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T2 AE3 LR folatA =A el om (P(0.05), 30%
72 A L&ol 74 gka, 15273 302 TAAE
o] &% A FHE 2-4me] EAFo] #AH ¥, All-In-One bonding system (Prompt
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B2 Folol A /\P%QJ— ME} F2de B4 Tt 98 A
A5 B9k ol g} PR R B AL Q—T’— =
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olzg nAFEE Z0)7] 98 A }QP AR AJEE F
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< AT Aot B WE AT resin tagE FAS
o, o] @ g FaAA = AdAN e AFEE7} ol-$ @S
o} Aol A 4AMHZ NLEEA F7FstaL SAIA, 6Adl el
A 1 Abgo] st H i
1955 Buonocore”7} 85%<]
2N ANEAH} F
< A7t o FojA 2

m\o a2

=2 :} }\
EA 50 H&o] 7h5alzl oF AF7HA ‘?%
At} Silverstone®2 30-40%F5%9] 21

[¢]
o1ALE o] & B Ao

AeA 7S 2 AREE 42 F Aok e, A
A7t a4+ Mardaga®t Shannon®o] AHE-2] A|zte] 7t

ul—o
\__

1
U4 A3 AP F2AdL LEY o A7
Boto] Aok 1529 HE ADNNE 6020l sk F4b

21 FRTES APAES 4 7 Ao S ol T A



J Korean Acad Pediatr Dent 30(2) 2003

fu

?_

A
pul

TAZ 8l A d7A 9 A5 dEe g 156% A¥
2] A|Zte] FAH R Y. a3y fR¢} GFAE R
o] zjo|7k JoBZ AR At AolE Fojof FPE F
ol M7= gt

T3 {FE vl dobdelA e FAL 1 43 o

Foll ojglgo] ginth, Fold& Fr|d &l HARYg F3, 4}
A BAEE E2F 9 o2 Aot} #fRzte] At
ol gol ATHH?.
2719] Fold AfAE A A5 WAE] A3 =
9 A AL smear pluge AASA &%EH Gorracci 5
98 Jold FHel tht AMX 7L XF dEgE FA Fevh
o 39t} Nakabayashi®} Takarada'¥7} “doldE €3 &
interfibrilar microporosity® Zte 2992 YT =
25, o] 712 HFAAZL AT #AH Fobd Atolo] A
71e 8% el AFE ol T T2 dobd AFA
£ E4ZF A 2 dE T ERlT ot A%E SR
AI7)7] Yl A of &3k E2EE AAS L 254 £ I
2] ol E =331, AFRANE Xl otdd md
ARUZE #3 AFE &olsiA st WS A8t vk &
g F 2] A7 oJahd F71AQ ZEA Y] Afof o & 2
FAEE BAT T P,

HIZE 71E9 dolR AN Aol EFsta B
AlZto] a7 Eo] el 24 TheAl S 7M7) BAIRL
2 3 2 FAFE & G e A=A afE R v
ol 5, 64Ul Jold HEAANZ SA HEA = Zetoln 9} 2
S g AP o2 54T one bottle system 442
Zo|HE & FHP2 2 3 self-etching primer system©]
old &gttt Ejm 64 Aol HAAE & 1319 A&
2 Xg3e] A2e JdxE ugtd Aoz BE FYo] 3 BA
2 Fue Aol dAT 23 #8 B2 AT JPFol
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222 &3] A AsE total-etching system¥} & ol &7
H =T3S 473 AANA ¥ EASA TFAT= All-
In-One system< Zdold-#7 A B Y32 v]A e
2 A"t} All-In-One systemoll 213+ §-3] Aolde] Ag
3 2 A7 Ao gt vime] #T A7 A g B
glo|t}, wgbd E A= All-In-One system® A& A7k}
TX Zgd wat f3] dolan Bl Ha Are 4
Zof| od FEFE vX A& FH3aA}t gt
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£330t Aotd g w=2A1717] A3l Aote] PHo| =2
T2 4539 Zg2E Eo ayE HAE o83l WEY
TR Aokl ZAAY] AZoR Xoje] L FAINET dia-
mond sawZ ©| &3t ¢ 5mm A3 Folde] =&E w7t
2] Aesla 600, 800, 1000, 1200 grit silicon carbide pa-
perg o] &3t] EAUZ Aot

o]Z 7} 90A0Y] Aoh= A A FEE 3] At
A7 4mme o] %2 celluloid taped Foldo] =2HE

2 2aa7, Yol 120E 403 BEE A5l AHest
i

AGAFAE 248 93 AL A% 4mm, Z°] 2mme]
=93 959 ZelrEle B FHde =xE HF
A 29ol st 4027t BT AlBAT
a3 FARAREAE FES AT AL AGAFRLES
2387 9 s s AAAE F&stn B

