BEREEEBEE F13% 250(19%. 12)

The Journal of Korean Society for Health Education, Vol. 13, No. 2(1996)

n AL WA = e v A = v)X] s 4%

o &%+ 0] 4. St o] A AL ] g
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I. 4348 9 49y
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AL T ofF7A Hollw &) 3
i, Aote] Yeju AL 17 v F FH e F
23 g9qlo|g}, Fol9] Mo] ojugt Ro| o} &}
¥+ Aoyt dt w9 AAs Aoy gt
Hog 3k o}’ 7t vle JEelgE Hv
B Agto] Foiic, olEF vy JEL o] &
vl olwA 7} AEsEE Alsla 9lon 3
ol dFeiAE 53 FLrt Esivte doA
& 12 27E Fot¥ 4 Ack(Lobene, 1968).

oLt AHolg v WHL Hotg I}
A sAY Aot Ede] A7lE HAA AR @

Hol g MAE AA}A FFHA Aot
Ao YA Aot ATE = ndAE o
B 54 FHE 5+ Uv ReE ¢
oJ2H o Aofu|MlAe] 3y vprAEoR
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$+ 7
=
g

Ao} Ejo] £ag HFAEL AAY + AU
oj, TlAE HIIAA Aoty ‘FIUA”
4 91& Z o] tHCovington 5, 1991).

Aol ‘3HYA’ wmE Tl gL Tl
of LgE &Aool ¥ AF = B(free
radical)e]l #|ote] ZAAZojvt §71EE WAAA
A veides o2 ¢8A o A4 el Eg
Edls EAE2A HA4st44 @ carbamide
peroxider} ©EO2 Ty @3 o] ALEn,
olefdt W& AL AAAR o8 FFIF A
w3 gl oH(Hunsakar -5, 1991).

g% ol A 7 Sl Al gEiA L Al
A, o Aboll A vliAe Fz d A
I A4S B AREY £ A Foista
A}, 2P = EFR T & o} w4
of A%k A3} A B} HE3 Aot

ololl AAEL vllA] N FHLEE 53}
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of iAol Y JRE FHAL YA &
3 g Yol B ARE FHG}A AW
T AohudA 9 dz2go A AAA, i
BrdaE Aot RAR AR Aol HEd
3 4 P22 v]AR R vAE 9L 3%
o tpad] A& Esi7)el R2sHE vloln,

I, Agxz 9w

1. dgnz '

£ Aot FA gt ARY LAH}
BANE 5F2E EHstY FHL AHLE AL
sgom Holu] WA 2E RMSS RMT, NWTE
A4 2T HAAAETQ ¢ At
B4 £+ HPOE AE3AHE 1). RMTE
Citroxian™ 2= £32°] €%l vy aF}E
Bhlle] FabstEe Zaso] glA g2 B4E
@§3stz2 9len MFP, dicalcium- phosphate
dihydrate, ¥%u=|4, #3441, sodium citratez} 5
ARt B3 WA E Ho|& Holo ALE-FE
RMSE 7]1& RMT] &4 ¢l 5% potassium nitrate
§ AH7letd Aot RIZAGE dEE gl )
o3 geh NWT 3 7kA AAZ 745l sie
o], 24t 9 methylparaben€ FAHE L2 3= A
A ) Al(pre-rinse), 6% FArg4L7t FAHEQL X

Table 1. Materials studied in this experiment

W A (bleaching gel), A=t &0l U AvA
(polishing cream)7} 27 o] e},

2. AlMuy

1) Al EH|E

oY Aol RE A FHE E 7 URTF
A7 83mme] Yol Z+ Foll s Fst= Ao} 771
& wdste o}ady dPez Tnj 39 A

M ABF FFo 4F YFA A 4mm

AE7} HEF XA vUrR £ En)
dglen], Hopr} Eoljel PR odn}r)(Metaserv
Grinder Polisher, Buehler, England)& o] &3}
600 7A d=tg F Microcloth(BuehleNE ©l &
3] 3 F dAulE A Y3

