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A COMPARATIVE STUDY OF MICROHARDNESS OF DUAL-CURE
AND LIGHT-CURE PIT AND FISSURE SEALANT

Kwang-Soo Lee, D. D. S., M. S. D., Hyung-Doo Kim,
D. D. S., Ph. D, Sang-Hoon Lee D. D. S., Ph. D.

Department of Pediatric Dentistry, College of Dentistry, Seoul National University

Due to the various reason, sealing of pit & fissure might be imperfect. One of these
reason can be the fracture of sealant material because of the low hardness value of sealing
material. The purpose of this in vitro study was to evaluate the microhardness of two
different curing type pit and fissure sealants . Dual-cure and Light-cure.

The result from the present study can be summarized as follows :

1. All pit and fissure sealants that used in this study showed statistically significant
difference in their microhardness of upper and lower surface. (P<0.05)

2. Except of lower surface of teethmate, microhardness of 40-second curing sealant was
statistically higher than that of 20-second curing sealant. (P<0.05)

3. It comparison of sealants, microhardness of dual-cure sealant was statistically higher
than that of light-cure sealant.

Above results suggest that the use of dual-cure sealant and longer curing time are recom-
mended.

Key words . sealants, Dual-cure, Microhardness
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Fig 1. Vickers’ hardness number of sealants

Concise Teethmate Aeliteseal
Concise
Teethmate *
Aeliteseal NS *

NS=No Significant, * = Statistically Significant(p<0.05)

From Duncan’s multiple range test

908




Table 3. 20 STA] A7 vl v ZEe] B

Concise Teethmate Aeliteseal
Concise
Teethmate *
Aeliteseal * *
NS=No Significant, * = Statistically Significant(p<0.05)
From Duncan’s muiltiple range test
Table 4. 402 T&A] At W o7 = Ha
Concise Teethmate Aeliteseal
Concise
Teethmate *
Aeliteseal * %
NS=No Significant, * = Statistically Significant(p<0.05)
From Duncan’s multiple range test
Table 5. 40% F3A AAA 7] vlet njM|ZHxe] ¥l
Concise Teethmate Aeliteseal
Concise
Teethmate *
Aeliteseal * *

NS=No Significant, * = Statistically Significant(p<0.05)

From Duncan’s multiple range test

AAATL BFE AAA ) )she] T} vk
BEo fel@ el e nAREY A
% Uehigion, FEA HRAE &

9T BF Aol Bel Fch

oldols Hob¢-4 dtel § wgo A
AAA o) ALge] Tl J&fs_ Te = 9
AAL, AT B} AP 3o Ae =
Tedd ™E A5 xwxw Ao motzel
LA A upHo 2 A mEHE 4 gluiew

>,
&
L
J
rr;
F E
—{o
>
oM
flo
=i
o
of¥
fo

4% £, 39 G88
waEe Wen YT, nUY
$4%Ze) JHY WEE 93
FACIGY, Zotld wHRA
NES WE Y FEE

o
Y
By
X o
g " ¢

of\ £

N
He St 1 53 4l -

2
ol¥
1o,
oo rr Lo ol

o

)
rlo
[
'S
A
4
N

DA} 3
g

olsiie], ot A WY
e B, oA B
de xdE F A% ol
So], A% Pgos @

= Adse pue sld 2

%%3101 e 7‘“}7} o
ojE g s
371918 279 =8 o Z X 192
ATE AATL S 2FFo

LAFGT.

$40] gE

909

O o}_ by E}zz)




Adh= A obE A< (prophylactic odontomy)
25131, ol ¢t A 19291 Bodeckere
S8 GFE A AT 24 AR
gz ARR-EA XY,
19503 tol] FA4F, HAAH

