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Fao

vd87] gotd AZA A F dAA-Hoid
AAR B THAAANEY AT

BgeUe Hopdel AYAA F& Fopd FAAE ANE AT Aol
t d4ede Ve n ABALE Fol7] AN BUSI] Aobd HAAL
SAHAT S8 Aobd BRAAY Fopde] UF AYAL FARE ATE
gol Agsoy, BU87] Jobd WAAE AAL F AW} Fokd Aol
AAR e wAYeey A7E mu @ Feolt,

ool B ATAE HE ABAL Y& A 7hA BUL7] Aobd FRAY
Aoldd] W@ ARPAL BrAA AW Aold Aolel AAVE AR
ARAE olfstd BARAT BAR A @ 7 o)UY Nok$HFe] P A 3
WEAE Wol-iF AR P lmolA Fs ATRAL NPn ZFES
WP 290 2342 FPsA BASS 1 FA9 ol 4Bg ADAYG 7
Aol Gdg7] Aotd BRAAS Il B¢ Aokd PAAE A=A
Az gold Q%o SEE ¥ FHAAETE 2L Foel W ge 2
38 AR

1L 28 Aol 2L/ cross bandingel FREHA ##HJY, Fotd
A A} dobd Alojole 1LE ZRE Ze Aol BFHIUG

2. 422 ONE-STEP®, Prime & Bond®2.1, Syntac® SC™, MAC-BOND
08 =¥3 APdToAN HFEA HA@AHQoY, Single Bond, D-Liner Dual
PLUS, ONE COAT BONDE =X 3 AFFoME BH=A gkl
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3. £4% U9 electron-density™ MAC-BOND II, Prime & Bond® 2.1& =
T3 APTolA FYLHAR, ONE-STEP®PS =X 3 AYFAE Q8 G
o},

4. Single Bond, Syntac® SC™, ONE COAT BONDE =X & AgZdAE
#A-Aold AAHY HAZEo] electron-densed amorphous phase’} EAFH o2
#dEHUG.

ool Aold HAAS FopAzel FABE Hobd WM FZY 5%
B3} AYA Aotdel zAd wel e Yuz BIYLeY AU AR
HgonZ wdgs] Hobd FRA Y4HoZ 8% Aoz ARgh

dd9E @ 9Usr]l Aotd A, AI-Pohd AR, EAE,
tEERLLE



9d87] dotd HIAA AL F -t
A 3 FAAAAFH AT

AANE hetd 2] 9 g3
(A= o] 3 o AF)

¥ T
I.4 &

HFAd g N3G BRI FFHA AR FPE A LH@HNoY
gotdd dME olA7AA A rtA AL o] A2FHI Y AP ¢
2 e 23se] RuHm JP7. Foldd i@ BNl Aol YA
g B2 FAAES JgslE gdez2E Aolde Y, 243y EAL &
T do. Hotd L F AH9 70%7F 713, 18%7F A F(collagen fiber)E 9
#7143, 12%7F B2 7450 QAN o 95% ol4o] £r1FAE Fojgle ¥R
FEe 2 TN UM Aol Hol: ow FAA3 Y ézé(hydroxyapatite
crystal)e] WHEAANAE FAAJL wjEdE zZed v& FelAAME R/r71F
(organic matrix)ol ¥7FHaA MEso] JAGT. g FolAole HolMBo) &
st Aot dole ot @Yol A&t Aot R Wdle] Wt A} F
FHoZ FFoln YT F71HY ol

Buonocore”}” ¥@dol] g MR YL HE o2 2L sjges Aot
o g A%} methacrylate AF 2 A4 &AM (hydrophobic monomer)&
o] &5ty Aopde] tiF AYHL FUHAIIEE A=V AdeY dIe AAE
A= BRGNP a2 gdezE Yo dEE Jord HR, =g
AY A2 Aoz A4dn. F Hobd AAe WG vls| FEo] FHE X

A
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Zld olef g megle]l A4 THAME AHET o] FAYLE AZdEY
B5N.

