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o丬 ect加 e:

HaⅡnful bacteria can bc rcmOvcd frorll teeth by、vatcr、Vith a ccrtain pressure using a

`Waterpik Water Flosser, Its efflcicncy depends on the ampⅡ
tude of pulsc prcssurc

(Kelly,1985).The pressurc setting is Ⅱmited by the scns⒒ ivity ofthe or时 env△orlInent。

An kmovaton was made by凡 tⅡk Smart FlOss σctⅡ0by comuⅡ ng a dcntal n。 ss

、vith the pulse of water and air so that the cleaning efflcicnGy、 Ⅴould be signi丘 cantly

increased under the same pressure.  Thc ahm ofthis study、 vas to colllpare the effect

of plaque bioflhn removal on teeth using JetPik with that of′ 氵、厂atcrpik Water Flosscr

(Waterpk)in v付 o.

IⅡstruments:

1.  Watcrpik∶ Water Flosser WP-450,WatcrPik,1JSA

2. JctPik∶ smart Floss JP-100,NuclcatroniGs Electronic Tcchnology(Shanghai)

Co。 ,LTD,China

3,  StcrcO rtlicroscope∶ Sten1isV11,Zciss,Gcrmany

4.Data Analy“ s soRware ImageJ2X,Natonal Insututes of Hcdth,USA

5,Ultrason忆 scaler∶ BO⒖CAT Pro,Dentsply,UsA

ⅣΙaterials:

GC Plaque disclosing gel∶ GC,Japall

Brian Heart Infusion(BHI)medium∶ Baomanbio,China

84d“infeα ants∶ Bc刂 ing LongAn mcdGalteclmology developmcnt company,Chna

Phosph敲 e Buffcred sahne(PBs)∶ Shanghai biological tcchlology co。 ,LTD,China

ⅣIethods:

1,To prcparc a plaque culture for sccding teeth, saⅡ va was takcn from a voluntec⒈

Fresh BHI medium was sterilized,Thc saliva(15ml)and the BHI medium(15mD

werc rnixcd undcr ascptic cOnditions and incubated for24hrs at37 
°
C。

2. Sevcn completely extractcd molars from paticnts、 V⒒h periodontal diseases、 verc

soaked in5%84disinfcctants for24hrs to rcmovc endogcnous biofllm,Plaquc On

mOlars was访sualiscd with GC Plaquc dsclosing gcl Co。 oatthc gcl on mol盯 s for30

scconds and rinsc with tlac distillcd watα  for30sccOhds)Calculus,plaque and
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pigment on the rnolars、vcre remOved、Ⅴith ultrasonic scaler.Thcn,tceth、 vere pohshed

、vith slo、v turbinc and soakcd in 5o/0 84 disinfectants fOr24 h to removc rcsidcnt

baGteria.  Tcc伍 were rinsed with steri1izcd PBs prior to bactcrial sceding, so the

baseⅡne rnicrobialload of aⅡ  tccth used in the tests was thc san△ c。

3.Molars werc incubated with the plaquc culturc mcdum(sal卜a&BHI mc山um)for

4&vs at37° C,Frcsh BHI medurll was challgcd d缸 灯 (1∶ 1000).

4.Plaque on molars、 vas Visuahsed、vith GC Plaque disclosing ge1. One molar was

randomly se1cctcd as control and nalmcd group C. Tl△ rcc cOuplcs of molars wcrc

sclcct。 d accOrding to plaquc accumulation,Each pair of rnolars contains2tccth with

sin1ilar p1aque aGcumulation。 A black dot、 vas rnarked in the Fniddlc of the surfacc of

thc staincd dental cnalmcl,Tccth in thcsc3pairs、 vcrc numbcrcd as J1/W/1,J2/W2and

J3/W3。  Each molar in group J and group W、 vcrc photographed 、vith camcra and

observcd undσ a steKOsco∮c miGroscopc(1.6times, 2.5 times and5 timcs

magn血o舶 on)。

5.JctPik Slna吨 Floss was used accOrding to thc manufacturer’ s instruction for thc

standardjet tip.The unit was sct on11igh-p∞ ssure.EaGh molar in Group J was trcatcd

at a distancc of3 mⅡ 1【or5, 8, 11, 14and 17 sccOnds GumulatiVc thnc. Aftcr each

tknepoint, thc tccth `1vcrc phOtographed with camcra and obsc1r`、 'cd undcr a
Stereoscop忆 m⒗roscope(r。 6timcs,2,5times and5timcs mag血 丘catiOnl,

6.Watcrpik VVater Flosscr was used according to the manufaGturer’ s instruction for

the standard jet t△ .The u血t was set on h圯 h-pressurc,Each molarin Group W was

treatcd at a distance of31mln for5,8,11,14and17scconds。 ARer each timepoint,伍 c

tccth wcrc rcGOrded with cam∝a and obscrved und∝ StcrcOsco"C miCrosc° pc(1.6

timcs,2.5umes and5times magⅡ flcatollJ,

7.The rnolar in Group C`Ⅳ as trcatcd with high-prcssurc w狨 er and air for5,8,11,14

and 17seconds Gu1nula位 vc tirne to Π1i∏1ic routinc dental hygicnc cleaning regirnen.

^R9r each timcpont,thc tccth w∝

e rccOrdcd with a calncra and observcd1mdσ  a

stereoscOp忆 m忆roscope(1.6times,2.5times and5timcs).

