEEFT ST

ORI, EH/, s LU LO 4 HHE

@ E M (CL T BL)FIs ZONTE Ol (BT MD)

@M TS 22 B oD T B A BB (BEAE i D= 27 M B I sk £ T O ERE 78 3

mm LA & 3 mm AR D 2 BRIy T72BE D MD(Fig 3).

2) Probing Pocket Depth (PPD)I&, Williams ~r1—= (Hu-Friedy, Chicago, IL, USA)
ZHWT, 6 RIETR2ELIToT.
3) Bleeding on Probing (BOP; Ainamo & Bay) "%, PPD L[RIEED 6 S TR A LT
Aoy il
4) M P12 T E(GCF : Gingival Crevicular Fluids volume) DEREUZIE, ~—/S—
AN T AE W H AT, BANCAR) — 0 = — Y o D TRt 0D JE FR A iR AL
0—/LUy 7 TR LTz, WAk L7 T — 7% A RICER £ L7=1%, Periopaper
(Olaflow, Smithtown, NY, USA)% ok R #%IZ 30 FPRETFFEL, BRI 7= 7 V%

Periotoron 8000 (Olaflow)Z FHWNCHITEL 7=, HITETL 3 FHTVY, Z DO FEEE
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M B IR A DR AR OB, B ALO M A% 7T — 7 &R L7 Bk C Al &
PNZBRELTE, RV—0=— U DT, m— LUy 7 TR L=, %5k o
N7 NDFREENC A== R A U NP ar ) T T — R NRA V30, Var
Ve UReTaryy, FOR)OSIENENET DI AL, 10 MRIFHELZ. $RE
LIz_—R—=RAV N, 7TAFF 2—7(T-2870-4, £ —T LS, HADICANT-.
ZOWEEE 2 DKL, Fa—T DOEEZNTTOVATEELZE, RIKHARIAY

(AN TR IRIRAFE LT, BRI, o) P i R A (2 — - b b, 0%

HWTEL T OIE H OMIE R A Z1T 8- 7C.

“\

1)

il

%

H%

2) e JE R U B A WM B SR KOV SRR AR 1, Lyons B Y05 EE W,
LI O 4 Bz R~z
(D Aggregatibactor actinomycetemcomitans (A.a )
©@ Porphyromonas gingivalis (P.g)
@ Prevotella intermedia (P.i)
@ Tannerella forsythensis (T.f)

U7 WA ALPCRIETHWZHIE D 16sRNA B{s D77 A~ —% Table 1 |27,
A B 25 dS OV P IR AN R 2 T, BL & 2w, 35K UYBL & 4w [l OUGEREENT
ETRE LT,

6. EERAT Y 2—)L:

PBRATIT, FEBRBALGHT 1~2 WOMIZ, FEROBL, #iRE L L THISEICSN
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THMENDOFE O, kR A OFRZE, IR T, S AEOFRE,
BLORENBEEOREZAT T, W OMRIK T A—=Z DS EDO~DI LU

FAARATIE, ZERBAMAFF(BL: Base Line), 2 FFQ2w), BX O 4 HEF(4w) (21T7-o7-.

POICE & 1f), POIGIT i oAl ), POICHE I 28 PR o> T B AU BEEE = 3 mm), POI(HE
W22 B oo TR ELA R < 3 mm), 33L0Y, BOP ORRKFAYR L OBER O Ll 121,
x P RENCE D302 VY, PPD, GCF, Al s L O, 8 I U A S o BER o
LE#EI 21X, Wilcoxon signed rank test Z V2. A& Z22OHEIX p<0.05 21> THT
-7z

8. MNHEDRFEIL I ONETEDET~D %)

AWFFEOEBRFTENT, MR P E B RO AICIVAR KR

A1) EET-.
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AWFFETI, IR ICHERL L - RS 12857, 2 TOYBRE A 4 JH i 0> FEBR A
rVa—NERKT Uie, Eio, ERIIE IS 7N ko852 & O RIEIL
DO TC.

ATV FHETE B TH D POl , BOP, GCF, PPD, 35X Ui%E PPD @ BL
PO LLIE T, SPB #ERB XU MB FED[ICA E 1727 > 72 (Table 2).