ojejgto] AopAe] W@ AFAYE F3d EIHA AFH L FrHAIEE
AN =7b desta gobdd A A A}e T A2¥ES FoHATEE
AMEZE Ry HEE 498 S 28 F AR 1 F A Gl o]
T o8l® AEo Uk F AN 1Y HFo] RE FHHukge wazxd
Aell FAAE Foll A7le 2LFol A FopATe 71U FFE LA
=54

d7-gotd ZAAFHA g o9 sHA gEN Y dE2d 2F AgEHE
Fotd  FHaAe FE AFUAL FE¥AHY A¥Euds HAVAY ZE
(micromechanical interlocking)ol 712 & Stttz QAR ) u}l02R31I66062 o
71elA Z1E&AH o2 AMgEHE €4°] HFAF AotAE FAd ARAAINE
'total-etch’ technique'®® 4old Fwo) HAUE ez A %73 A (primer) 9
4% A (adhesive resin)® AHEAI71E &8 %H(wet bonding technique)® o]t}
197999l Fusayama%ol'® 4o}dg ARANZAo2ZA AHe F/HUGT B
g o), ARHAT NFPFREE oFrlstert e RAIE MR L PAFN
@0l QAFoYP® Aegzute e obrlste RE ARAA A} oy
FEE3 x)o}rtole] WMANFZ(marginal leakage)o]l €U Aoz FHHAJGD
6152844

Fotdel i & 3l(decalcification) Heole AFAAY pH, ¥%, %, &
AN E A8 HA 2 A AP AR Hold e g3 F
interfibrillar microporosity & zE 294 F9 AT F(collagen fibril network) 7}
v2EY =29 YA H 7] F(collagen matrix)ell HZA A7} 3 F(impregnation)
A R -dobd Atejol &iltdi(resin-dentin interdiffusion zone) EEy &4
(hybrid layer)e] 431tt: Nakabayashis o]’ #& 71€& olF &40 @
3 otd Abole] Aol AxE PPl R ATIF Bo] WP PR8I

YA gobA Alole] AAW BFL FALAA PN MEBIDVo ) malgn
g ARBEDMNG o) gy £ Yot FAAALHG S o4 BAL g I
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o] AE ¢ F gloy AHold BFHoE Ho IFHAN EAFEFES YAI}AE
A8 ARSE AL FAEAAZ} @i o)d dFL nAHFY) YN FAA
Ao} E & o83 AU, FAEAAAAY 7 F energy-dispersive spectroscopys &
A o] &8 AU®, fluorescence confocal microscopy® ©l-&#HM™ @Azt Aol
Atele] AAEE #2Y & Yo

ERAAE0AEE o] 83 #AH Fotd Atele HAWE BFFE AFAA
Van MeerbeekZ &% Clearfil Liner Bond System(Kuraray, Osaka, Japan)2 ©] &
¢ APelA EQS ol A7EA Fo] EA¥TD o, Tays e Aotd A
ZAE HEAIF17] Ao gotdo] UF Azxd Afdd 2 Fo] FAHL &
&8 FHAA ALATE EAF HelA oW 3= FEHAA BEHA Fed
I A

g3 ZPPF BETZ #HFol EGHNA AFHE I FEol Aol
Aol we o] $£EE AAE opr|¥ § donz® FP3 FARY
£ hybridization®] ZH(quality)o] otdHE 4 Ase Fobd HAA 43T
g 8% 222 A48T I9®

A2 Gwinnett$LY ZPHHS WS dP0] AFHE Ro] AAF Fo}d
el Ao A= AR FFYo] YA AT AH AFHdE ¥ 7AA
et Budden, Unose™ #dxo 388 o 47l 888 &£43%0 &
Fi F5 9L ddz At

ol AR ArotA HEAAI AARAA, FAZEA, HAA EF L] AAR H
AYLez UM HFAAAe EHAHD 29 AL w NgZdAd @
apolg RYormz HT HAAAL Ity ARTEAE Fo17] A8A T4
7] Aeola AF A (one bottle system)7t EUEH AL, o] Hold HFAA= HH2
7} Aol @l total etching® A3 3 F self-priming, light curing bonding agent
E ¥3Ag doldd AF =Xde wyolrt. o] dd L7 dotd HAAY A
oldol i AYHL ZHsE ATE Wol A|PHAIIABED  golm o)
Ao =AEE UG FEUA Ao Jettoy, HEAGsHA e HEA
EE ARG HAZs AL 3 &0 X Qo] AdotA HEAA Y HFEZ
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o]7} #2481 A adhesion® sealing capacity& ZAAIH 7Hs4 g WAE &+ e
Aejolct, 2, Bd&7] Aotd HAAE AT F dAWH Fotd Aol F
Ao g vAgesd A7 vn g Yol