1.5mm FA7} 52 A8 F 4027 355 Wk =
A#HE 5C - 60TClA 3024 5003]9] thermocyclings
Wk A=

ZAAAED 7 BEE A3 AHe ARG BAY A
Zto g xole] 4L EH3EE diamond sawd ©|-&3t
o] 583 & & AW-E 800, 1000, 1200, 2400 grit silicon
carbide paper® ©]&3dld £AUZE ArletAth. thedl SF
ol Ya 38 5 259 AIAE £ 0.5N HCIl 30%, 5%
NaOCldl] 28 F¢t 92 3o 187 287 A3 519t
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2
=
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2) 48 A=

B d3d AHgH® HAA & Single bonding agent
(Scotchbond Multi-Purpose Plus, 3M, USA)$t All-In-
One system(Prompt-L pop, 3M ESPE, USA)E AH&-3I%
3 B dRez B (Z-250, 3M, USA)E AHESIH

AZE NHE 6722 Yol 2 27 17719 ol tii
o7 33 AGAIAE 245 A3 1574 AHE A3t
e FAAAER A #EE 98] AMSAT [ 2& dET
o7 #3219 =28 FopAwd 37%ATeE 1527 A
% Single bonding agent® EX¥3lm 10%7 FFHstAt.
[ #& 8§39 Aotdd] Prompt L-pops AZ3AF X|A1¢] A
ukel 727t 13 2¥3tn 1023 35E¢E Aldsin, 142
Prompt L-pop 1523 18], V&2 Prompt-L popel #&
AZHE 30%7t 13 = ¥3ta 1027 #5E sy Va3
& ¥ 358 24 sk, Prompt-L popg AZE3AH
ANNE 1523 £ F F3EE AFsta, V& oA 15
2 £ F 32ES AYSEt. T2 33 whEsle =X



cistaobx|zHets] x| 30(2) 2003

I 15 Single bond - 1 15
I - All-In-One 7 1 15
i - All-In-One 15 1 15
I} - All-In-One 30 1 15
v - All-In-One 15 2 15
W - All-In-One 15 3 15

¥ B3 SIAth(Table. 1). o] Zo] ZE 2o 2FAE =
X3 ¥ B3 5P E A

Q) AR = 3%
WeE71E AHEstA 30 kel H5elA 3Smm/mind] &
2 ASAPL=E Sy

(3) EAA43

Window$ SPSS 7.5 SAH7IA & o] &3} H| B4 BAY
1< Mann-Whitney HAHE A3t t5H] 2= Duncan’s
multiple range test& ©] &3l Fxj9] AFEI{LE € 54
A Fo4E HARIA Y.

(4) FAERAERS &2

HA-Zord AAS EdF e FARAERE BEE
A3 XA 7 12709 XoEAL 60%, 70%, 80%, 90%,
100%9) olet-gd 1088 Yo 23 3 2kV A4T 20mA
9] AR} 4x 10-2 bar/pad] AFFeNA FEF AHA
o 4 AR FARAER 7 (JSM-840A Scanning

Table 2. Shear bond strengths of specimens according to application time

Microscope JEOL Ltd., USA.)3loA &3t} Polaroid
667 film (Kodak Co., USA) 2.2 &33%c}.

I o3 44

Table 29 4v 2t ¥ ARZELEE veldod. Single
bonding agent® AE3 73¢9 AAFL=(13.58 MPa)
= All-In-One bonding agent(9.66 MPa)& -3 ol H]
3 fdatA 2A JEldem (P0.05), &A1zt wha} 153
2 47(9.66 MPa)o] 72 HET(6.10 MPa)2t} fJ3tAl
=% Table 2, 3). 30% 2 87(9.82 MPa)2 15% &4+
Hr} ta 5L A Aot A fo492 et

28 B4 A 13) 2-8<7(9.66 MPa) £t} 23] 24+
(11.51 MPa)#} 33 &-¢7(13.14 MPa)°l #<l3HA ¥}
o (P{0.05), 23] A-&FHt} 33 AL7o| o ko) 5A g
A o4& fAH(Table 4, 5).

| - Single bond 13.58£1.78
I 7 All-In-One 6.10+1.42
I 15 All-In-One 9.66+1.27
N 30 All-In-One 9.82+1.97

Table 3. Statistical analysis of shear bond strengths as function of application time among groups.