4 W% A7 POL OFRBEROZALIE, MB BECIL, BL & 4w OICHE B AN H -T2
DIZxLT, SPB BT, BL & 2w, 2w & 4w, BLOBL & 4w OICAE B ZERHD
AL, BRRFRAR T 32 m N LR oTe. 7Ty U ZIED T, 4w 1280
T, SPB 1%, MB #EIT6 L THEZR POl DK T3 bz (Fig 4).

WA, JEE R ST O A3 C, PO ORI AL D el a1 T 7=, JEEHI O
POI 1%, MB BB LN SPB BEZW 91, BL & 2w BEOYBL & 4w I CHEIZIK T
L2, 7T o 7 IEO IR TIX, SPB #tE MB BEEDRICAH B 2L DI
7-(Fig 5).

AT DD PO DFRFREIZEIZ, MB BETIE, BL & 4w BIZHEEZNHoT=D]
%FLC, SPB BETIL, BL & 2w, 2w & 4w, BEOBL & 4w MICH B EZDHADIL, FREE
AR T DN E0 -T2, 7T ZEO T, 2w BLO 4w ([28B0
T, SPB #£1%, MB #EICx L T ERIK T3 AH72(Fig 6).

RIZ, s 2R O T E A BEEEZ 3 mm DL, 38X 3 mm RO B 50T
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T, T DEO POl A LI L 72, 15 4 OHERE DO, MRS 22 B oo T B R
23 3 mm LA EIE 8 4, 3 mm At 74 THoT.

T S TP 22 BR oD T [ A BERBEDS 3 mm B OBt D35 L [T D POI O L
W CIE, MB BETIE, AEENALNIRD>T=DIZX LT, SPBEETIE, BL & 2w, B
KO BL & Aw OICH BZEN AL, #ERFIIAR T DM L0807 7Ty
TUTIEDHEETIX, 4w 1238V T, SPB #EiX, MB BEICK L TH ERIR T AALN
7-(Fig 7).

B T B 22 Bt oD TR T A RS 3 mm A5 0D B Bl D AT 32 Lo T 0D PRI DR IRFIF b
O, MB BECIE, AR ZENALNLD>T=DIZx LT, SPBEETIE, BL & 2w, 3
JOBL & 4w ORICH B EN LI, BRFIIK TN L0 @7 7Ty
SUTED ST, 4w IZBWT, SPB #E1E, MB BEICX L TR ERIR T AL
7-(Fig 8).

RIZ PPD OFERFRYZAL D i Tl WSS A ERME TN oTe. 7

T T IED LT SPB #EL MB BEORIICA B AL ADIRD > T (Fig 9).

WIZ BOP OREFFZEAL o Hlig Cid, MB B TIE, BL & 2w LY BL & 4w DR
[CHBZENHLNIZDIZRILT, SPB BETIE, BL & 2w, 2w & 4w, 3L BL & 4w
DRNCHEBZENRONTZ. 7Ty TIEO IR B 2T ALN/e ) -7 (Fig
10).

RIZ, GCF ORERFHIZEALD LTI, MREEH IR T2 m Aoz, 77

o TIEOEETIT 4 BIRFO R IZ BT, SPB B, MB Bk L CTF B K
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TAHELNT=(Fig 11).
WAZ, KeAMEE 2ds KOV JE IR R B 2 D SO el i Lo L, mifEEbig,
FERFAAR T DM DA LIV, 7T o TIED i TIIA B 2T AL

Hx->7-(Table 3).

&

AN R D A0 D ELlE Tl WREES IS T Rl 2SRRI AR T 4 2 1A A3 d -

JE

~;

123, 770 o ZIEO I TIT TR B EITAbIRD -T2 (Fig 12).

A B DR RF Y UE R O LTI, MREEHIZ BL 225 2w K06 BL 735 4w D
F OUGESRINE T T Ty TIEO RETIE, SPB BElE MB BELD S BB
BWMEP RS RONTZD, AEEIHALNZLD-T=(Fig 13).