ojo] £ AFAE A ARHIL Y& 7E3FY @AY Fobd HAAE ¥
oldo] AN F dAW-Fold FANAE FHAAENZ 22 BEFHOEH
Ztzbe]l A RN EAE U TR diF i AHEE AU ol B3
& dloln.



O 48As ¥ 4449y

7h. 484 =

2ol Fol gle A 3UTFAE LA F 05% chloramine T &4l 4T
A BEAATIL & @ olujel 4F3 At

fETeZe E@87] otd HFHAY Scotchbond™ Multi-Purpose (3M
Dental Products)& ©]€3t92, HIFLEZE YUL7] Folad HFAAA
ONE-STEP® (Bisco), Prime & Bond® 21 (DENTSPLY), Single Bond(3M
Dental Products), Syntac® Single-Component™ (VIVADENT), TOKUSO
MAC-BOND 1O (Tokuyama), D-Liner Dual PLUS (Sun Medical), ONE COAT
BOND (Coltene®)& ]8T Table 1 ). Aobd 9 #(dentin disc)E A Z3ts
low speed diamond saw®+ Minitome (Struers, Denmark)& o] &3l 1, Aol d
AEA M2 ¥ FFEANE FYLoZE Optilux (Demetron)E oj&3 %t 3
AAEu 7 FFE Y% z9EW AR ULTRACUT  ultramicrotome
(LEICA)E A3y, ER3AA@v L Philips CM-10 (Philips, Eindhoven,
The Netherlands)& ©] &3t @23t

. Ad9y

Ao o] X o} 339 Minitome(Struers, Denmark)g ©]-£ 3§ 9o}
-Hg AAR Y 1molAd FGde X2 RHE ¥An 2@PRSF HYFF 29
o 242 HYHA HAFA 1l FA Hold dBE AFRNHAG. Hotd A%
dolle Aol =&HAY WA WAL GARUEE AT dotd HEAAE
A AotAdW TIF =2FE ¥APAF7] H#A  silicon carbide
sandpaper2 60% ¥¢t wet-sanding 3+

dotd dwe FAYRZ Z+ 9 5718 7 APEH 149 dzEez
1, 2t 4TS AZ3ALY AR Fotd HIAAE FoldHd =EHT



Table 1. Chemical components of the dentin bonding systems used in this

study
Adhesive Etchant(Conditioner) |Primer/Bonding Composition
ONE-STEPY 32% phosphoric acid,|BPDM, Bis-GMA, HEMA,
( Bisco ) benzalkonium NTG-GMA, UDMA, acetone
Prime & Bond® 2.1|36% phosphoric acid |Dimethacrylate resins, PENTA,

( DENTSPLY )

Cetylamine, hydrofluoride, acetone

Single Bond

35% phosphoric acid

Bis-GMA, Dimethacrylate, HEMA,

( VIVADENT )

(3M) polyalkenoic acid copolymer,
GDMA, ethanol, water
Syntac® SC'™ 37% phosphoric acid [Dimethacrylate, maleic acid,

modified polyacrylic acid, fluoride
compound, water

( Sun Medical )

MAC-BOND I Self-etching Primer |Bonding Agent
( Tokuyama ) MAC-10, acetone,[MAC-10, Bis-GMA, TEGDMA,
alcohol, water,]HEMA, photosensitizer
Methacryloyloxyalkyla
cid phosphate
Superbond D-|10% citric acid-3%|4 META, MMA/TBB
Liner Dual PLUS |FeCls

ONE COAT BOND
( Coltene® )

15% phosphoric acid

HEMA, HPMA, Glycerol
dimethacrylate, polyalkenoate
methacrylized, UDMA, Amorphous
silicia