= e = —
*

*: Statistically significant difference(P(0.05)
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Table 4. Shear bond strengths of specimens according to application frequenc

[

il 1
v 2
- 3

ingle 13.58+1.78
All-In-One 9.66+1.27
All-In-One 11.51+2.61
All-In-One 13.14+2.71

Table 5. Statistical analysis of shear bond strengths as functi

*: Statistically significant difference(P<0.05)
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2. FAREXEHOIE

894 Prompt L-pope & Azt 2 35 #AH L0l
B2 Zo gingle bonding agent® =X & 7% 2-4um 77
532 2 10-15m 779 adhesive layer7t H&AEAL
tolA 3 A&A, A& (AL vwd 1dsA 55
E P3e B 5 JA9HFig. 1). 23 Prompt L-pop
1527 13) A48 A% 1-2m FA9 £4%3 10mo) st
o] adhesive layer7t #2592, A7 EFR Ale]d 2t
o] BA=o] JE AL BEE & YA (Fig. 2). 723 13]
23 ASE Lmo] 3ol EASTo] FEH L, 3023t 1
3 A48 TME 1523 18] H43 TR HEF Fe B
AHFig. 3, 4). stA% 15%7t 23], 33 AL Afole
single bonding agent® E=X3 749} v&3t 2-4me] 4
23} 10umo} A9 adhesive layer7}t F&= A} (Fig. 5, 6).
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2 7129 ARy Zaloln), HaA e B AAHHN
H A e B A& Alztel 28 AEle A, e F
Etdlo] o3 Q9] 7FeA F7t 5o B S Helsk) A8l 5
A Z2EA7E AL AT o2& one bottle Zotd A=
MM E, dete 3} e Sl TRl Foldd HZ EF
A guksle J8L st oMEC|Y oghE&-based doHd
A olH T 2ulE R g Water-based FoHd
AgA 2 A JrolAt}. Jacobesen®} Soderholm'™-E A
o2 HEMA/OME Zeto|mj7h HEMA/E Zeho|s e}
EAAcR o AFEL Y1, HEMA-based 3otd =g}
olwel]A] Suj2A] olxEo] BHT} ¥ & AHYL HolH
B} ol Azte] At gasitha Busidrt. oES

L
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A2 AdE B AFgAdA g2 ARSE T Jler Swift
o} Bayne®E B £ oMHES Bo] FHE EULKOE
Tajolujy} SatElE AL woETiu it weA ol
systeme "Wet bonding& 282 @t} Kanca®e M€
o] Bo| 27]9& 71 IR HRAdeln, B3 B9 E
7 A2 & oM ERTE Yo} Zjolnirt BR Y e EAE
wal 44 HAA Fo] opMEo] BYPo] =2 W7t B F
olthn, P BEA S $utela ol F e oM EL A=
H1 Zalolw gt ¥itka At

ol2l3 AT7E B & 5 dold A2FAET ¢
74 ste 6AT Aold AFAZL AL, AHEE R gtk 64
ol APAE ARA | Zalo|n|, HPate] HA o] BT JUE
E3g All-In-One system&2 FiHE {3l FEAC=
Ttz 32 Aold g g7 EAE 22X T4
o] Zeholme] A4A monomer7t AT} D3+ &3fE F
7129 g3 o8] A =BEe AL THYFH
Azt wes 2 YWEZ monomers] IF7E 2 Hof
Zga e Aed A0 B23E BIA got Z2FH o
Zrlatiz Ao, B3 A4S =X ¢ 239 &
ol 44 monomerd] 5, ¥E, FEAF Fotd 24
2 glon single-application bonding system& AH8-3h
A E AW L wetting A7) €0 oFF ZHEQ A5 &9
olgtx 3}, o]#l g systeme] AR AL ot v
I Q83 4524S 33, monomer FFE T A
monomert}t 4714t £z} #&Ho] 9t} ©]2% monomer?]
oAl AER resin tag AL AT PP,

B A7 A12-9 ABZE Prompt L-pop(ESPE Dental
AG, Germany)2-2 methacrylated phosphoric acid ester
2 ¥l Aolde] 23S gasta dotd S BIATE
Zo} monomer’}t AE3HA "t} o] B F YA A E]