4 FEFA O B JE 3 SR R OB E D L T, ARl B AR & [RRR | IR R LA T
TOMADBLITZN, T Ty o ZIEO T, A B ZEIRADN) -7 (Fig
14).

A4 A O 7 JE] 973 S B DR ER D IR IR SR D LTI, MIHELHIZ BL S 2w
£0H BL 235 4w OFF DBCEERPNEWMERN BN, 7Ty o ZTIEDO T,
SPB BIE MB BELOG SR mVME ) SR D T2, BB Z X ALN2) > T=(Fig

15).
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1. HRRIEEET 2oV T

AWFFEIT, HARALE Wl 7T o O MM JE 7 R Lo D20 SRAT DU TREIR T
B LR PRI 2 ToTob DO ThHD. BEIW T 710E, 773 OIRIEE —ED
MEIZa hr—/LTELT2D, FHET 73 OXH 7RI 82 L T,
W Z Y CAIZ TRV T T — I DR ENTEDLEZS LN TS . BEET 7
X, ST, R BHRBE DT T TR IET AR THOLNLZEN
Sipot=iy O BIETI, T T T A HINTIAS RIS R L CWD. I
TIUNE, RO FRE T T2 L TTT7—7DRESCH RN R DU EITARES
NTEY B EEHET T ORTHERW =T EAL WS, T T3 LB SR
W77 DT T — I RERE U RB DO Y12 LbE 2 45 20 BT T
TUTIEBEDT T — IR ERIL, BEWRE T 720 32.6215.3% THo-DIZH LT
HWHET T 62.56112.6%C, HFWHT 7L DT T—IBREROITR, HEIZH
Mot Fie, Bk 7 7 &y 7 RIRERE B 7 7N LDEIR IR E 3 RO
LOYERE LK 268 £ IOV TR 7= Grender & P IZEAV AT T 4w/ L E 20—
TIL, 770 V% 2 ISR E T DE, Ay 7 MEEREE 7 7 D77 —7
BREVEFINE, BT 7R LT12~33% A RICEI -7, —J, Klukowska & 2
1%, 62 2y 7 RIEEREE 7 T, 65 LICHE T TR A, 4 BRI 12

W DT T —VBRERNREW A RIEB A LR LIZL A, WREEHIC IR L I
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L T4, BLO121ELT X TOHEE THEICYGEN RO, Iy 7 HlEEET 5

T 7 T2 DHHETIL, 4 IO Modified Gingival Index 2O HBIZIBNT
BT RBEET T2 DS BEIAR T LD, AT, 2 FEOHR 7 71X
[FARICA H ChoTobfbmmfhi Tna.

F7o, Fth T 7S DR R OBEAEEBIZ L7 Wiegand & P ORFZETIL, TH
W77y LR, BT T L, ST T 4 T, BR Oy 7R E
773 1 FIAO UK LTt Sk 2 BEFED LTI, 6 FRE T < CoOEH N~
TUNTFHE T 7 Ll UK i 1 2 BEFE T ZE AR S IT= 3, 6 FEEH DR
k77 OMITIIAEEIT -T2 LTS, 2 FEEOF R E T TUNIAZ A
—REI=0 2 FHONYREHNT, 77— IBREREZ LIS HLOM5E )T
1%, Sonicare Elite ORIHFIFE O e TIE, £ TORET 4 D2 2 Sy E0b A
BlCEWT T —IREFRER LU, £, 7I7VRNCHRDE 4 BTTOTT—IkrE
RO HHIZFUNT, Sonicare FlexCare (DI=7 773 Sonicare Elite A% >4 —R(Z
ML TEWT T —7BREDRE R LT, 20X, TRl 7 7Y OGRS A2~
ZLOHENHLN, BUE, i CIRFESNVTODHLE R Y 710, fi, 77
Ny ROIRBLOE DO FEICEL T — L7 K13, Bpsffia &7