Scotchbond'™
Multi-Purpose
(3 M)

109%  maleic  acid,

water, polyvinyl

alcohol thickener

Primer
HEMA polyalkenoic acid copolymer,
water

I

Hol| E¥3

%

$e & Aoid

4BE 5x3

Scotchbond™ Multi-Purpose (3M Dental Products)& 4o}z

AZFF712 HARAZA ¥ Scotchbond




Multi-Purpose Etchant(10% maleic acid)2 15%3 4F A st 1523 48
3 5&7F AF FEE AAY F Scotchbond Multi-Purpose Primerg& 13] =X
gt} 52 JAZAMH EWO] &717F UA Fe FEe] Jod 13 AxE F
thA] A& A7) Scotchbond Multi-Purpose Adhesive® #Y3A =¥3te 10%
T BFHAATL

2. T2 : ONE-STEP® (Bisco)g 4olddel SX& 2

Fotd YA 523 ¢EFVIE A2AZ F Uni-Etch(32% phosphoric acid)
2 15%3 A Agstn A3 FAHIATD. AEITVE AFY FEUR AAZ}Y
EWo] §718 HA %t ONE-STEP® Adhesive® dA&3te 28 =32 10
Z B¢ UFIVIE ARAA AFe Lujg FEE AASNAY. ¢ FHA &
717t 9= A$E ONE-STEP® Adhesive® tHA] ul2a 102 $9< F3HAH
t}.

3. ¥ : Prime & Bond® 2.1 (DENTSPLY)& AolAde] =X 7

Aotd YHE 5% ¢EIFIVIZ PBEAZ F DeTrey Conditioner(36%
phosphoric acid)& 1527t AF g3tz 156& o] AAF FAHFIAL. ¢EFIVE
A# Bo] By $¥7 AAST Prime & Bond® 218 & A wEx 30259
w3 3G ert 2-32 B¢ 45 F7E ol 8 #HFo LulE AAd 102 %
¢t 3ZHAA Prime & Bond® 218 Al ¢ A vlz3 #Fo) gujE 4T
712 AAS F 10x T4 FFEAAT

4. V3 : Single Bond(3M Dental Products)& AeldHd] =X 3

Zotd 9ug 523 #$%3F7I2 WEAMZ F Scotchbond  Etchant (35%
phosphoric acid)2 15%37F 4 A gstx 102 < FA3RY. FFo =& 2-3
% %9 blot drying*1Zl ¥ Single Bond Adhesive® #d3&tA 23] =¥3 3 2-5
Z B¢ A48 dxAA 102 T FFEAAG



5. V2 : Syntac® Single-Component™(VIVADENT)& Aoldwo] X

dotd 98 523 AFF7IZ2 AEAZ F 37% phosphoric acid® 15% &
A A A FASGAT. Aotde] YR AdxHA FA ¢FIVIE A
ZA3Z ¥ brush® °]43 9 Syntac® Single-Component™& 13 =X 3t 202
B¢ N9d ¥ HEFrlz AzAD 0% $¢ FFFAHT. Syntac®
Single-Component™"& 13 AEX¥3n 7Igdgdgle]l A AZRAFZ 0% ¢
FFEAAY.

6. VITZ- : TOKUSO MAC-BOND I (Tokuyama)& oA e X3 o
dotd ¥uE 52 4EFVIE2 PEAY ¥F Primer A%} Primer BE 34 &
4 "oj= w2 E I minispongeE EXIHT 202 B HAY F @
UEF712 4H3d AZAZ. Bonding agent® E=¥31-3Z A Ee
-k F71E BEETY- 102 < FFEAAG.

7. VIZ : D-Liner Dual PLUS (Sun Medica)& “o}2ddo] EX% T

dotd dBE 52 AFTVIE AWEAMW F sponge pledgetE ©] &3t
Green Activator(10% citric acid+3% ferric chloride)2 5-10% B¢t AtH sl m
A& AZAZH D-Liner Dual Base9t Catalyst S 1€4 dgojxg 3-5
27 TYE ¥ sponge pledget o183t EFAE F4 =t 202 T
71 F AEFF7E AZ B 102 B¢ FFEAAG

8. VIZ : ONE COAT BOND (Coltene®)& 4oldwol SXg 7

Aqord Y@|g 527 ¢EEVI2 AZRAZ ¥ Etchant 15 (15% phosphoric
acid)2 30 B¢ ARAAF T 202 B FASFAG. AEIV2 HFe En
AA3R brushel ONE COAT BONDE FH HMA ZoldHAHA 20 F<
massaged ¥ ¢EFT7I2 4F AFXAI) 2 302 B¢ FFHEAAG.

