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5. anunsaiuteyald UseiiuildAgunn mszdilouuds §3delis nielianson
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asinutoyald asvinlinmaideUszauanuaumaile

NSWUENYAFIUNTIVY

auyAgIun15Ide (Research hypothesis) Lun1sAaAziunavesn1sIdeliarmin g
l¥tayavnngudiieegns Wesedeludauseyns msmvue / WWeuauyiigiuniside msdeu

ndsandigIdeldAnwienarsmiisitesivaidedeuies mszaeinlwgidoiivamalunns

MUUAGLLAFIY

1. MANNISINUALATNATBUFNYAFIU

@9

1.1 fifoyanaiisafeIfudinys wagauduiusrasiauys 3nenasnuifedn
\NeIvas
1.2 Imsdunqueiegna (Samples, not populations, are used.)

1.3 {13d0in159¢lEI5M1s MInedeuaNsRg

2. NANNISWUANYAFIUNTIY

=l

2.1 MATpasfianyfgiunside WeTnguszasimaideidunswseuiieu viedl
anwazilunsiieudiou

2.2 fRsdonARBIiUINgUsEaeAveINITIvY

Yy

2.3 apendaafuteiiiansandiumly vie dnguf] snidesesiu

Y

;Y

2.4 friioyaatuayuneiios Wiauyigiudt “gandt / deondn” Tumansefu

Ty ihildeyaatuanuioy wseliivayaaiuayy Twmam I “UANEa

0] q
ﬁ’u ”»

2.5 lenidnlady Faau Wudemnuiaurildidlalansadu

ANSNUUARILUST lUIUIY

1. fuusau u3eRuUsBase (Independent variable) LﬂuﬁaLLﬂiﬁLﬁum&; (Cause)

a va

flAiAansasuaangmsaleing q fuussuduaaiiisedvuniu viedn

Y
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3z (Treatment) Wi wWUURNYViNe Basuwuuunumanyd Wusu fudsduaz
fnasafdUsnu Ardawsay Tduimuaaidudsniy fregradu n1sldainy
duduresansiugadniinadeninadydvlnveadoqadn duvsdu tHun s
daduiunnssfuresassuiegadn fautsa T naiqiviaveatoga
T

2. fauUsana (Dependent variable) WuiulsdadunadiAnanduusdu Huded

va o

HI3uAIMIIAANGANTINTY 9 A1IkUTIY FulUsiumvesdiiuysiu

nsfiguLazn1sszuAUsluniside

msszyfulsdmiumside dndunuidedddnaningussarnAduliliseudisy
flu 3o TdnwasIvumeuiu ssyanizdwdsndnw luidesdduwusiu wagduusny

U@ T UssasrtidnyuslunsiUSsuieuiu v5e WunuiTedaneass

9

IATEYNIFILUIAY wazimiUsny

AsRsuienudntanznlgauide

Hemdwiianig Definitions of specific terms) WuASRUMNYBIRWUS 930 MANT

[NV 7

Mmhanldluns3de Waeanudilanseiu seninadeuanuddeiugl

Y
[NV}
o Avaw [

fwiane msdududs niemfigidedouvseunluanuidensany

@ [

oy AnAdseududeny

1. nann1sveuteudnanienlgluniside

1.1 Lidaudaiundnngud wie dawfinaienly

1%
a =

ReTeuTued lngfnyanenans Uiy Lasnge]

va

1.2 avsludienudn ;3
13 stenunudndsiinsdn uay demiide
1.4 fanudaau Wilaliieg wasdenudilalanseiu

1.5 esluilenundeufiins Ewdsiadeesls naluesls)

2. msnvuadenudnianizinldlunisiae

Wesannlunisyiniseusazisod ﬁ%%’sawﬁﬁmawwmﬁiﬂumﬁ 38 Le99nANlEd

va '

AUNUIEARULATO iouvannuldnalenuming wserueAidadeanindilduen wie
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Waduwinla

YUAVDIFDR

1. @nnusseny (Descriptive statistics)

= aa o g aw ° Y v

Juadanldlunisasuninsiunimunveiniside lnednausludnvuzusseedeya
daunsiiaweteys 91vvsiausluzUwuun1e N9 a0 adAussenenldluniside loun
nsanwaldudngdiunans wu Anedy Asegu uag Aguden N15IAN1INTEANY Wi Wde