ﬂ
go] Zote] Aok ¥

i ol

Aol F0e AHATE PEE 2AG ol T2
AdE AHFeE AAEA Yod
AL AoEFY 4SS
T30l A7IA Hdh o]FH
TFZACEAE HEd HHo XN&xow B
kg § glojokata, EAF =37 Aok
s, FAXRATY Aol lojokstz,
FLEFE AN ARLE F US AR e
AZE JtAoks™, FAHAAN gzt B
ook P, 1967'@ Cueto$} Buonocores
methyl 2-cyanoacrylate® FE-2E HFE o
AR R AMEERL®, T o]l polyure-
thanA| Eo] AHEE Ao FA &0 vj-¢- ol
Ho®, 1 ¥ 1970d Bowend 213l bisphe-
nol A-glycidyl methacrylate (bis-GMA)7t 7H
U593, 1971@ Buonocorets A A 2A
A9 e ofsted %3 Ebhisphenol A-glycidyl
methacrylate (bis-GMA)E AHME:-3}glen, o]
e Alge] AEFSo] 14T AAAE o)A
. 2MdlY AR ES FENS] 93
7VEEE oldlen, MUY HAMAE A
Ao o3 FHE RECITP?P. o] 1972d
Wilson# Kent®o] <] Glass ionomer ce-
mentZF g F R 31, 1974 McLean¥} Wilson
o] o]AL AR o] &7 Fof o] #gH
AT7F 2d3] R o] gtom, HZd Jidd
Resin-modified glass-ionomer cementE A4
AZA AHESEE A EEE Yot A L Ut
Glass-ionomer cementi= silicate cement”’} 7
AL BEAE FEE7] dEd 392280
QthE A-F polycarboxylate cement 7} X
ofel] HAAo] glon Xao Az5Agolg=
AHE TFT ASEA F944, BAIH
A5 AER st P £ 2 2ol

[e

910

gon oHd FHUE AAAE o83l
wdee 4ztgeing,
QAR $AdET BF ATENE

1965'd King5oll && wAEo] SHES A
s 40 APHA FeEoFE Bid
71z3}e 1972, 1973, 197639 Handelmans™
w3t 1980%3] Jensen® Handelman®©] Ak
A3 BE3) UeEhe 948 JIRE 1gH
29877t AAAZ =XHUS A9, \A
€9 F7F F s dagta Eastgon,
ol9}-& A 19753 JeronimusE®, 1978
W Going®*, 1979@ Mertz-Fairhursts*’,
283 FHZE 19939 Kramer$29 A74
AFe] ot FlxojFt.

AAAY FEAEN B ATEA 1993
Ripa® AMA7} XHol| R o] Je & +
2lawol] g, UAF FAEo] M4
AY 439 Fxrl 2 & A9 itk 9
A HEslhEe] Ripats AAAS Aoz A
TR, 1A HAA 7L 2H e A
AA ) ¥t =X & 39 2he AATF HuE
o S FEAS FAE FAIYD Bast
932, 1990d Romcke5* 7} 1991d Simonson
weo oAt HAAZE 108 FE 50% BE
Aol FAE o} AT BAFH O™, 1993
W Ripat 597t 34U AAAe] ZAx 2
Ao Ao} v]Setohal BalshTyy,

FR e 9% PFAEQ B HIt ol =
getol] o3t A L4 BT IdFE ¥
o Hed, 2 dgo2E 1978 Handel-
man$©°] tooth replica technique*, 1992d
Stach&©°] digital caliper®®, 712} 19913 Pin-
tadoS©] computer-guided profilometryE A}
getQom?, RaAE o ¥k AAE
B F9irh. 19929 TillissTS HAAN =X
3 Fof w3t Bx3lr Jokal Bt o,
19853 JensenS& WHEFHS B 3=
AT FTglo) B 4 AR} =E HF
AAHI, Algte] Ad F£F LMEHE 4
Z

Fa9Tn RuSEc, 2T, BAAY &
Ao BEAAG RN F2 Qolun IF
sletol ol Sl BastAT.



z,
i
o
f
2
=2
o
2
.12‘_'4
o

Hitt9} Feigal, 19943 A%5-2 A9 Ao
et} 2 Al bonding agent®] AMg-o] wpghz
soa st oy A E 0 2= sl g R gkt
50,51)

A U ze] g AFo] WA
rhgo] uAe PP B dTEe 1973¢
Miura5< XHAPIE AXR] g3 4245
AS A¥Ee 1/3 ARE A ¥vn Bus

ir
rle

H®, 1973 Taylors2 ANA Q] HFo|
FEFE Fe 8oz Ve Fy, T

ARE EA &, A B2 gEH
BATE @AAL, o1F E7U A&Eot
ZAE A dFURe] AR JHF &
FEFE AT BAsHH?. 1980 Will-
mans®, 1990 =% 1992'd Brocklehu-
rst$0] air-polishinge] E7We HI}EH
FALE A A=Y EFHow, FEFNRY
AMA o] HAFe] o7t Frhgtta Bk vf