EvaIuadon:

Imagcs ofthe Group C,J and W teeth、 Ⅴcrc taken using thc stereoscopic lnicroscope

6times magniⅡ Catioω at Cach timcpoint and analyzcd with ImageJ2X soRwarc.Thc

arCa(mmo of plaque bio丘 lm was measurcd at each umcpoillt,Plaque bio丘 lm

rcmoval cfflcienGy was rccordcd as the percent reduction ofthc stained area of plaque

bioⅡ lⅡ1postˉ treat1ncnt comparcd to preˉ trcat1nent fOr cach tooth。

Thc percentagc rcduction was calCulatcd as foⅡ o、vs∶
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(⒈area ofplaque bofllm after treatmcnt人 he aⅡ a ofplaque biofllm befo∞ tre狨ment)× 100

i ResuIts:

The rcsults arc show11in Tables1and2,

For Group C,thcrc was no substaIltial cffcct on thc stained arca ofplaquc biofllrn at5,

8,11or14secOnds(FigurC2);

For Group J the stained arca ofplaquc biofllrn gradua11y rcduccd at5,8,11,14and17

seconds(Figurcs3-5)。 ThC averagc reduction ranged from Ⅹ mm2at5seGOnds to y

Fnrn2at17scconds follo、 ving clcaning。

For group W,thc stained area of plaquc biofllrn gradua1ly rcduccd at5,8,11 and14

scconds σ圯urCs⒍8).Thc四eragc rcducton rangcd from x mm2at5seconds to y

Ⅱ11n2at14sccOnds follo、 ving cleaning。

D、cuss1on:

Thc ahn of this cxperiIment、 vas to compare the cleaning cfflciency of t、 vo electronic

tccth noss dcvices。   No rcduction in plaquc biof⒒ n1、vas observed、vhen tccth、vere

treated with high-presst【 rc枷atcr and ak(Table2),

For both nossers, reduction of bacteria increased cumulatively over tirne,  JetPik

achievcd a90o/O reduction aRcr17seconds of treatmcnt,wllercas Watcrpik achieved

only 36o/o reduction aRcr 14 seconds of trea仃nent。  At eaGh thncpoh1t, thc JetPik

srnart Floss was rcsulted in at lcast t、 vo-fold morc cfflCient plaque biofllrn r0duction

伍an thc Waterpik Water Flosscr(Table2and∏ gurc1).

Conclusion:

Thc data shO、 v that ovcr a trcatlncnt pcriod of up to14sccOnds On highˉ pressurc,thc

JetPik Srnart Floss was at least tv注 ce as effectivc at removing plaquc biofll1n from

human teeth as Waterpik′ 丙Iatcr Flosser.

References:

Ke11yA,Resteghini R,氓
`Ⅱ

iams B,Dolby AE.Prcssurcs rccorded during pcⅡ odontal

pocket iⅡ熄ation,JPcr氵 @仂刀rc,`1985May;5∝ 5)∶ 29⒎9.
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TabIe1 staiⅡed area of plaque bio】 lm before and after treatmeⅡ t for aII groups

aⅡalyzed、〃ith ImageJ2X sof“Ⅳare。

n,d=not deteInIined

Resu⒒ s in parentheses represent o/o reduction frOm prc-trcatment

Area ofplaque biofllm(mm2)

△me OeΦ 0 5 8 11 14 17

Group

C 2,886 2,954 2.931 2,929 2.973 n.d.

J1 2.214 1.420

o5.9%)

0.867

(60,8%)

0.613

(72,3%)

0.523

(76,4%)

0.184

(83.1%)

J2 1.762 1.414

(19.8%)

1.149

o4.8%)

0.703

60,1%)

0.350

(80.1%)

0.018

(99.0°/o)

’

,
I
J 2.659 1.128

(57,6%)

0.932

“4.9%)

0.872

(67.2%)

0.542

(79,6%)

0.312

(88.3%)

W1 1,642 1,422

(13,4%)

1.324

(19.4%)

1,154

@9.7%)

1,076

o4.5%)

n.d。

氓〕 1.727 1.525

(11.7%)

1.374

(20.4%)

1218

(29,5°/o)

1.043

r~s9.6%)

n。 d,

W3 l。484 1.265

(14.8%)

1.126

⑿4.1%)

1,017

(31,5%)

0.980

o4.0%)

n。 d。
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Table2: Reductiom of plaque biof1hn

Figure 1: summary of treatment effects
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Reduction in area of plaque bioⅡ h⒒ (°/o)

Time◇ ec, 5 8 14 17

Control 2̄,4 △ .6 3̄,0 n.d。

JetPik 37.8± 15,5 53,5± 13.3 66.5± 5,0 78,7± 1.6 90,1± 6.6

Waterpik 13.3± 1,3 21.3± 2.0 3⒍ 2± 0.9 36.0± 2,5 n.d。

Data represent rnean土 std deviation

Data represent mean土 s.d,
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Figure2:Treat■ mentimages for Group C
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Figure 3: Treatment images for J1

Figure 4: Treatment images for J2

Pagc8of10



Figure 5: TreatmeⅡt images for J3
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Figure 6: Treatment images for W1
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Figure 7: Treat■meⅡt images for W2

Figure 8: Treatment images for W3
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