MZEBFHE A EIRIZ B ST,

2. BEBROTIFANTDONT

HIRTF R g7 7 1N20E, WLODDIRFINF — N7 07 T LSV TVDED, A
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WFFETIE, IRAHEFE LN 2 IRE—F(200~250 H)IZHTZDARA L FAA
YTEH=RERWC. RAVRAA 7RI, i@ DR IRENTINZ TEHIAIIZ
JEE 7 [ OIRENC YN0 b D Z LA R E L D, BRI W= TRt 7313,
FERMEILE D A— /=T —/X—RFTHD DENT EX Systema 44M &L7-. FEBRIT
PPD 7% 4 mm LL E&HDERALAS 1 23T A do %/ N A KR g & U C, [RIBH0D A4 e
BB LT EAT Uy h e~ AT AL LU EBRAIOERICOWTIE, EBR
RN OFEMia fRi A L C Al RIS 272 5 8512 L7z, Howkins B (%, F
M7 7 DA, &2 TOWEEBITOIZNE, 5.1 SRLETH-72EL TS, 20
ZEMBARWIFETOT Ty 7L, 4 3 o+ o5k 6 s IR EL. Fiz,
BCOWIRENT T2 7 OB ERZ N Cerzs, ERWIM T, 77y
T ORI B A A TR0 L. AR TV B S A
Check-Up standard, 1%, 7>t F oL, YLE YR, FrEL 7 )a—L, BLUF
SURN—NREEELN, BEKDEE TR0, WEROGHTHRANCLDE
BIIRERIRE D THDHEEZ T, AFFE TR, LR F W7 7% 4 B O
MUTZBRIS, A OEEE I LR R BUED Lo REWEIIBIE S o 7.
Johnson &* N LB F Wt~ 73 % 60> H Bl L7202 ORI T, #L5IC

L IR 3 D WG D 28 I TR S R o 7o &L TS,

3. FI—IBREEHRIZONT

AAFZeDHE 5L, LIERE W 7 710, FHE 7 7o LU CPoLICBIL Tl >
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F—7BREER D @V MBI A LS RS DOV TS, 2B K04
BUICIK T L2 (<0.05) (Fig 6). Hope & "1 in vitro DEBRIZE ST, FikH 77
(Sonicare Plus)lE, EERAIZIERLT- AT T4V LD T3.7%%REL, DR,
EHHD 2.65 mm BENTENLETREIFELI-EL TS, ZLTC, ZORERIT, ikl
TIVORINCE DX ET = al R P RBIEOEAL Qe WEALIZ B LA TS
HLOEBLEL TS, —TF, FHHE 7 7 (Sensonic) TT 7w 7 LT#% O A%
T 1~3 mm OME#4E - BEMETCEIEEL 7= Willlams HOWISE D1tk de, Ry
FAMNDIE, AB A=, FRE, PEEORIOMEEIBIORE N B #HRD
TERBIEIN, BRI WERUBR O~y R RS> EE) 8~ 7 (Plague
Remover 3000)E[RIEEDHT AL THo72EL TA. BEIZIE, BEOEVKLY
IR EH M T DL LS ThHEGRETHRMERH LR, FI TIXZTORMEIET
V. Hope B O3B, K Clii7-SN ki Cirbi=7=01, IREAMRES
TRl REMERN DD 7N, FERRD B JE ARy MIRAE LT MR TR RE THY, MERK 77—
IR E DN —EETIX R, FvE T —al BRI DI ) 72 eid E T
28 kHz 75 100 kHz f2EEOIREE KA CHLRAET DT LSO TN Y, 20
JORBLGE D JE AR MNTHAEL, 77— DBREBITHEAINITHEHL TN E

DIBAEDEZARP THS.

4. BEBEERTOTF—I/BREERITONT

AHFZECO BL REORHE O POl ONEHMEIE, FEBHIT 1.35, XHR{AIT 1.32 T
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BHOT-DITH LT, BB D POl OFEIEIE, EERMIT 1.73, XHHET 1.70 TH-o
7=(Table 1). BL RO 7T —2 D35 1T RHEEICZ < AON DB AN -T2, POLIEiE
IRFAIZIRUD D3RR O BAVTZ S, SEBRAN &5 BRI oD Heige T, SRR, 428 1 oD bz
T 4 ERHCARBICSEL R U, ZHUC LT, BiEm Co g T, ERflo 2

HRB L4 BRI CH BedE a2~ LTz(p<0.05) (Fig 2). £/, WEsE 2RO EE
HIZREERED S 3 mm LA EISETN 3 mm AR 2 BRI 72 el Tl mifEEh IR

BREE DT T — IR ENROTT B FITENEDIRER N A BT

5. B AR DOIIE KT HIERIZOVT

WIZ, BOP DT, WiREEH 12 BOP ORRFFR N BAR SN2, miRER
(A BT e o7-(Fig 10). 2L, £ TOWBRE DN ASRETOT T 7R
MBHY, WNAIETDOT Ty TITHM LTIz bl, 2, *RBHCH W =T H iR
TIUNE, AT REOWRT T EHIERL T, 77— VBREDRPENEESNDE
ET— R —RE DV ThHoTELHOLDOEE 2 HND.