ATt

FFAIN] dE AAAY X BE A
T2 19969 Franklin$o] 559 AMAES
o] &3] 20 E& 60 FHANE FUE&
73S AAA Q) Ao B B3t vl FEA
Zrol AFE FAVE TS JAAHA A
A miRo] HIErt FrEdal IR,
ojgtze Ae B APA 4029 TS
A nAZA R & Ao 2 JEve A}
A HAx #HF] Sl X 3t

i E-E] AMAE bis-GMAY F=7} e
TEGDMA(triethylene glycol dimethacrylate)
Zo| dEAE ¥ ot FEEFIY A
A A= camphorquinon® 22 diketone ] 420-
480nm o] HA AR quUAE F
Fegozx TAdstHo] FUAQ  organic
amine® 23S F olZlo] EHHA F 717t
FA o] vhgol AlRHY, st FHAF A
Ae 5% 7/HAA < benzoyl peroxidest ¥HE-
EZA 2 AHE-E & 37 HEE amine?] N)N-bis
(2-hydroxyethyD-p- toluidineo] <jsle} ZF3

911

oft
ofil
i
2
ob
3,

kg SRV S

g uhkg dEAE SFAE
Aa e 283, 7|AF HE2E AsAA
1}, Rueggerberg®} Craige Fourier Trans-
form Infrared(FTIR) spectroscopy S ©]-83}4
F53E HAe FE=Y vMAEzG He
AAAA T ASE BasHh. B AN
AFS-E AELITE SEALS 3533 31353k
olF9 FHAL VIAE AAAZEA FETHE
A9l Concisewt Teethmateo] H]3le] F9
& vt w2 vAAEE B AL ek
Foll 3l mlukg TEFA o oko] Fujgoz
2% Al B3t FE AR WA
BEEA AFstE FEEY Fx=e 19929
FTIR spectroscopyS ©]-&3te] HA|2] 3
TE #AT F59 dFees Awtd A2RE
BoF:doh, ¢, SN e nAE s
N o T 20| & BT O Hol
v 5 E (st FE Y3k 40x9 FIA
Zro] FHHAAH, Z+ HAAA A THA vt
gife vAEE Fo8 T Aolg B
ol oz Hol JAFoR L9449 T uiH
Aol A A7 ¢AF]) FEE A
23 resin tag’t ¥4Ho] A=A gk
AT77F ettt AlEdr),

V. & =
B AFdME s F3dY F 7R
HES BF AMESHE o]F5d AuET A

ok

)

He B & 9lE BAS AUn
v golrud ARE nAAREAI=
43t F5FE AAA 9 olFTHY A4
9

o & iz
N

9,

1

ook X,
o
i1t

>
op
1
b
i



2. teethmate ] B}EH-& A<
o] @E MABAENE #o
YER .

3. ZF A 7he) B QlojA, o]FEF e
AN BFF AAA ) vjste] EAT vpgt
oA §o98 WA 52 uAAze 2
°olF YER LT, SN wHME &
AT T Aol B F

4. o9 AF{A o155 AAGT A
A 9] ARg-o] FHHAR Y, FIALE 40
o]%F& Hojol & Aoz WTHTH

1k}
rek

tE

1) Silverstone, LM. : Fissure sealants. Ca-
ries Res., 8 . 2-26, 1974.

Backer, D.O. . The benefits of water fluo-
ridation., Caries Res. 8 ! 2-15, 1974.
Silverstone, LM. . The use of pit and fis-
sure sealants in dentistry . Present status
and future development. Pediatr. Dent.
4116, 1982.

Buonocore, M.G. ! Adhesion sealing of pit
and fissure for caries prevention with use
of ultra-violet light. J.AD.A. 80 : 324-328,
1970.

Going, R.E. . Four-year clinical evaluation
of pit and fissure sealant. J.AD.A. 95 .
972-981, 1977.

Charbeneau, G.T., Dennison, J.B. and
Ruge, G.: A filled pit and fissure sea-
lant : 18-months results. JAD.A. 95
299-306, 1977.

Gwinnett, A.J., Ripa, L.W.: Penetration
of pit and fissure sealants into conditio-
ned human enamel in vivo. Arch. Oral
Biol. 18 : 435-439, 1973.

AEE D AadETF  AAA (Nuva-Seal) o
g Y ETY FI AAF AT
i griobx] 485 #), 2(1) © 45-51. 1975.
O[T I AHETHAA Y EX & 27
ggro] X|o}-g-2l5 ol nX e o g

2)

3)

4)

5)

6)

7

8)

9)

912

w3 AP AF UL olx A8 A, 16
(D 116-127. 1989.

Felix, L. and Relaph, W. . A classification
and evaluation of composite resin system.
J. Prosthet. Dent. 50 : 480, 1983.
Birdsell, D.C., Bannon, ].J. and Webb, R.B.
: Harmful effect of near ultraviolet radi-
tion of sealant composite resin. J. Am.
Dent. Assoc. 84 - 311, 1979.