2) &F A xlon|ex| =z

AAA 2 AR AY Hotu] A9 F ol & 9
+3¢ APt dE2-E 9 2000 3As
£ dupl s Fogol Holsl Zuilg B
& 2T F 450g9 5§ 7hshe AEidlA A
Yt dE2e FAE ZEY A 777 ¢
& Ao 237 A433% A% FL 4
5003] 3ld€ AP F A4 9 oAPEE &
Aatgch AL L AAA 2 AXAY Holn]
BA 10gm3 A-FEHY 10gmE EFste] Q<o
€8 A3t

Code Brand name Batch Number Manufacturer

ETQ Etiquette tooth paste X116 A L.G. Chemical, Korea
RMS Rembrandt sensitive 800074 Den-Mat Co., US.A.
RMT Remrandt 108680 Den-Mat Co., US.A.
NWT Natural White tooth whitener 3JABIABIA Natural White Inc., US.A.
HPO Hydrogen peroxide K01926000 E. Merck, Germany
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EZHA NWTY H$ol & AHgA7t 137 A
£ Ao SR, AFEY Aol o Yo
2 87 Aud drEgied, 9A 29 A3
Al(conditionen& 1027+ =X ¥ Aoz £
u) 7l (bleaching gel¥ 283 =253t} oo ot
A Aol F dutA2 &2y E 103] Al
& G QUi A sL4E AL}
7b 1397 AL Aoz Jlysta wHEAF3)

£, 6% FHAs 44 ol Hotg ARAZ 4
elol A 375C E 4% F¢ AN = H € A
43t

Al Foll FEHLE FHTE o]43ld &
23] AAL A2oA 1 AZF AT F A
4 9 AR EE FH8

3) MAtEY

A &H L A4 (Model TC-6FX,
Denshoku Co., Japan)& °] &3t A3, &
Agoll A A4 SAAGA £ XYZ filter 44 2]
CE £& C 3% o] &3, 3y 2 3
2 az2ZAdAd g HET4 0~45 Yol
2 AR A& 3mm oYtk AAEY o)A
o 71718 &A% f3te TR S F3EE
BAste] FHZAYE T F olofA EFE WA
(X=90.19, Y=92.16, Z=108.26)& 1= ol WztA]
A EE2YL (S 71719 dA2AY Y TE=Z
S F ARE AR RN A
R8s 5 3 249 FEAE FE Y
2 7z wg 2 34 FH38gich o1 AR g
X, Y, 29 A A=A (tristimulus value)s WA
ZAie Z2a9 ¢ Sl 430 A2 CE L
a* b* & T £ dAFdME YERE
et L 3& 248 CE L* 32 0014

10074418 go2 a7}l ¥¢48 2 ysEg

-l
o
)
o

A
A=
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vepdet,

4) 0Nz &3

Az A#g o)d 74 =7 (Microhardness
tester, Mitsuzawa Seiki Co., Japan)E o|&3te] u|
AL BAEE FHAS. AR EE SN
o # g€ 100002 23l A FxE F
e A& AL 3008 HFE shet e
e ¥, YR Y g 4000 2 3l &
sttt & AT 4 57 AE9 u&dt HY
o £37} Y& wd7tA] gHE 2, 24
¥ A & Tkl FolA 20% o4 ¥e

T FAT FAA AL

. AEAMY

1. OH3E 4%

Aotu A A AR v RE SHY 2
e & 29 Fo AEAAR YA Ao
H7s FEE FAEHLE A A5 23S
7 27 WEAE AR §A Hojst
RATHPN.05). FAHA 2| o|AFEE 27 A
o}7F AgEd, A% AF o2 Scheffe 7AYol
A oF HEsLE AP 2F NWT 23]
U AR =7 YA 4 AR oA @A o
Bt om(p<0.0D), 2 o] e AA FolE fo
T Aolzk AR THPX.05). AFA vAF =7} A
QF nlA 2ol GFE FEA Lotry] st
AP AR EE FAY 3¥Y 2AE AP
A3 AYd oA EE AYF vAA Rl 9
< 72 4T A2 Yegoh(p0.05).

o RA7 4R v A S v Y &
A3t7] sk, 2 AEA T v A £ o]



€ BN -3 E FAEga, nlARE
o H3lFAPA ZE-AYE A E), uAREY
(YA T Az Ao)/APH HE)X
10018 A&t 27 FFAAE ALY
S2e FARAYE, AEPYY L2+ Scheffe
APY & AE3ste vjasigic

TH APHFY vAFE FFAY Aol
VHN -77.2~205.2 & AH-&% ujeiAloj] wje} 3}
7t 2A Jepytch ETQ, RMS ¥ RMT ZolA &
=7 s F71eHd 2m(p<0.01), NWT +
dxE Fx7t f5HA 43 e (p0.0D,
HPO ZA A& fof7 2fe]7l ASict.