AMULTBRUULINTIU wazAURUTUTIY

2. @0f1994 (Inferential statistics)

n1933enin1sAnwidedunulssyinslagldnguaiadns (Sample) 1vn1sdy

[

feg1919nUsEns (Population) nauiiauladinw Weldnans3deiifnuainngudiegidlu

Ygynnaula nansfnwrtuaziieuindunis@neiulsessnsianuniie vienani1sanellu

ay

! v 1 4 =2 a ! < v a v ! a a
nauAlegzazioulisuseying Bendndun1s8198e (Infer) luenguuseuing alifiansds

lAuA t-test, ANOVA, Chi-square 1Jufu
wann1sAnszidaya wae n1sulana

1. AinswideyanuingusyasAveiniside

2. M3UaNe1U AN luIULUUYBINITIE WHUNEFUAIN ULaUHNG nT1dUnTS
nsmiusis a4 Tneialuuds deuthiauesuuuuvewnsn JUsUUTLEUe 95Uszneuse 3 du
Ao dauh (@uiliiuonis wugd vie nsm) daudemn (@uluansdoya wu awd Sevay
Aads Arndssuunnsgiu 1av) warduidunsuanaviossuienaveailon

3. mstimsrusudeyaangunisinyiianua tetiausluaistey/unugi/ngm
Wiy insaglalidesimnisnyununi/nsv varesulunisiiauedeyafeniuusinuaz
nAuN1IVAERY WavansawSeuiisudeyaluusiavnguld
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5. maulanadesosunetoyafithunauavinty TimsuansauRndudiui

Tanlarunsiseuinsiadfunldlunsiesendeyalunuidemieiuanssy Tu
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Y

(%

Usztaneing 9 Lazidenltata iinuzauiuanyuzuiIdeim

BUINNITINPUNA (N1TNAADY)

1%
v

finann1sdAey Aeil

1. gn#es (accurate/precise)

[y

2. 39Ny (concise)
3. ALEUAII (consistent)

4. dvulamnuuaz/vMiewmanisal (succession and sequence)

' 1 =l

NY1BIUTIBUNAaTIAAT U1 ARy TanTunuiany ag19tin1sIlATIzARs Ty

Y
[

TzEzsULINYeINTaley a1adatededeyanAnwsausuldvianua tandadungy Tnenis

aa

waueluzUvesA1afevenssiis uarAmwaifnnelIies 91aliduanrnuulsusu 01auddes

standard error (SE) @3Uquanfiannulsusiuvesanads %38 standard deviation (SD) &eus
ANULUTUTIUNTONNINTE8VRBYANTIVUTIN iedAaievesiayanaigegiy usenany
anvae Na19dwsvanalieglunisiaiediy F1e19azuansiiiuienuduiug sewing

Toyanfdnw Monthluldlunsileunmvsensiil wansmnuduiusiule laededidilalade

(simple) 4fiBanss (accurate) uazidurenaimn (distinct) vseiauauysaludiies (perfect) &
Fo fdusseremugundensuiinzay Jeasn egieunisns Jonsml ude suaw agld
ns w3 gUnn eeslsfin nslinmuazaseasaslinudeyaldisatu uwiarlilduny
nsUTIIETIBULaENTESUIETNalY SefiTeunsdosndunsosoandu naud Ustlon
viemsilsuusssrsindeyadina wasdinsdannanylinzan liidunsedurediden
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duvsznoumaaiivenianeifien saenuaninwindon Snvazvesiuaiouity Anuuandg
lnzyana viedadedu q Aflnansznudedeya Aazidunsirefendouusserodue
naud Ustlea deazdomeneuiulisude uasihlugmsfigavauyiignu welwléismsudly
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Yeymndanw Tunsimsigvinseda Aeosiansanlimugay
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A19819N15ATIZIINANTSIVe e ldan 6

nmswssuiiisuanuuandtsmelungudeya

nguil 1 nguAuAN (control)

Tunaukinvessinadfunly laud nsnsivaeudeyaininiswanuasuuindviels Ingluiil
1Hdenldadm Uszian One-Sample Kolmogorov-Smirnov Test falandlum1519n1s
a5 1zilagldlusunsunisiasIeinneai SPSS f1n19199 1 waneradenuudlavedia

T UNDURALNEINITNTOWFAIAIETINTINSINS(diamond bur)

ATNN 1 BARIKANITIATIYININSEANERIveItaa

mean1 mean2
N 10 10
Mean 55.1140 50.0680
Normal Parameters(a,b) Std. Deviation 3.92526 7 17304
Most Extreme Absolute .260 120
Differences Positive 260 120
Negative -.146 -.092
Kolmogorov-Smirnov Z .823 379
Asymp. Sig. (2-tailed) .508 .999

a = Test distribution is Normal.

b = Calculated from data.