F3H 1, dzo B3N e B TS
polymer network structure® 343}

Prompt Lpopell tisl Oliver?& 71&2]
ZZAZM Mg whio g =2 ZA¥es B
& AFA e AR S 3R] Bk E
© A= FAA v AY © UL 232 Holrw vt
SEM @79 HE2-& Prompt L-popl& BA§ e
Qe BAG A vlw S W) o= AR AV 2, Aot
Aol g 22 confocal laser scanning microscope® &
oS o ool EdFo) A AT T S F 2
ol wet 9 B2 FA B3 ATF)A Hayakawa
S self-etching primer =X “Fold9) smear layers
FEHoZ gdHn 1-1.5mFAe] 2o IS ws)
3L, Tay% Pashley™-2 Prompt L-Pop AH&A]l 2.5-5ung]
E4F A& Buslg

AT 2 A ME Single bonding agentE AL
(13.58+1.78 MPa)Et} Prompt L-popE #&3 7(9.66
+1.27 MPa)ollA frolatAl o @& ARAdeR=E Bt
223 HE 3ohe 18] 2 87(9.66+1.27 MPa) Bt} 23]
A8T(11.51+2.61 MPa)# 33 H47(13.14+2.71
MPa)e] #o3HA Eow, 23] H4rro} 338 2&Fo] o
ko BASA fode UK Table 4, 5). £ AA4&
"7 #F 27 13 447N e 1-2me] 52 42 10w
vgte] adhesive layer7} ¥2E 1 23], 33 ALLoA=
single bonding system &3 ¥]%38 2-4me] EA =3}
10-15um®} adhesive layer7t #2H Uk, °]& Frank-
enberger 5°*9 single bonding system$! Prime&Bond
NTE A&3 2% dmFAS £4% 49921, Prompt
L-pops 13] 283 A 8452 B2EA ggton] 2o A
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A=) B N Buet visd 49E B
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9EAT)= Age s23 Y,
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ot e A T8 A4S fug AgHo fA7F Bt
ZolAthar At Koutsi 5%& FA19 dold F3xr}
FA o vlg] o, Ao} A@e =9} 7R (network) B4
< X|otollale] S|l whe} theksitha 1, oj AL Ao
434S Foan Enstt. Garberglio®t Briannstr-
om®e Ao Wad A4A 0.4~0.5mm A Aol
de F7AY A m'F 40,000~41,000719) Aol Hit
1.6~1.7me} A& /M F3e wd 26,39071¢] Ao
H1.3me] AEL zZredn 3. Ao dxu} 2]Zo] o
TFAZE fA Bk 2, metA] GFACE HARY FRert =
3 AFY] Fe X FBoA 2B BeE A4 o]# 3 o
TFAG A9 g 7FA] Aol Q& Nor 59 #x|9 2H¢
2 AZEE A F 128 FolAY ¥ B TR AR
A& Abg-jof grka st

AT B Ado) A Prompt Lpopd AEAIZE 1/22 &
9l 72 AH47(6.10+1.42 MPa)ellA 15% HE7(9.66+
1.27 MPa)3 A& A7HE 28] 2 & 305 & 87(9.82+1.97
MPa) Bt} fostA Eoith & A4 #a As) 723
A ol ghe T EAZ(Lum VT BFEHN D ad-
hesive layer= A9 glen, 15273 302 TAM = 1-2um
o] EAZ&F 10m v|2e adhesive layer’} TEHUC
Prompt L-pop%% All-In-One bonding system®] ¢ A ¥
< primert] A=7} pH 1.4~2.69] 2% A3 monomer?!
4-META, phenyl P, MDP, MAC-10, 4-AETA, BPMD &
3} 2o JES RSt o] EL A5 FE &4 BE 3
g 7Hedt ol3AY e TSI AT AL B o]
FoARA AP, ofeigt HA T AHELS FEHo ¢ o9
RS dogA] oA ok mEka] 30&9] AL 152
A7 Aol7t gl AoE AR TS T2 479
73%, Prompt L-pop2 methacrylated phosphoric acid es-
ter7} Aold-& B3 A7) monomer?] FAF, 2831 o] 34

Z YA AR Rl F3lE Y EFES A Wi E4F
Aol A3}l polymer network structure® BAsHA £t

= Qoz Agdd)

o4& T3 £ wl All-In-One system< A1&<] 7+ 3}
AZE ) AL on, N AHe] FEG ARE T &

= 152 oo AT /M4 =37 29 %

5, &$F Prompt L-pop2) G|l et A&

A8 g, 28a 0 A8 3] 2, 93

A7t dastele Argdrt.