ABFFETIX, GCF & 4 I T, ERMICR AN L TR RIS L
(p<0.05) (Fig 11). GCF &I, MifEEHIZ BL 5 2 TIEIZ L. 2 D 4 8
T, FHET 72 TIEZENEDN-72(0.23 1 0—0.23 1 ODIZHRITL T, HHRRIE
W~ 73 Cl0.20 1 0-0.14  OIZ#ELT-. BOP O [Ligk(Fig 10) CrXitifERIC
BEEIIHLNIZN-T2Z85, GCF BORNE, 1.6MHz OB H R 77 % H

W RIS PORFFESRS, 260 Hz OB HE 7T % - O’ Beirne & * |2L->Th
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WMESITND. AWFETO GCF DU, P kRO 8 &2 b o LAY
N CORIEDEIE KT DHD THHEE Z LD, T 7 OBl
ICEDENEELTUL, 1E0ITh, Mk i, EA#EEEE O O E MR E BRI
XLUTC, HiH 7 7 (Sonicare) |2 L D% A 10 #0972, I 3 8], 4 M [EEH L7z
FER, DEBYE ICH B R ENALN-ZE WA L CD. Fo, ptEo
WLE B 61 4 IS LC, Bl 7V BEOTHE 7 7L ofili4s 54 7~
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Figure legends

Fig 1 Structure of the sonic—powered toothbrush applying mechanical
resonance(Prototype of DENT EX systema VibratoCare).

Fig 2 Appearance of the toothbrushes (A: Prototype of DENT EX systema
VibratoCare, B: DENT EX system 44M).

Fig 3 Classification by vertical distance of interdental embra

sure.

Upper line indicates the height of the gingival margin. Lower line indicates the height
of the contact between the test tooth and adjacent teeth. Vertical distance
interdental embrasure is the distance between the two lines. Experimental group were
divided into two groups of less than 3mm (3mm>)  or more and 3mm (= 3mm).

Fig 4 Changes in time course of POI
POl at 4 weeks of SPB was reduced significantly compared with the MB.
(p <0.05).
SPB: sonic—powered toothbrush applying mechanical resonance. MB: manual
toothbrush.

Fig 5 Changes in time course of PAI(Bucco-lingual)

There was no significant difference in comparison with the SPB and MB.
SPB: sonic—powered toothbrush applying mechanical resonance. MB: manual
toothbrush.

Fig 6 Changes in time course of P2I(Mesial—distal)

POl at 2 weeks and 4 weeks of SPB was reduced significantly compared with the MB (p
<0.05).

SPB: sonic—powered toothbrush applying mechanical resonance. MB: manual
toothbrush.

Fig 7 Changes in time course of P0I(Mesial—-distal) Vertical distance of interdental
embrasure=3 mm
POl at 4 weeks of SPB was reduced significantly compared with the MB.

(p €0.05)
SPB: sonic—powered toothbrush applying mechanical resonance. MB: manual
toothbrush. This group included 8 subjects.

Fig8 Changes in time course of P0I(Mesial—-distal) Vertical distance of interdental
embrasure<3 mm



POl at 4 weeks of SPB was reduced significantly compared with the MB.

(p €0.05)
SPB: sonic—powered toothbrush applying mechanical resonance. MB: manual
toothbrush. This group included 7 subjects.

Fig 9 Changes in time course of PPD

There was no significant difference in comparison with the SPB and MB.
SPB: sonic—powered toothbrush applying mechanical resonance. MB: manual
toothbrush.

Fig 10 Changes in time course of BOP

There was no significant difference in comparison with the SPB and MB
SPB: sonic—powered toothbrush applying mechanical resonance. MB: manual
toothbrush.