Tfasangiaauldauuinsiued9ided1fey (Asym.Sig) veeAads 31NA15799 1 kan

A1 p-value NN 0.05 Y19d0INEN WARIITaYAINITLANLALLUUUNA (normal) Feiasan

Y

\@enldads Paired-Sample T Test Tun1siUssuLig UAMUEUNUSADULAEUAINTOAIBIAINTOA

waRIlum15199 2
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A13N9 2 wansnsilSeuiisudeyantafouazdrulsnvuunsgiuvesnnuudaiuiluneusas naanis

ASOLAIAILWINTDNINLINYS

Std. Error

Mean N Std. Deviation Mean
Pair1  mean1 55.1140 10 3.92526 1.24128
mean2 50.0680 10 7.17304 2.26831

Paired Samples Test

Paired Differences

95% Confidence
Interval of the

Std. Std. Error Difference Sig. (2-

Mean Deviation Mean Lower Upper t df tailed)

Pair  meant- | 504500 | 6.85065  2.16637 14534 | 9.94666 | 2.329 9 045
1 mean2

A1 p-value Wouni1 0.05 Asluiolssuiisuauudsianeunsefunainsenigmnsonan

N o

wuAIANNLlRafinuwenAsiueslived Aty NsEauAITesiuN 95 %
NGuN 2 WaNMUATEELWINTENINIMINTBIRsIINWURINUTISTEE 1 Naduns

NIATIVABUNNINTLANYFIVOIUBYAAILATH One-Sample Kolmogorov-Smirnov Test

One-Sample Kolmogorov-Smirnov Test

mean mean2
N 10 10
Mean 54.3940 28.9400
Normal Parameters(a,b) Std. Deviation 2 88578 3.65181
Most Extreme Absolute 170 202
Differences Positive 170 202
Negative -.158 -173
Kolmogorov-Smirnov Z .538 .637
Asymp. Sig. (2-tailed) .934 811

a Test distribution is Normal.
b Calculated from data.

A1 p-value 11n31 0.05 Astiuladdayaiin1skankaaLuuUnA (normal)

l9@d# Paired-Sample T Test Tun1siUssuiiisuauduius noulaznainsoneiaLyes
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Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair1  mean1 54.3940 10 2.88578 .91256
mean2 28.9400 10 3.65181 1.15480

Paired Samples Test

Paired Differences

95% Confidence
Interval of the

Std. Std. Error Difference Sig. (2-
Mean Deviation Mean Lower Upper t df tailed)
Pair mean1 -
25.05400 | 4.96358 1.56962 21.9032 | 9.00473 | 16.217 9 .000

1 mean2

A1 p-value Wona1 0.001 Fetpenin 0.05 AILULLDIUIIULTIBUTENINNNDUNTOAUNAINTDAY

AL NTZELING 1 mm. LAINUIIAIAIURIIRITANLLANAITUDE9TlTe

WRdUN 95 %

NAuTN 3 WaNMUATTEZWINTENINMINTDLRSIINWURINUATEEE 1.5 Tafung

o w

d1ney NIY

AUATINY

m’sﬁlaausﬁa%adﬂﬁmmﬁmLLﬁNLL‘UU‘Uﬂa‘Vﬁ@M e One-Sample Kolmogorov-Smirnov Test

One-Sample Kolmogorov-Smirnov Test

mean‘ mean2

N

Most Extreme
Differences

Normal Parameters(a,b)

Mean

Std. Deviation
Absolute
Positive
Negative

Kolmogorov-Smirnov Z
Asymp. Sig. (2-tailed)

10 10
53.1860 30.9460
4.42965 5.85055

.269 162
170 124
-.269 -.162
.850 512
465 .955

a Test distribution is Normal.
b Calculated from data.