A A Ewsieke] 7 Aol NWT #ubo
U A 47 3§47 zolsl e AoE e
$oHp<0.01). Pl AZEH 38L& -27.4~63.9% ¥
1 el on Scheffe AW o2 7t F9 7
=Wz v g¢ v ag A3 NWTEY F=d3t
fo] 4 E 3 F T Aol7t YA Hp0.0D.

2. &lo} Yo wiat
Actul A 4§ % 447 WEL E

3% Zony HEr7hE Wxe] Wty X 49
Z,

Zr ANEE A A3 Yz g Bt A
A% A4 ETQ & A8 Ao+ 657 Hen
Ag 27 Y2 57 Felsl AR2U(p>0.0
D, 857 A Foll & B Egke] Fo5HA o}
R Hp<0.0D. RMSE AH8-8 7 ol & 457 A2
HAL 2/1YEG T Zolzh FHRL2Y(pX.
0D, 65 A o|Folt 27 Y=g A% A
o}7} ARAH(p0.01). 6577+ 857 Aloly WlE
9 Ae FAFAHLE FY3tA FSehpX0.01).
RMTE AH43 F-fole 25 A Folls 27
gz 2oz} R (P0.01), 4F, 65 4 8F A
g Folv 27 HEr FostA Fohoni(p
0.01), 4F A o] Fol= W= H3s} it
(©0.01). NWTE A-43 Z Lol & 25, 45, 65
9 8F HE3e Y5E 27 Yyrud f93A
ERRE.0D), 25 M ol Fol & Y=} o
£ Aoz Yehtc(p>0.01). HPOF AHET 3¢
A& 25, 4%, 65 ¥ 85 HEFY YE+= &)
BEuc foaA F5om(p<0.01), 4F Mg o

Table 2. Vickers hardness number of specimens before and after tooth whitener application

Vickers hardness number (VHN)

VHN change after experiment

Code Before tooth Whitener

After tooth whitener

Pre VHN-Post VHN

Pre VHN-Post VHN

application application Pre VHN
ETQ(1) 205.7 (54.6)* 3539 (30.2)% -58.2 (42.6) -22.4 (19.6)
RMS(2) 295.9 (33.3) 373.1 20.3)° ~77.2 37.1) -274 (14.6)
RMT(3) 3119 (52.4) 369.3 (41.8)2 -57.4 (56.6) -21.3 (24.8)
NWT(4) 3208 (7.1 1156 (20.6)%¢ 205.2 (27.2)° 63.9 ( 5.9°
HPO(5) 322.8 34.9) 3238 (30.5)° -1.1 (35.0) -1.0 (10.6)

*FEERR), 2 AYAR AYFY AR E Hol7t FAHLR {2 F(p<0.05)
b A2l A HelF vlAAE Holst FAHLE 3R §-&(pX0.05)
oA I3 FAHLE AT Zol7b A-F(p<0.05)
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Foll £ HE9 dist vehtbA ke (pX0.01).
AgAALE 39 AT HEH, 44
AR Fol7k dE A2 vepid £3 4
A A Ao g xrt FARAEF Fols} g
T Ao yEh dYPAA &P YEE T
HFo 2 stof FHFEHE AY3go 3%
AR A NTEE AYAADNE A o
=8 FFA Aol7t v A2 ey
43 AgzAolA A2 o] B Y E
jashd 271 g =& ETQ ¥4 HPO, NWT,
RMS 2 foaiA g3t 25 Ao U=
 uwlaskyd NWT$h HPOR M@ A9 H=
7} RMS % RMTZ A ¢ #9 BHErn §93}
A #5om(p<0.05), ETQE M@ +9 Y=+
RMS & RMTE A@ 79 HEroh {34
o] 3 £ 3). 45 A F YEE RMSE
A2 4 =7} RMT, NWT ¥ HPOZ A2
& 29 HErg FY3A 3o (p<0.05)
ETQZ A 29 HEoE Aolst AR

b5
RS

(s}
il

=4

05). 65 AelFo WEg 2d AHg 24 &
B E9 Aol PRATHPX0.05). 8F M ¥ Y=
+ ETQY & 27] 9d=o® 7331 ETQR
A #59 s g8 AAZ AP #9
HEuo F93A Ftoh(p<0.05).