Z7te) gold HAAE SEW Hold W/ FARANN A=, A o 1

_8_



me gtdl7] 2ge]l HA 4 F 5] Minitome (Struers, Denmark)2 ©] 434
A-4otd AAR FAsE dFoz Adsda FRAAHANFE FFE 93
o g3 Zol AAA

2% Glutaraldehydeol| 44%< 1A F 5% EDTA £903 LA 5d%F
b ol §AE BPHFHA AUS BHAZHY. €3H AHE 0.1IM Cacodylate
buffer &3 Y(pH 74)e2 ZAF Karnovsky TAHN (2% Glutaraldehyde, 2%
Paraformaldehyde, 0.5% CaCl)2.2 3F%5¢ A3AHF F 01IM Cacodylate
buffer2 2A S FA3HI 1.33% 0sO.2 241 FAsAT Fudd AHLS
0.1M CacodylateZ 1087 4% A% X Alcoholol A F AlcoholZFA] - 50%,
60%, 70%, 80%, 90%, 95%, 100% - €% (dehydration)3 ¥ Propylene oxide®l
1083 A &3A k. ©]ojA] EPON mixture (EPON 812, MNA, DDSA, DMP30) ¢}
Propylene oxideE 1:112 &&3l9 ovemnight(¥ 18A1 AXE)F F ¥
(Embedding)-EM ovendlA 35T 6A1%, 45C 12A13F, 60T 24A17-39th. EM
ovend] Al A4 block® trimming3li ULTRACUT ultramicrotome (LEICA)E ©]
83 AWML 1m FAZ semithin sectiondtfith. o] BHE 1% Toluidine blue
2 gyt BN ez #FY U FAAAEW Aoz dFFuA e
B8 A% retrimming®d ¥ 70mAE FAZ  ultrathin  section® 34
200-mesh copper griddl 433}t Ultrathin sectiond AW E 2L gridg 2%
Uranyl acetate$} Lead citrate2 ©°]|ZFd4g ¢ £ 80 kV3sld —?—ﬂ%ﬂﬂﬁ“]%
(Philips CM-10, Philips, Eindhoven, The Netherlands)22 ##3l1 KODAK
4489 Hgoz BF3H.



m 4343

1. 1 : Scotchbond™ Multi-Purpose (3M Dental Products)& Ao} ol

=X3 &

ESol BAL HAW EAHZ WY electron-density7} 3R] &k, st
302 ZFE electron-density’l olAE AL BRAGD. EAFH AR HA
B dotd Alele AAE FHIAI FAH Figl ). EAFY FFFde
amorphous phase® #TFE F Jed, H7des 71¥4 B2 FAHHE
electron-lucent vacuole€ Ut EFdeE A= LAHUT o amorphous
phase™ resin tagZ7bAE Eol7F AT Cross-section®d ILYMF Alol=
interfibrillar space®] ##o] 7158 A H( Fig.2 ).

2. I : ONE-STEP® (Bisco)& Aold o] =X & 7

EQEL 2 AFHNRoY F2 FFgokEd ¥AEHA Ju ARG =
Ao FAHA & 2WE BAY E4FY A3H HFEURA Abojo xAH#4
projectione A¢l #AHA gyt Fig3 ). BandE #F T F Jd&= ZYAH7L
ot am #Aog FYste Aol EFFY FFAA Bol LAFUTK Figd ).

3. M : Prime & Bond® 2.1 (DENTSPLY)& Aold®e X8 2
EAEL A FY3 FAZ electron-densedtAl BEEHJoW EAZ A3
At AFAN o2 B projectiono] FHHI dtFde dA RA FAZA
Moz Holx AF ML £ & i Fig5 ). £43F ud banded collagen©]
4 #FHJH Fig6 ).