NNA15aElAT p-value 191 0.05 Astiulidndeyaiiniswaniasuuuund (normal)
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l9@d# Paired-Sample T Test Tun1siUssuiiisuauduius noulaznaInsoneLaLyes

Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair1 mean1 53.1860 10 4.42965 1.40078
mean2 30.9460 10 5.85055 1.85011
Paired Differences
95% Confidence
Interval of the
Std. Std. Error Difference Sig. (2-
Mean Deviation Mean Lower Upper t df tailed)
Pair mean1 -
1 mean?2 22.24000 6.2783 1.98396 17.7597 | 26.72803 | 11.210 9 .000

NA519981711A7 p-value Upsna1 0.001 Felpanan 0.05 astuLiialSeuiisunsunsenu

NHINTOAIULALDINTLHLUN 1.5 mm. LAINUINAIANULIIRITAUBANAS LB 19T

AsEAUANILTRNUN 95 %

nguil 4 WIBNNUATTEZUNITERINIINSaLaasINNuRNuNsTe: 2 Naduns

AsIadeUteyadninIsHINkIUUUNAnI el

One-Sample Kolmogorov-Smirnov Test

mean1 mean2
N 10 10
Mean 53.8620 40.7240
Normal Parameters(a,b) Std. Deviation 359581 8.17056
Most Extreme Absolute 135 124
Differences Positive 101 124
Negative -.135 -.108
Kolmogorov-Smirnov Z 426 .391
Asymp. Sig. (2-tailed) .993 .998

a Test distribution is Normal.

b Calculated from data.

NNA1593ElAT p-value 191 0.05 Astiulidndeyainiswanuaswuuund (normal)

l9@d# Paired-Sample T Test Tun1silssuiiisuauduius nounaznainsoneLaLyes
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Std. Error

Mean N Std. Deviation Mean
Pair1  mean1 53.8620 10 3.59581 1.13709
mean2 40.7240 10 8.17056 2.58376

Paired Differences

95% Confidence
Interval of the

Std. Std. Error Difference Sig. (2-
Mean Deviation Mean Lower Upper t df tailed)
Pair mean1 -
1 mean?2 13.13800 | 6.80848 2.15303 8.26751 | 18.00849 | 6.102 9 .000

NA1519981911A7 p-value Upsna1 0.001 Fepanan 0.05 astuLiialSeulisunaunsenu

v o

WAINTOMLADSNSEEEUI 2 mm. udnuiaInuLlsidadauwnnansiueg1siied iy 9

SEAUAMUTBLUN 95 %

nssuLisuAULANA19sENINg) (Multiple comparison)
n3raaeuloyadlnIsuanwaswuuUnfvselisae n1sidenld Tests of Normality

Tests of Normality

Kolmogorov-Smirnov(a) Shapiro-Wilk
group Statistic df Sig. Statistic df Sig.
mean2 | 1.00 120 10 .200(*) .986 10 .989
2.00 .202 10 .200(*) 912 10 .296
3.00 162 10 .200(*) 927 10 423
4.00 124 10 .200(*) 975 10 .930

* This is a lower bound of the true significance.
a = Significance Correction

Wewnauidell [ nnusuiegsudagnautesndn 50 du faluldadia Shapiro-Wilk Tuns
ANIIWINLAAIUUNAVEITRYATLAI A1adfveIs 4 nqude A1 p-value U89S 4 nauTly

1IN 0.05 FauTeayaTlnITUINLIUUVUNR #59980U Homogeneity of Variances Lan<

M15199719819
Levene
Statistic df1 df2 Sig.
1727 3 36 179
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A1 p-value 1§ 0.179 Fayndn 0.05 A9tiUAT variances 5en3NNguNs 4 nquladeneiu 910073

NaaeUNUIINIUEBUlYNY 2 99 F9ldadd One-Way ANOVA TunisiUssuifisuaaiuuaneng

5¥1IN9ng1 ANOVA

mean2
Sum of
Squares df Mean Square F Sig.
Between Groups 2844.624 3 948.208 22.879 .000
Within Groups 1491.978 36 41.444
Total 4336.602 39

A1 p-value #l@tiaenin 0.001 Fatienin 0.05 Faty FafiA1AUUTIRIANAIITENINGUT

) 4 o = o - LA Y o
FELAUAIULYDUU 95 % "ﬂﬁ/ﬂﬂqﬁ/]ﬂa@ULW@V"TU’]Nﬂ@]@JBL@U’NV]Nﬁ?’]@JLLmﬂm’Nﬂu