Marray, G.A. and Yates, J.L. . Ultraviolet
light and ultraviolet light-activated com-
posite resin. J. Prosthet. Dent. 46 © 167,
1981.

Newman, S.M. and Marray, G.A. . Visible
light and visible light-activated composite
resin. J. Prosthet. Dent. 50 : 31, 1983.
Brankenau, R.J. and Cavel, W.T. : Wave-
length and intensity of seven systems for
visible light-curing composite resins. J.
Am. Dent. Assoc. 106 : 471, 1983.
Donald, E.A. and Marcus, D.B. . Longitu-
dinal intensity variability of visible light
curing units. Quintessence Int. 17 : 819,
1986.

Horowtiz, H.S. . The potential of fluoride
and sealants to deal with problems of de-
cay. Pediatr. Dent. 4 . 286, 1982.

Ripa, LW. ! Occlusal sealing . Rationale
of the technique and historic review. J.
Am. Soc. Prev. Dent. 3 : 32, 1973.

18) Ripa, LW. : Occlusal sealants : An over-
view of clinical studies. J. Public Health.
Dent. 43 : 216, 1983.

Ripa, LW. . The current status of pit and
fissure sealants. A review. ]J. Can. Dent.
Assoc. 51 : 367, 1985.

Weintraub, J.A. © The effectiveness of pit
and fissure sealants. J. Public Health.
Dent. 49 : 317, 1989.

Brunell, J.A. and Carlos, J.P.: Changes
in prevalence of dental caries in U.S.
school children, 1961-1980. J. Dent. Rest.

10)

1D

12)

13)

14)

15)

16)

17)

19)

20)

21)



61 : 1346, 1982.
Bossert, W.A. . The relation between the
shape of the occlusal surfaces of molars
and the prevalence of decay. J. Dent. Res.
16 : 63, 1937.
Taylor, C.V. and Gwinnet, AJ. © A compa-
rative study of the penetration of sealants
into pits and fissures. J. Am. Dent. Assoc.
87 1 1181-1187, 1973
24) Hyatt, T.P.: Prophylactic
Dent. Cosmos. 65 . 234, 1923.
25) Bodecker, C.F.: The eradication of ena-
mel fissures. Dent. Items int. 51 859,
1929.
Buonocore, M.G. : Simple method of inc-
reasing the adhesion of acrylic filling ma-
terials to enamel surface. Int. J. Pediatr.
Dent. 2 © 156-162, 1955.
Stanley, L., Handelman and Zia Shey :
Michael Buonocore and the eastman den-
tal center A historic perspective on sea-
lants. J. Dent. Res. 75 . 529-534, 1996.
Cueto, EI. and Buonocore, M.G. : Sealing
of pits and fissures with an adhesive re-
sin. Its use in caries prevention. J. Am.
Dent. Assoc. 75 - 121-128, 1967.
Rock, W.P. . Fissure sealants. Further re-
sults of clinical trials. Br. Dent. J. 136 :
317-321, 1974.
Bowen, R.L.: Crystalline dimethacrylate
monomers. J. Dent. Res. 49 :@ 810-815,
1970.
Ripa, L.W. ! The current status of pit and
fissure sealants. A review. J. Can. Dent.
Assoc. 5 367-379, 1993.
Wilson, A.D. and Kent, B.E. . A new tran-
slucent cement for dentistry. Br. Dent.
J, 132 7133, 1972.
McLean. J.W. and Wilson, A.D. : Fissure
sealing and filling with adhesive glass-io-
nomer cement. Br. Dent. ], 136(2) . 269-
276, 1974.

22)

23)

odontomy.

26)

27)

28)

29)

30)

31

32)

33)

913

34) King, J.B., Crawford, J.J. and Lindahl, R.L.
* Indirect pulp capping . Abateriologic
study of deep carious dentin in human

teeth. Oral Surg. 20 : 663-671, 1965.

Handelman, S.L., Buonocore, M.G. and

Heseck, D.J. I A preliminary report of the

effect of fissure sealant on bacteria in de-

ntal caries. J. Prothet. Dent. 27 © 390-392,

1972.

Handelman, S.L., Buonocore, M.G. and

Schoute, P.C. : Progress report of sealant

effect of a fissure sealant on bacteria in

dental caries. J. Am. Dent. Assoc. 87 :

1189-1191, 1973.