4. VT : Single Bond (3M Dental Products)E AoldHo =¥ &

E4%0 FeA BAHA Y4tk 4% e electron-density’t YA
FRIT, AR AHA e Aolane FAE FRAHA FRh AFHY Jobd

_10_



4%l electron-dense¥r amorphous phase®& 2 F AAH Fig7 ). FFY32
E42% Aboldl overwet phenomenon®.Z X ol electron-lucentd 7]|¥X & T+

e Bdgo] #AHA Fig8 ).

5. V& : Syntac® SC™ (VIVADENT)& Aoldde] X & &

E4FL F BFHNoH EAZH IRAHAEL FotAHY AARE F
AP EAE HAZE electron-lucent® amorphous phase® #IY F
ARG, EHEFY  Hadoe  dAd AU FAANMon F2HE
electron-dense® o] TAHUow FopA@E¥ AotAEe FH A=
hybridization®] Zd A& £ 4 AAW( Fig9 ). 2YAHH9 cross banding©]
ZF #AHT YA A FAJAIH oz F2EHE Ao FAHA Ye RE
#2 = A Fig.10 ).

6. VIZ : TOKUSO MAC-BONDI (Tokuyama)& Ato}ddd] =X 3 F

E430 Z2 FAL FLA A4S de EEE Holy FFPolAdE
hybridization®] Z2Ze°] #AHA F}oH( Figll ). LY F2 cross banding=
#&s1 ZYAHF bundled} interfibrillar space® H¥3] FAFHAG. EAHZ9
Az A F2o projectione] ®eo] # A 'shag carpet appearance’® A ™
34 RYTH Fig.l2 ). |

3
=

Z : D-Liner Dual PLUS (Sun Medical)& “Jold o] ZX3 &

> BRHRA @Rpx, ARAA g3 AoF Bolx: Aol o] Hd
H X)L AopA AtoloA BAEUTH Fig.13 ). Organic polymer A&
B & sheatholl #dUE particleo] BEHUL, ojR ] FopA@7tA &
17t g Aol BEHJK Fig.14 ).

8. VI : ONE COAT BOND (Coltene®)& Ao}ldAdo) £¥ %
EHdEe FHEA FFHA  gen Aotz HEAHA  Ale]d

_11_



electron-dense$ amorphous phase® ##¥ 4 YATH Fig.15 ). Aol d= 4
o} M # 9| lateral branchol= H&F# Ao & HES Eoj} Z&EES E F UAAK
Fig.16 ).

_12_.
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11%—

Iv. 38

p

Aote] FFAHOHUME FAY AL = AL A AEHT Ye FRE
AHg FEE FFAHA EXY Rold 53] AAAHA K71 A7 AAQY
AL A go] B EAM XHE FEE] A HEFH 2L VFHA 84 99
E AUAHA 849 & AT 49 977 A FouA HAew oA =
g A8 MLE A8 AHE Eifedoltt HHAE Foldd AFANAF
t dotd ARAE NS AFstd AZde e dedsin A8AG
& Eo|7] A8 ddEy] HotF FFAN TUdHAST. dd 8] Fotd HFA
o Fotdo] W@ AFPL 2HIE ATE Bol AYFHPoYIABSD gag
71 detd HAAE A F A3 Aotd Atole] FAAWHA i v AP
A dFE HH @ dHolth oo  dFdAE HZ ARHL Y& 48 /A
Sd87] dotd HAAE dotRedl A F A FopA Alelo] AAUE
FRARANE & o83t BEFoIN FUE7] Fotd HFAAY YotA e
AR FdE FHEL, EFE7] Fobd HEAAYG & EEE HoleA v
st 3t

B AdddA dobd HAAAE =X JolAHo R Xolg-4Fe] gle Al 3
PEAE AHRF olfE tE FTAE HXE AS AF Xol$4Feo] YAUY
T35 AFdel d' BH7t diEolojA Aoldo]l 23 Ex HB3EH Qe
7tsAdol Bx, RAXNRE 7] A A£TFAE LAF B4 dER o4d U
o] XF2Zto]l Fo] Lot AFZe =& glo] dotd AR AV o
€ AoZ dAHU7] WFEolrt