Dependent Variable: mean2

Multiple Comparisons

LSD
95% Confidence Interval
Mean
Difference (I-
(1) noo (J) noo J) Std. Error Sig. Lower Bound Upper Bound
1.00 2.00 21.12800(%) 2.87902 .000 15.2891 26.9669
3.00 19.12200(*) 2.87902 .000 13.2831 24.9609
4.00 9.34400(*) 2.87902 .003 3.5051 15.1829
2.00 1.00 -21.12800(*) 2.87902 .000 -26.9669 -15.2891
3.00 -2.00600 2.87902 490 -7.8449 3.8329
4.00 -11.78400(*) 2.87902 .000 -17.6229 -5.9451
3.00 1.00 -19.12200(*) 2.87902 .000 -24.9609 -13.2831
2.00 2.00600 2.87902 490 -3.8329 7.8449
4.00 -9.77800(*) 2.87902 .002 -15.6169 -3.9391
4.00 1.00 -9.34400(*) 2.87902 .003 -15.1829 -3.5051
2.00 11.78400(*) 2.87902 .000 5.9451 17.6229
3.00 9.77800(*) 2.87902 .002 3.9391 15.6169

* The mean difference is significant at the .05 level.
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9INAI5 NULAIANLUTIRIUANATLNINNGUAD NGUNNTOMEIHINTDONNLINYIIU
naunseslelawessrey 1 mm. nauiinsesigInTenINnysiunguinsonlglalgesszes

¥ £Y U '

1.5 mm. Ngu#ingafieiinsonINnYsiunguiingasislawessses 2 mm. NseAuaNuley
95 % wonnUFidaArANuLTEINuANA1 UBNIENINNGY Ao nquiinsomslalyesve 1
mm. fUNFUANTOAILLALLRSIEEY 2 mm. NqUTINTasIBawesIzeE 1.5mm.Aunquiinsesie

AR IEEY 2 mm. NSEAUALLTBNUY 95 %

n15aAUsI8Nan1snaaad (Discussion)

PMANANNTITE WU MsnseifluniIsnsldinseninmes wiensiausadaenisld
Fansouuuiawes isvevang o futy hlddmuudineideiivanasetadifediday Tae
msnsesegiinsemnines ilvieauudsinanasiosiign Tuvazfinisnseseinseiaives
AL aRIanaINNi N1snsarelawesfiszezng 1 dadwns vhlvemiuwdaiailutes

a0 uanedt dnsaadelanaivdnuiiluwssneanluuiniian

angvinlirAuudalveInIsnsemsawessrey 1 Tadwns da1useiigaiagin
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Abstract
Objective: To determine the effect of bleaching on laser Doppler blood-flow (LDF) signals
recorded from dental pulp.
Materials and Methods: Observations were made on 11 human premolars extracted from
young patients during orthodontic treatment. The remaining pulp tissue was removed and
filled with saline. Blood flow signals were recorded from the buccal surface of the crown
with a laser Doppler flowmeter while diluted blood was pumped at 0, 3, 6, and 10 ml/hr
through a cannula inserted into the pulp cavity. Recordings were made from the enamel
surface before and after bleaching with 38% hydrogen peroxide according to the
manufacturer’'s instructions. Tooth-colored changes were determined at the cervical,
middle, and occlusal third of the buccal surface using the digital spectrophotometer VITA
Easyshade Advance.
Results: There were approximately linear relationships between blood flow rate and signal
both before and after bleaching. Furthermore, the mean slope of the regression line
between blood flow rate and signal increased significantly (p<0.001), while the shading
parameters of either AE or L obtained from cervical third were significantly higher after
bleaching (p<0.05, paired t-test). The significant correlation between percentage changes
after bleaching of the blood flow signal and the shading parameters of h value was 0.66
(p=<0.05).
Conclusions: When recording pulpal blood flow from a human tooth with a laser Doppler
flowmeter, a substantially better signal-to-noise ratio would be obtained after bleaching,
and this will affect the validity in the evaluation of bleaching effect on pulpal blood flow in
human.

Keywords: Pulpal blood flow, Laser doppler flowmeter, Bleaching, Tooth whitening
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Adhesive Residue Index (ARI) Chi-square
Group 5 4 3 2 1 test
Laser 10 (66.7%) - 2 (13.3%) - 3 (20%)
Gl conditioner 8 (53.3%) - 2 (13.3%) 2 (13.3%) 3 (20%) 1.151,
No treatment 10 (66.7%) - 4 (26.7%) - 1(6.7%) P>.05
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AregemanstayafuludiuvainianuIn

A151971 1 waasAANuLlsiakuuInnesvesiagguiuiisnyinozasanfifidiunauvasdainsuily

nau AauudaRaInnes(kgF/mm?)