Handelman, S.L., Washburn, F. and Wop-

perer, P. ! Two-year report of sealant ef-

fect on bacteria in dental caries. J. Am.

Dent. Assoc. 93 . 967-970, 1976.

38) Jensen, O.E. and Handelman, S.L. : Effect
of an autopolymerizing sealnat on viability
of microflora in occlusal dental caries.
Scand. ]. Dent. Res. 88 . 382-388, 1980.

39) Jeronimus, D.J., Till, M.J. and Sveen, O.B.

" Reduced viability of microorganisms
under dental sealants. J. Dent. Child. 42 :

275-280, 1975.

Going, R.E,, Loesche, W.]., Gringer, D.A.

and Syed, S.A. . The viability of micro-or-

ganisms on carious lesion five year after
covering with a fissure sealant. J. Am.

Dent. Assoc. 97 : 455-462, 1978.

Mertz-Fairhurst, E.J., Schuster, G.S., Wil-

liams, J.E. and Fairhurst, J.E.: Clinical

progress of sealed and unsealed caries.

Part 1. Depth changes and bacterial cou-

nts. J. Prosthet. Dent. 42 : 521-526, 1979.

Kramer, P.F., Zealnte, F. and Simionato,

MR. : The immediate and long-term ef-

fect of invasive and non-invasive pit and

fissure sealing techniques on the microf-
lora in occlusal fissures of human teeth.

Pediatr. Dent. 15 : 108-112, 1993.

35)

36)

37)

40)

41)

42)



43) Romcke, R.G.,, Lewis, D.W., Maze, B.D.
and Vickerson, R.A. . Retention and mai-
ntenanceof fissure sealants over 10 years.
J. Can. Dent. Assoc. 56 : 235-237, 1990.

44) Simonson, R.J. : Retention and effective-
ness of dental sealants after 15 years. J.
Am. Dent. Assoc. 122 | 34-42, 1991.

45) Handelman, S.L., Jensen, O.E. and Pa-
meijer, C.H. . Quantitative assessment of
sealant wear in vivo. J. Prosthet. Dent.
40 © 531-533, 1978.

46) Stach, DJ., Hatch, RA., Tilliss, T.S. and
Cross-Poline, G.N. . Change in occlusal
height resulting from placement of pit
and fissure sealants. J. Prosthet. Dent. 68

. 750-753, 1992.

47) Pintado, M.R., Conry, J.P. and Douglas,
W.H. : Fissure sealant wear at 30 mon-
ths : New evaluation criteria. J. Dent. 19

. 33-38, 1991.

48) Tilliss, T.S., Stach, D.J., Hatch, R.A. and
Cross-Poline, G.N. : Occlusal descrepan-
cles after sealant therapy. J. Prosthet.
Dent. 68 . 223-228, 1992.

49) Jensen, O.E. Hancelman, S.L. and Perez-
Diez, F.: Occlusal wear of four pit and
fissure sealants over two years. Pediatr.
Dent. 7 © 23-29, 1985.

50) Hitt,].C. and Feigal, R.J. : Use of bonding
agent to reduce sealant sensitivity to moi-

914

51)

52)

53)

54)

55)

56)

57)

sture contamination - an in vitro study.
Pediatr. Dent. 14 : 41-46.

X9 . e} 29 A] bonding agent®] A}
&o] AHFET JAA {FRHol| vA=
Edol] B3 A g stAolx]He3] %), 21
(1) : 378-389, 1994.

Miura, F., Nakagawa, K. and Ishzaki, A.
. Scanning electron microscopic studie-
son the direct bonding system. Bull. To-
kyo Dent. Med. Univ., 20 : 245-249, 1973.
Willmann, D.E., Norling, B.K. and John-
son, WN.: A new prophylaxis instru-
ment . Effect on enamel alterations. J.A.
D.A. 101 : 923-925, 1980.

ZRd L Xop I Aol AR T
HAFEG mAE G gig 2EA v
AT oA AFE A, 17(D) | 148-
155. 1990.

Brocklehurst, P.R., Joshi, R.I. and Nor-
theast, S.E. : The effect of air-polishing
occlusal surface on penetration of fissures
by sealants. Int. J. Paediatr Dent. 2 : 156-
162, 1992.

Vanherle, G. and Smith, D.C. : Posterior
composite resin dental restorative mate-
rials. Peter Szulc Publishing Co. 1985.
Franklin, G.G., James, B.S. and Juan, F.R.
: Effect of 20- or 60-second curing times
on retention of five sealant materials. Pe-
diatr. Dent. 18(3) : 248-249, 1996.