B dYoM A1 FHAAE0F 2dBe Aztsts 3NN g3 AT
3 epoxy Bl Tujsigch AAAN A BHE AT 29EH A FA] epoxy @l
o Xujdts AL AA, A integrityE FAANAAN nASHR d5FE =23
StAAZIL, ERZ 4F(shrinkage)® %3 (collapse)Z A% artifact?} A7+

2 To}FH ultramicrotomyE 7HEskAl M F7] WjEolth. Epoxy #Xe] Ewj

)

o

_13_



e RN E43F ¥ microporosityoll epoxy Aol AFHA A ¥
A-Zotd ZAAW A3 g2 2d ¢ dE 7540 e Van Meerbeek
50l ol3td epoxy dAl Euld R} Eulshx e EEA FHAAAR
Aoz #AYPL 4 #FHE F4L E Aot QoL ok wEgA B AP
AMe 208 A HoE A epoxy B Eofsta AlFEA.

@A 7A] resin tag, adhesive lateral branch®} &A%< Ao} #HAx Ao}a
kel A vAE 4L FF{AE FAYL FAHA 4L 7XNEe Ao
Azt 3 Ao ® S s Aopd Sl adhesive lateral branch7t £
Charpell52® H@Ho)A, Ferrarit&'? AALYolN nustgen, Mjorst
Nordhal®& branching pattern® 3x}€9xoz #¥ste #BHFolAL A
(criss~crossing) 3t W& canaliculis] EA4& #3th ¥ d¥dy F3AAAN
Aoz $EF AF Charpells# Ferrari 57¢] FAIAA@EH 2R 53 1
2% AANY oA &9 lateral branch7} ®Be] #AHUT) o] lateral branch F
9ol & hybridization®] & ¥UoJUA lateral branch®t AZ2H Y& Aotdd:
E4%0] 4H de AL BFY F AU

dotd g ARAAINE =TS dotAUle Fr|Eo] &3z, addFIt
2 AATFZE G2 A FAA =274 €0 E49F F ¥A4HY HAHMME =
2% AIHF Alolz ol AT Sojrtol doh ey Aol ARAF Y
obd FHol UF A2HYE wAHF FYTERI FAHT dFo] HF E9
771 oJ¥A Ho, wdiz gotd Fdol uF FHoYUeW 29 overwet
phenomenon®*o]  RAAA  EAZ YA gt B AYAME
Scotchbond™  Multi-Purpose$}  Single Bond®] Q% ABoA  overwet
phenomenon®] A7l Aoz FEHEd, ol water base Hotd HaAIQ
Scotchbond™ Multi-Purpose$t Single Bond®] H#73slAle] Bo] o] &
dE Aoldo]l =X3&7] Ao Aold EWE UFE A oz A0 ddow
AtR Y. ZF ot HEAAME AHEHEHAMC wWE FEHAYE AP oY
Scotchbond™ Multi~-Purpose$} Single Bond® 9% AlHAME overwet
phenomenon®] AZA 022 AdNA FE&HAYE FGaA HEsrie A
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7t ¥tz ztdt} Kanca$ol™ air syringeZ 3em®] AelA 1-2x5 47
AzAE AE FAUAT ojAE EE dotd HFAAN HEA7I7AE i
27t A& Aoz AZAEHH Z4 Fobd HFAAN wet WE AxHA FOoWA
overwet phenomenong H ¥ & & HFEF A o] glojof & Aoz YEY,

TayS&® water-free acetone base 4to}d H& A2l ONE-STEP®S o] &4
AgolA AFAR Aotdg dzx F HFg FHEANFE wWxRg BxF
re-wetting NZAL W @AY A57 o F ojddn RnEAn, Gwinnett2®
#A gotde AFYE ZAT dPdA dxdE Fotdd HAE HAAMNAE
W 2 Z3YL dojAAR Axd FolA S rewetting A F FAHAY AHY L
FEEEA & F e 2EEH ARG Raddd. &3340l &9
technique-sensitive 37] @& o] A4PAHE v o2 Jopae AFAF Y
FAA GotAE AZAA YFHol AFAE AL U331 AotAE rewetting
AR F gotd HAAE HEste A YAFHLE ol&¥ F e WPz A
Ztd .