Fuaui 0% 1% 2% 3%
1 14.50 14.60 14.00 12.70
2 16.10 13.10 15.80 13.10
3 14.50 13.40 12.90 13.30
4 14.90 15.40 13.80 13.30
5 17.10 14.80 13.40 12.30
6 15.90 12.80 13.60 12.80
7 18.60 13.60 14.20 13.30
8 16.70 13.60 14.20 13.10
9 14.30 12.40 11.40 12.80
10 14.80 13.00 12.60 12.80
11 14.80 14.00 12.60 14.10
12 16.10 13.20 13.30 15.30
13 15.00 13.10 13.20 12.70
14 14.20 13.10 13.60 13.50
15 13.90 13.50 12.80 13.40
16 13.40 12.60 14.00 9.40
17 15.30 13.20 11.40 15.70
18 14.20 13.50 12.80 13.40
19 13.80 13.40 14.20 13.60
20 15.20 14.10 13.50 13.20
21 14.30 14.70 13.00 12.80
22 14.80 14.90 13.70 12.30
23 13.30 13.80 13.30 12.40
24 14.40 14.10 13.90 14.10
25 13.00 12.30 14.20 12.70
26 12.20 13.00 13.80 12.90
27 12.80 11.80 14.00 13.60
28 13.10 11.60 14.00 14.20
29 14.20 14.80 14.00 13.40
30 14.20 13.10 13.20 13.10

Aade 14.7020 13.3180 13.5840 13.4200
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151991 1 waineAn Vicker’s hardness (HV) vasnaulndauwuuida (Sonicfill, Kerr, USA)

Fw/Fumis 1 2 3 4 5 Mean SD
1 96.5 109.9 105.8 96.7 96.2 101.02 6.40
2 109.7 93.1 118.3 100.9 98.2 104.04 9.99
3 102.9 115.3 100.6 90.7 106.5 103.2 8.95
4 115.2 114.9 111.6 92.8 97 106.3 10.61
5 87.1 108.2 105.3 110.7 102.5 102.76 9.28
Mean+SD | 103.46+8.55

A15197 2 waneAn Vicker’s hardness (HV) vasnaulndnifidiunauvasdaiasunludosas 0.5%

Fw/fumia 1 2 3 4 5 Mean SD
1 118.3 104.8 101.2 111.8 110.8 109.38 6.62
2 110.3 108.1 109.3 100.4 93 104.22 7.39
3 1258 135 134.3 122.7 130.6 129.68 5.34
4 103.6 108.5 100.3 95.2 99.3 101.38 4.98
5 100.7 121.8 107.9 100.8 107.9 107.82 8.59
Mean+SD | 110.50+11.90

A15197 3 waneAn Vicker’s hardness (HV) vasnaulndniilidiunauvasdaiasunludosas 1%

Fw/fumla 1 2 3 4 5 Mean SD
1 84.8 105.1 85.8 86.5 90.3 90.5 8.42
2 104.4 115.2 110.7 103.1 108.3 108.34 4.89
3 100.6 108.9 106.6 114.2 97.2 105.5 6.73
4 102.3 105.5 110.2 114.2 100.7 106.58 5.60
5 97.2 96.8 107.1 104.5 101.4 101.4 4.50
Mean£SD 102.46+8.64
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A15197 4 waneAn Vicker’s hardness (HV) vasnaulndniilidiunauvasdaiasunludosas 2%

Fw/fumla 1 2 3 4 5 Mean SD
1 114.1 96.2 85.3 99.7 90.5 97.16 10.95
2 108.8 100.5 95.8 105.9 119.8 106.16 9.12
3 100.1 109.4 115 117.8 113.3 111.12 6.87
4 102.9 109.2 90.4 108.4 109.5 104.08 8.11
5 98.7 89.5 97.8 114.6 91.4 98.4 9.89
Mean£SD 103.38+9.82
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Abstract

Obijectives: The aim of this study was to evaluate the addition of silver nanoparticles (AgN)

to a conventional glass-ionomer (GIC) on antibacterial properties.