7 AANEE AAH e F Y RolA M o]H
o Z/YEE W e TAY Yro W
E 49} o}, 27] 25 Fe¢9 3 =wWsHE Scheffe
Adyez MY 73 HPOR A 34y
g =837l RMS, RMT % ETQR Az 3$1
o o 5tA Hem(p0.05), NWTR Held 3¢
ol 5l=¥3lE RMS, RMT ¥ ETQR A&’ %%
v} oA Zohp0.05). 7] 45 FU¢Y o
E=¥3E HPO, NWT 9 RMTE AH2lg 7 %9
W EWslsl ETQ ¥ RMSZ &g 5 =Hsing
FAHA ZTHP<.05). 7] 6F ¢ B =Hst
+ HPOZ A3 #99 y=wisis ETQ ¥
RMTE Az F2o fostA 3120 (p<0.05),
NWTZ A3 9 ¥ =¥3sl ETQ ¥ RMTR2

Table 3. Values of enamel specimens after tooth whitener application

After 4 weeks

After 6 weeks

After 8 weeks

62.73 3.2 °
54.73 (5.98) °
70.03 (5.05) 2
69.21 857) °
69.58 (2.92) 2

66.93 (5.49) °
67.54 (5.00) ?
64.69 (3.88) °
71.98 9.10)°
69.27 (2.13)°

57.50 (1.34) 2
66.75 (5.22) °
67.97 (3.56) °
72.80 (8.76) °
70.68 (3.09)°

Code Initial value After 2 weeks
ETQ(1) 63.36 2.51)* 63.50 (1.19)°
RMS(2) 55.48 (5.62) 51.92 (3.56) °
RMT(3) 57.01 (3.41) 5447 35D °
NWT(4) 54.74 (5.41) 71.19 (7.91) 2
HPO!(5) 49.77 (1.39) 68.19 (3.18) 2

) 425143123 4.5/3/4/2.3/1/2/1.4
F74o)
45/3 1.5/2

5.4.3.5/2/3.1.2/4.1.5

NS

5.4.3.5.2.3/172.411/5

o H(EEBA)
NS : FAdHez Fzbo F97 Hol7l R-5(p>0.05)
Tt AAHE F7e Aolr} R(pX0.05)
T AR #3349 Aoz AE(p<0.05)
2. oto] xol njaste] EAMH R Fo Aojrt U-L(p<0.01)
Progre) Ee} wlase FARHeZ FoF Ho)s} §-Spd0.0D
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A T4 YEHFRG Fo A R oHp0.05). AAHFY GrolA AP o] 2/YE
8 &+ FU WEHSE ETQE A% 29 Hx 9 3e 20 HER Uy 3E TAY A
Hahrl & 471 AAL AT 29 J=ws HEe] WihEe X 59 Pot A U170 AUA
2o foleiA @aterm(p<0.01), HPOE H2d AzZe] B EREES HAFA Aolv YEH}F
9 =¥ RMS 9 RMTE A2 24 o 3 2L FFE Bolx ALE e,
=ggug oA F3eHpX).05).

Table 4. Value changes of enamel specimens after tooth whitener application
(The value after tooth whitener application—initial value)

Code After 2 week After 4 week After 6 week After 8 week
ETQ(1) 0.14 (1.89)* -0.63 (2.65)v 356 (4.38)°0 -5.87 (2.96)2
RMS(2) -3.55 (3.69)° -0.75 (4.62)v 12.06 3.52)2 11.28 (4.37)a
RMTI(3) -2.54 (4.85)b 13.02 (6.46)2 7.68 (4.58) 2 10.96 (4.97)2
NWT4) 16.45 (8.06)2 14.47 (7.9D2 17.24 (9.06) 2 18.07 (8.53)2
HPO(5) 18.42 (3.50)2 19,81 3.23)e 19.49 (2.60) 2 20.91 (3.49)2