Fig 11 Changes in time course of GCF

GCF at 4 weeks of SPB was reduced significantly compared with the MB

(p €0.05)

SPB: sonic—powered toothbrush applying mechanical resonance. MB: manual
toothbrush.

Fig 12 Changes in time course of the total copy numbers of microorganisms
There was no significant difference in comparison with the SPB and MB

SPB: sonic—powered toothbrush applying mechanical resonance. MB: manual
toothbrush.

Fig 13: Improvement rate of the total copy numbers of microorganisms
There was no significant difference in comparison with the SPB and MB.
SPB: sonic—powered toothbrush applying mechanical resonance. MB: manual
toothbrush.

Fig 14: Changes in time course of the copy numbers of periodontpathic bacteria
(A.a+ Pi+ Pg+ T.f)

There was no significant difference in comparison with the SPB and MB.

SPB: sonic—powered toothbrush applying mechanical resonance. MB: manual
toothbrush.

Fig 15: Improvement rate of the copy numbers of periodontpathic bacteria (A.a +
Pi+ Pg+ T.f)

There was no significant difference in comparison with the SPB and MB.

SPB: sonic—powered toothbrush applying mechanical resonance. MB: manual
toothbrush.



Table 1 PCR primers used in this study

TagMan Probe
of PCR primer

Sequence (5'=>3’)

P.g-P CGTTGAAACTGCCGGGCTTGACTTC
P.g-F GCGCTCAACGTTCAGCCT

P.g-R CACGAATTCCGCCTGCC

P.i-P TGTGGACAACATCGGGTATTAGGCCG
P.i-F CGTATCCAATCTTTCCCTCCA

P.i-R CGATAGAATCTTTGGTCCACGT

A.a-P TGCGAGCGTTAATCGGAATAACTGGG
A.a-F ATAGCATGCCAACTTAAAGGTGTA
A.a-R GATTTCACACCTCACTTAAAGGTCC
T.f-P AGATGAAGTAGGCGGAATGCGTGTA
T.f-F TGAAAGTTTGTCGCTTAACGATAAAA
T.f-R TCGTGCTTCACTGTCAGTTATACCT

P.g : Porphyromonas gingivalis , P.i : Prevotella intermedia , A.a: Aggregatibactor
actinomycetemcomitans , T.f: Tannerella forsythensis, P: TagMan Probe

All probes were labeled at the 5’ end with FAM and at the 3’ end with TAMRA.

F : Forward PCR primer, R : Reverse PCR primer



Table 2 Clinical parameters on Baseline (average=*SD)

PeI P2l PPD
Pel (Bucco (Mesial BOP (%) GCF (u8) (Deepest-site) PPD (mm)

-lingual) -distal) (mm)
SPB  1.35+0.33  0.97=+0.40 1.73+0.42 60.00+25.04 0.46=+0.25 4.60+0.63  3.42%+0.55
MB  1.32+0.41  0.93+0.59 1.70+0.37 61.11+24.12 0.44=+0.31 4.60+0.51  3.38%+0.51

SPB : sonic-powered toothbrush applying mechanical resonance

MB : manual toothbrush

P21 : Plague Index

BOP : Bleeding on Probing

GCF : amount of Gingival Crevicular Fluids (Not Significant)
PPD : Probing Pocket Depth



Table 3 Changes in time course of the bacterial examination (average)

™ PPB
(Log) (Log) A.a(Log) Pi(lLog) Pg(log)  Tf(Log)
BL 5.49 4.29 2.01 2.28 4.14 3.76
SPB 2w 5.24 4.02 1.00 2.29 3.78 3.52
4w 5.23 3.99 1.00 2.37 3.71 3.54
BL 5.17 4.14 1.03 3.17 3.79 3.72
MB 2w 5.13 3.69 1.00 2.27 3.38 3.38
4w 4.94 3.84 1.05 2.08 3.55 3.40

. . Not Significant
TM: the total copy numbers of microorganisms ( 9 )

PPB: the copy numbers of periodontpathic bacteria(A.actinomyetemcomitans,
P.gingivalis, P.intermedia, and T.forsythensis)
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