Methods: The study groups were divided into 7 groups according to silver nanoparticles
incorporation into GIC (Fuji IX™ | GC corp, Japan): 1%, 2%, 3%, 4%, 5%, 6%, and
7%(w/w), respectively. Glass ionomer cement and silver nanoparticle powder were used
as control group. Three specimens of both control and study group were prepared as disc
shape (5 mm in diameter) and placed on the agar plates inoculated with Streptococcus
mutans (S mutan) at 37°C. The inhibiton zone of each group was evaluated by
measurement of the distance of the halo forming (outside the specimen) after 1day and 3
days. Data were analyzed using 1-way ANOVA with the LSD post hoc test (=.05) and a

pair T-test.

Results: All study groups showed the average inhibition zone ranged between 6.16 — 9.16
mm. The GIC specimen demonstrated no inhibition zone whereas the halo zone of AgN
specimen is about 11.6 mm. The inhibition zone of each experimental group was not
significant different (p>0.05, 1-way ANOVA multiple comparison test). There was no
significant difference on the antibacterial properties of control group and study group after

1 day and 3 days evaluation (p>0.05, pair t test).

Conclusion: The experimental GICs containing silver nanoparticles had an ability to inhibit
the growth of S mutan. The additional of 1% by weight silver nanoparticles incorporation

into glass ionomer cement could exhibit the antimicrobial property.
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Abstract

At present, Esthetic dentistry, specifically tooth whitening has an important role on dental
service. Causes of tooth discolouration are from either natural process especially when people are
getting older or extrinsic process. The treatment for collecting tooth discolouration in this review article
focuses on noninvasive treatment including dentist-administered bleaching with or without light activator
and dentist-supervised bleaching. Side effects from tooth whitening may cause tooth sensitivity,
irritation of oral soft tissue, changing surface of enamel dentin and dental restorations, and impact in
gene and carcinogen. As a consequence, after tooth discolouration treatment, the dentist should give

an instruction for teeth whitening maintenance to the patients.

Keyword: tooth whitening, esthetics, hydrogen peroxide
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Introduction

The incidence of tooth sensitivity for bleaching method range from 67-

78%". Tooth sensitivity during bleaching has been the highest reported
adverse reaction, it is transient with no long term effect.? In order to
reduce tooth sensitivity, the application of desensitizing agent was
suggested to be used before the beginning of bleaching procedure. It is
wondering whether the occlusion of dentinal tubules by reactive jon of
cy ornot .

desensitizing agent do affect the bleaching effi

Figure 2 : Showing the preparation hefore heginning of hleaching (a-h) tissue

protection (c-d) Application of TCP desensitizing agent (e-f) Starting bleaching under
= light activation as manufacturer’s recommendation.
Dental bleaching is a part of esthetic improvement

Objsaive

The significant shade changes (AL = 3.03-4.89, P < 0.03) was noticed in
both hemi-arches. However, the AE of both TCP and CCP-ACP

The aim of this clinical randomized controlled split-mouth study

was to evaluate the effect of pretreatment with desensitizing agent )
P ) pretreatment group was lower than the negative control one but not

- ™ , 2 = :
containing Tricalciumphosphate (TCP, Clinpro™" White Varnish 8 significantly different (P>0.05). The tooth sensitivity significantly reduced
with TCP) to sensitivity perception during bleaching procedure M on canine tooth with pretreatment of TCP (P < 0.03).

LR

and color change after bleaching.

deltaE © | W T B =
M nd Method e [ e
score ©
This split-mouth design was performed on canine tooth of 15 51
. . 4
patients, with pretreatment of TCP agent before bleaching in one
s
hemi-arch but not in the other. The application of distill water N
and CCP-ACP (toothmousse, GC Corp, Japan) was used as .
ol

negative and positive control agent on canine tooth of the other g
water CCP-ACP TCP

hemi-arch, respectively. Then all teeth were bleached with 30% Pretreatment

The application of TCP agent before bleaching did not affect the

Hydrogenperoxide (Me tool. Acteon (Thailand) Co., Ltd,

Thailand) for 3 applications of 15 min per each session under full
mode of blue light activation. Tooth sensitivity (TS) was

determined by VAS score during the Bleaching procedure. Taoth

color was immediately evaluated after completing the treatment

brightness of TCP applied group is lower than the one without

by spectrophotometer (Vita Easyshade® Advance 4.0, Vita, USA) TCP application.
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Effects of bleaching on laser doppler blood-flow
signals recorded from the underlying pulp cavity
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i’

INTRODUCTION

RESULTS

[ Tooth bleaching often generates some type of clinical symptoms, from
dentin hypersensitivity to reversible or irreversible inflammatory
processes. So, it is important to investigate the extent by which pulpal
tissue may be damaged by different bleaching systems. This will give
us a better recommendation in the selection of bleaching procedures,
less affecting the vitality of dental pulp.