Esisand 52.3.1.2/4/11/5.413/5  5/213/1.2/4/1/534.5  45/3/4.2.3.1.24/1/52  4.5/3.4.2.3/1/2/5/1/4

Yo HHEEHA)
NS : ZAHoz F3bol F23t ol7} §1-8(p>0.05)
L QAT FY Aozl §18(p>0.05)
T A F7 Abelzh QL8 (p<0.05) :
°. z27) Wxo nmde FAFHLR FoF Aolrt Y-&(p<0.05)
b. 27 gxo wade EA%HoT $og Holsl R-L(p>0.05)

Table 5. Value changes ratios of enamel specimens after tooth whitener application
( [ { The value after tooth whitener application—initial value } / intial value] x 100 )

Code After 2 week After 4 week After 6 week After 8 week
ETQ(1) 0.31 ( 2.99)* -0.97 ( 4.3 558 ( 6.79) -9.13 (43D
RMS(2) -5.95 ( 6.54) -1.11 ( 7.86) 22.26 ( 7.80) 20.19 ( 9.46)
RMT(3) -4.18 (797 23.27 (12.05) 13.74 ( 857) 19.59 ( 9.63)
NWT(4) 30.68 (16.23) 26.88 (15.48) 32.10 (17.92) 33.57 (16.83)
HPO(5) 37.10 ( 7.42) 39.89 ( 6.91) 39.26 ( 5.88) 42.11 ( 749

EXia 52.3.1.2/4/1/5.413/5  5/2/3/1.2/4/1/5.3.4.5 45/3/423.1.2.4/1/5.2  4.5/3.4.2.3/1/2/5/1/4

o JHEEER)
T A 2 Aol7h §-E(X0.05)
T AA™ 22 Al 28(p<0.05)
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V. &g 9 0ot

£ Aol i AnslE AXAY € A
9] Aoju| YA E oz TAY Hote YR
o WA 9 sl4RE ulAE 9%E IS
o}, olo} BF W§& Aote] At vy
24, Zol, AMARA, Aotol HE F¥F oY
a3}, s = viXE 9%, Aoty EnizA
2 Egxso vjAs 9% % Aok 7EEFH
o AYA =l vlAE Y, AokFEA R A
o ol BB Gt

1. X|ofe| MAHHS}

ol @& o T FEGE AT 2H
& 3y PFHoR 300g A=kl 3 =H(ones
2 1996). £ APl A& 450g9) 32 FE AH
o4 ARE st IEAE gt A
459 39 WAE 2} § 19} {FAR
x| o] ALt & 4 Ut

Qlzkel o} Eulo] A7l FAA HHEL 3
74 AER ER5E ¢ e 54, x4,
AL ZAEL HAE YAl o] El 93t
of QAN 234 FAEL FAZI ol
oste] A5l n, 724 ANEL £AHF F2}
gr e oryg AAAME AR v A
o] Aojo] Azicka etk ol F YA HAF
o] 4@ A ettt FA4EUd Lobene
(Lobene, 1968)2 4l A2} ml2 o} FAE A7
Az ARFAS Ao, AAA AEZe
A AAYEE FAALE Fo3 Ao} H
ok 35l

Ao} Tu7| A& ofA AR Yo a2 ¥
A A5 E EA AEo] F2 FAg 40
Ao 2 Ho} o] EHoA W& Aol =
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$71%¢ AN L 1 A3 7}
st 7189 4] Wstet
7] wjgol Eujztgo] YehutE AoE B
aey A e e BE f71E9 ihestes
Hepd e 4713 HdE RoE deEA
9lc}, Carbamide peroxider ¥3k7} Zho}A] #Hat
o] Lol HHo| dou WFAY fIEE B
7 sl= 2 (Haywood 5, 1996) F71H 22 & wid
Ao a2 g afiAdg op|% & Y€
RALE AR