40 M
:(zl_“
2
Ir

v.4 B

#x] oA All-In-One system o] &3l 71 24 A7tz 3
& Agd e F4FY FF, 28I o] Aol yg
B3 AGARAE WA e 9FE Wte 5Hez B
AE ATt 79 @S Aol single bonding
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agent® All-In-One system® o] &3} t}23} e Ang
At

1.

10.

AFEAFAEE Single bonding agentS H &3 2% All-
In-One system$ A43 ZRT %9314 A4 vebgo
(P€0.05).

. Prompt L-pop< 23] 33] 2438 ¢l AGdEZ=E 1

3 A8 TEY FoA A Uehg o (X0.05), A
39 FAE 13 A&TEY 28, 33 A4 FolM 7}
3t

. Prompt L-pop< 15% A&4% 7% Avdd7dees 72

489 TU0 RSP B UEhtem (P0.05), 30 2
29 Aol QT EYSE) FAE 72 2430 7}
3 g1, 1522 3022 AN Hol7t gigict.

. Single bonding agent& ©| &3 3¢ FE L 2-4me] &4

Fo| #&¥ ¥, All-In-One bonding system(Prompt
L-pop)ell A& vl w3 gk T4 (1-2um)o] FA=HU.
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Fig. 1. Resin-dentin interface of primary dentin etched with
356% phosphoric acid for 15 sec, and applied single
bonding agent (x2500), (D: dentin, R: composite resin,
H: hybrid layer, A: adhesive layer)
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Fig. 3. Resin-dentin interface of primary dentin treated with
AlHN-One(Prompt L-Pop) bonging agent for 15 sec (X
2500), (D: dentin, R: composite resin, H; hybrid layer, A:
adhesive layer)

Fig. 5. Resin-dentin interface of primary dentin treated with
AlHn-One(Prompt L-Pop) bonging agent for 15 sec, 2
times (X2500), (D dentin, R: composite resin, H; hybrid
layer, A; adhesive layer)
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Fig. 2. Resin-dentin interface of primary dentin treated with
All-n-One(Prompt L-Pop) bonging agent for 7 sec (X
2500, (D: dentin, R; composite resin, H: hybrid layer, A:
adhesive layer)
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Fig. 4. Resin-dentin interface of primary dentin treated with
AlFn-One(Prompt L-Pop) bonging agent for 30 sec (X
2500), (D: dentin, R: composite resin, H: hybrid layer, Al
adhesive layer)
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Fig. 6. Resin-dentin interface of primary dentin treated with
All-In-One(Prompt L-Pop) bonging agent for 15 sec, 3
times (x2500), (D: dentin, R: composite resin, H: hybrid
layer, A; adhesive layer)
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Abstract

A STUDY ON THE FORMATION OF SHEAR BONDING STRENGTH AND HYBRID LAYER
ACCORDING TO THE APPLICATION TIME AND FREQUENCY OF AN
ALL-IN-ONE SYSTEM IN PRIMARY TEETH.

Sang-Jin Hong, Jong-Whi Park, Heon-Dong Park, Sang-Ho Lee

Department of Pediatric Dentistry, College of Dentistry, Oral Biology Research Institute, Chosun Untversity

The purpose of the present study was to evaluate the patterns of hybrid layer according to the application time
and the frequency and its effects on the shear bonding strength of All-In-One system in primary teeth. A single
bonding agent(Scotchbond Multi-Purpose Plus, 3M) and an All-In-One system{(Prompt L-pop, 3M ESPE) were
applied on the dentin varying the application time and the frequency in primary teeth. Shear bond strength
was measured and the patterns of hybrid layers were observed by SEM.

The following results were obtained :

1. The shear bonding strength of single bonding agent was significantly higher than that of All-In-One system

(P<0.05).

2. The shear bonding strength of All-In-One system applied twice or 3 times were higher than that of applied
once (P€0.05). And thickness of the hybrid layer was increased when applied twice or 3 times compared to
once.

3. The shear bonding strength of All-In-One system when applied for 15 second and 30 second were higher
than that of 7 second (P{0.05). And the hybrid layer thickness of 15 second and 30 second’s application
time were higher than that of 7 second.

4. Thickness of hybrid layer applied with single bonding agent was 2-4um and that of All-In-One system was
1-2um,

Key words : All-In-One system, Shear bonding strength, Hybrid layer
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