Laser Doppler flow-meter (LDF) is widely used to assess pulpal blood
flow as an indication of the pulpal vitality in human teeth. However,
by using this instrument to record pulpal blood flow changes due to
the bleaching procedures, the signal-to-noise ratio is also changed
after bleaching, since the optical properties of the dentine have also
\been modified by the bleaching effect.

OBJECTIVE

To determine the effect of bleaching on laser Doppler blood-flow (LDF)
signals recorded from dental pulp.

METHODS

/Observations were made on 11 human premolars extracted from
young patients during orthodontic treatment. The study was
approved by the Human Experimentation Committee of the Faculty
of Dentistry of Srinakharinwirot University.

The remaining pulp tissue was removed and filled with saline. Blood
flow signals were recorded from the buccal surface of the crown with
a Periflux system 4001 two channel, laser Doppler flow meter
(Perimed AB, Jarfalla, Sweden) while diluted blood was pumped at 0,
3, 6, and 10 ml/hr through a nylon cannula (i.d. 0.51 mm, o.d. 0.75
mm) inserted into the pulp cavity (Fig 1). Recordings were made from
the enamel surface before and after bleaching with 38% hydrogen
peroxide according to the manufacturer’s instructions. Tooth-colored
changes were determined at the cervical, middle, and occlusal one
third of the buccal surface by using the digital spectrophotometer
VITA Easyshade Advance (Vita Zahnfabrik, Bad Sakingen, Germany).

Figure 1. Diagram of the experimental set-up of blood flow measurement
showing a tooth supported on a metal rod with a nylon cannula inserted into
its pulp cavity. Diluted blood was pumped through the cannula and recordings
of the flux of red cells made with a laser Doppler flow meter. The flow meter
probe was clamped in contact with the buccal surface of the tooth. The flow
meter output was recorded with a computer.

Statistical Analysis

The linear regression analysis were used to assess the relationship
between blood flow signal and blood flow rate. Either the
relationship between blood flow signal and blood flow rate, or tooth-
color differences obtained before and after bleaching were
determined using paired t-test. P values of less than 0.05 are
considered significant.

ACKNOWLEDGMENTS

/There were approximately linear relationships between blood flow
rate and signal both before and after bleaching. Furthermore, the
mean slope of the regression line between blood flow rate and signal
increased significantly (p<0.001), while the shading parameters of
either AE or L obtained from cervical third were significantly higher
after bleaching (p<0.05, paired t-test) (Fig. 2, 3).

The significant correlation between percentage changes after
bleaching of the blood flow signal and the shading parameters of L
value was -0.66 (p<0.05).
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Figure 2. Mean shade determination obtained before and after bleaching
(n=11). The error bar indicates 1 S.D. » Represent significant differences
(P<0.05).

8

Before Bleaching
16 After Bleaching

Mean Blood Flow Signal (PU)

s z s o s 0 2
Flow Rate (mi / h)
Figure 3. The mean slope of the regression line between blood flow rate and
signal increased significantly after bleaching (P<0.0001). The error bar
indicates 1 5.D.

DISCUSSION

These results show that the strength of the laser Doppler blood flow
signal that can be recorded from the pulp of a human tooth
increases markedly after bleaching. In our in vitro model used, the
flux of red cells through the pulp cavity was much larger than
through the pulpal circulation in vivo and the backscattered light
intensity was greater, and as a result both the flux signal and the
signal-to-noise ratio were much greater.

Also, our study suggested that bleaching procedures mostly affected
the cervical one third of the tooth surface, partly due to the less
remaining of enamel thickness.

CONCLUSION

When recording pulpal blood flow from a human tooth with a laser
Doppler flow meter, a substantially better signal-to-noise ratio would
be obtained after bleaching, and this will affect the validity in the
evaluation of bleaching effect on pulpal blood flow in human.
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