Kranz 5-& & Agol A& RMT7} Aot #
A4 g AN AASLE JEF FHs e
(Kranz 5, 1991), RMT7} xlo} ZAE&& AL
AT g 24% A3 8§ F3 A4Y F Fdniy
o) tj&Fol ulsle] Pudol A& 37.1%, AHelA
E 30% #4sHd e G cHEmling 5, 1992).
A2 7H¢ o) (silica/alumina)7t F7Hd Al A
9} RMT7}F Aotol H2" AAEZL AAS}E
543 o)Ay dvtEd & vlad A3 A
Z7HEFolgst Azke AR A Bdst 45
Aok 3tglom(Kleber 5, 1996), RMTE 717
AHgste s ebdstn vlads Jepdctn 3
9 thSharma £, 1996; Sharma &, 1996). =% 1.
5% HArSHFAT2 Qe g7 FAYEo A A
51 oY ES ARAE o) &3l FHIUE
W FoF EFE 2Ad sckKleber 7,
1996). £ A@olA 6% HArstadao] AAF A
AAEE 243 27 8FF 71g 2 HAE B
gou slAG s 24 & ojRads &
T3 @ 4 oy Aot FxEF W oA
A717F Apgst o] npRy fA YEA4 ol
Z7189 Ao BTk Mehra 5& FH4ds



FAES F4G AXNAS} o i) S48
ot 35t cH(Mehra &, 1996).

2. 0| =4, xjo]

1988130114 1990 Apojoll H3El X ofnul 4
of #3 =8¢ 1A Ay FA844LE vl
AR Agste Ao dubyola carbamide
peroxidex A EDA ] AN 2712 AAE v
A v} FAsrdE 2~10% FE B2 A
459 FAHAA B4 nz Aol g,
carbamide peroxidet AtAJolA =g-3sin] H3)7}
S st 4e ojastg4 ROl 842
o s el A BG JAY 85} G
3 =H(Yarborough, 1991). 10% carbamide peroxide
7b ol s 3.35%9] ALl e B
Aol A&t NWToll & F4tsbedrl 6 % 28
o gl HE9d 9 Hejdye) Fas4s
F 5o ALse AGe o} Yoy u
WERE BR 6% AIH5FLESE BEO2 S
T AH E Aol& ARt

3. AR

gt eago Do) ARY A4 F o
e BEY 23 FAg54L A dE B
@ FArds 2ot A2 24, 29 F5
2 GFALY FEE Biod ¥ AAE 9
< vehA gtk sl kSeale 5, 1981). A
of ZWEH o2 ALdtr HAsteas D ol
Agd faol vAE g 2AY A, 4
W Eae €8 Siste Fasteded s
o34 At 3512 (Bowelset Thomp-
son, 1986), A7t AF2AL YN Fs5
T A ALERE A4E 5T S+ YE &
&F st Yo sy =HDavis 5, 1991). =
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& FgaLe A4l AFHEE 9E 2o
et A% % Fddn 8% cHBowlese
Ugwuneri, 1987).

Aotu| A e b o B = F 24 A
3 drH o2 ALLE & HAS RO A HAY s
A et T Ao FREA A Letd o
HolE 1 4 la It A5 FE
2 T AL AF2A £4¢ & 4 o, &
T A3AA T AFY 2L WAL £ g
2 AFFY udE F2E £ ddn syd
(Berry, 1990). 2 23} oju| A7} tAstA ¢
932 ¥ £ QAT $48 ¢Adsdn § 45
e ZEE FE3% Aolu]yAY Ay
of ¥ =& A%l Yo FAE ALY
HE A7Y 42 gle Aoz A4Sz g
t. 3% F4sh44, 10% carbamide peroxide &
o Hoju| A7} 27 W) dzAe vHE 4
€ 2AF A3 AYol B3 5o wrge 42
diglom FAWETY] AEE B sy
(Gage %, 1992).

6% 2Airstrarl G- Aolo| A WA
NGBl £ F 54 YEE 2AHY A5 F
BE54HEE fisigod, 253 A3RAL
dted 2ZH vay AR 2784 olsl ¢l
Rk A (Cherry 5, 1992). =% 35%
carbamide peroxide® -3 X olu|M A& WA
A A2 289 5a¥e FYT 247 39
Ao ¢SS ok, 3FEo] dAsA
Zasiglen Aol dolxnn g $e =4
HHE BT g en, 10~15% 9 carbamide
peroxided &3 "WAFE FUZY HF = 3
Eof A Hol7} o fARE FAREL
Bk ik (Cherry &, 1993). A&7 7434
oA carbamide peroxide® ¥4 Holm| A&



A8 wolE 4714 HEF Fo7 Yasan
AzEn, 438 3700l AA AL WY S
Hol 3% A7} LY AE BT, Hanks
5 FURGLY AZTH D 4obR EgE
F 24395, 2 23 IReLT SA0S
& 549 $4E 50% ARE $32 056mmol
L o9z, Agel A48 EE Aop R 39
AL E 4obRE TG, 1 A7 o
Wol 05mm AL Aobd e FHshe Aass
A9 Fe BaY F4E 50% AATHE $3
=2agictn shoichHanks 5, 1993). A%+ =
2 502 Aopde] xZSL EY Aobdol o
L A% AUREL} AFE BSOS 454
£ o1 4 g Aol olR gl Fuss
49 $E7 5 AckulAE AHAH gt

Ae AAA ge Aoz s A
A Aot Eulg e AflE A4RIH 5

€ e F A gk @ Aol

rir
rlo

A

-

4. x[otol st %

1) 0| &3}

o] Z3 A A3l A g FHse VE
o2 AAGE v 4ASYYCE AEE
Aaizo] HL4¥ 4 gos EAE s 4
o, Fgdo2 FHs vadte FHQ
Munsell ¢ CE AE %9 2342 348 4
AE Aol AMesgcel 23 ZcHOBrien &
1990).

CEE AE = =98] HFF* X B9 2fo]*/5

+7 X 559 Aoj* + 4 x 59 z}o]*
(& *: Munsell 2.2 7% $X)

o2 AE7} 1 oldeld §te
T 5 gon, B FAFA YN AEF 2
ol3to]m H]47]F(shade guide)imZ & g3t n

L]
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AFghct wHEAE Yot PHOE AAA
hAl AFE stanbA el RGBYAE o] &3l Al
2¢ o] A=l (Bentley?t Leonard,
1996) ®lad ZHdstn A=7} 7bed Hos
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< Abstract >

The Effect of Tooth Whitener on the Color and Microhardness of
Human Enamel in Vitro

Yong Keun Lee* - Heung Soo Lee** - Soo Nam Kim** - Seong Jae Lee* - Ki Suk Bang**
(*Department of Dental Materials, **Department of Preventive and Public Health Dentistry,
. College of Dentistry, Wonkwang University)

Human teeth vary widely in color. Practitioner and patients are concerned with preventing and correcting
discolored or dark teeth to achieve and maintain stain-free, white teeth. Tooth brushing cannot alter tooth color
but it can remove adhering films and stains. The esthetics of natural dentition can be improved by bleaching and
this process can be applied to intrinsically and extrinsically stained teeth. The need for a brighter, more attractive
smile has made rapid growth in the market for tooth whiteners. There is no doubt these products work as
whiteners, at least on mild to moderate stains, but the safety of these products are unclear.

In this experiment, the effect of tooth whitener application on the color and microhardness of extracted human
enamel was measured. RMS, RMT and NWT were used as tooth whiteners, and tooth paste(ETQ) and hydrogen
peroxide solution(HPO) were used as controts,

35 caries-free extracted human molars were embedded and polished with the exposed enamel diameter of 4
mm. The tooth whiteners and control agents were applied according to the manufacturers’ instructions or
clinically simulated procedures for eight weeks, and measurements were repeated every two weeks. Value(Z*)
difference was measured using Differential ColorimetertModel TC-6FX, Denshoku Co., Japan), and microhardness
was measured using microhardness tester(Mitsuzawa Seiki Co., Japan).

The results were as follows ;

1. After application of agents for eight weeks, the Vickers hardness increased significantly in the ETQ, RMS and
RMT application group(p<0.01), and that decreased significantly in NWT application group(p<0.01), but in HPO
application group there was no significant change. The change in microhardness was greatest in NWT
application group(p<0.01).

2. After application of tooth whiteners and controls for eight weeks, the value change of toothpaste application
group was significantly lower than those of other agents groups(p<0.01), and there was no significant difference
in value(L*) change among tooth whitener groups(p>0.0D).
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3. The application of tooth paste and paste type tooth whitener made gradual value change, but hydrogen
peroxide gel type tooth whitener and hydrogen peroxide solution made rapid value change during initial
application period.
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