Van Meerbeek$ &% Clearfil Liner Bond System(Kuraray, Osaka, Japan)&
Aotde TEXEF F #HI-Yord ZAWE FHHAAv Aoz BEAF 2% A
o] AFE AFotdFZel AR Fo|l EAse RE ASLoE WAHIAG. AY 4
% & electron-densed 2024 HYE FZ2FH EAYEL Ho|x Fow, I
e REAoZ WY collagen fibrile] vd-& Ze F7hEo) electron—lucéntﬁl-ﬂl
BolH collagen fibrilE2 F2 #Z-4old ZAAHIAE HPsA, oA &=
FHo FYP3}e BFES BAT AY e HJd #A FAHA3NY FH
& T3 E electron-densed ¢ I 28U, Tay 5™ 8g Eits
A g AANAE o] & HFAANA HAE =X Aol ARAE YolA g
UE AZAZRAE W A9 & o] #aF, ARAE dotdo] F&d A
A AL HAEATNE EAF AN FESHE od 2= BFHA ¥EHR
3l c}k. Hybridoid region©l2} d#o}A &= electron-lucentd F3IHZF o] flvte AL
BHdetd WE HAZHAN & IAFHANSE YHEiddz 5 & o 2
A 238 A hybridoid region®] 2 & 4 A= electron-lucent?d F3+2 &
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Holx HYTL #/AHA ¥ded ooz wFo Fotd HEAA e Ao
dold ol YR AxHAE gd Aoz Algdd.

2 43¥9A Scotchbond™ Multi-Purpose® old®o] EX g F& xFo
2 A ed 2 olfT YA oWl 7|Ed HFHoZ Wol ol&Ho
on g B H4dAAE 2 7] dEUY. Az FHAEnE #F
2748 EAE W9 electron-density’} #FUIA Fd:, EAHE HAAE)
electron-densed amorphous phase’t #EHYEY ©] A& Van Meerbeek5>®
o] ERHAEnFor BAYF AAY XA EHF HY39 amorphous
phase¥ Single Bond$} ONE COAT BONDE T X3 AFFIME FREHAE
d, & A7A Ford HFAAY FAAAAE Fol+ polyalkenoic acid copolymer7}t
TEHoZ Eolglen o] polyalkenoic acid copolymer’} “toba Wjol dolld
Ca® 3} w839 amorphous phase® WSolyl Aoz ZZ3 3 o)

ONE-STEP®g Aolde] =Xd AFToAME EA4Z0] F2 BFFolad
P4 Y EFE BEY & AU Bl BFE ol AolA
#9] lateral branch® ¥4 %79 hybridizationo] °)FolW Hog #oE}
a8n £439 4SS AFAIFAY FADL ZAH 9 projectionle] w1
de F4E RYE olRAL TaysAPATo datad AR AR Aopdo] AxFH
A7t rewettingH QA& A YElde FHoR RARA,

Syntac® SC& Aoldol EX & AYTANE EFHoE Yo R &
233 oz FEEE electron-densedt Fo] BAHUEH, ol AR A
old EZFo Aol AAE F HAAsAG JHAA dotd Wz AR
3 Eol7td Heldd FAsAE o] gRd EeMolA drt o] Fo FHHA
dvZ #FE 4 AUAFG HAHAA SIATA HE ARAEHR] Fe ot
Well Folglw F433l o] AAH D ARAAY &30 AP £ A= d
ol Al AU M T Jola] EHRHAAWT #AE FHMA electron-dense
& o2 UguA 0¥, £¢ Syntac® SCY AWAZL HPAA EAHF0] B
713 oA UZE Bgol x5 BAHJEH olsd @Adol EANZI ot
Ao A AAMIA otddE A AAR FA EAZ Qe AAAA A
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A7 "dart gl Azdn

TOKUSO MAC-BOND O+ ol A#d Agd dd87] Zobd HAA F
N FUSA AR A} HEAZHA & 710 EoUe Fobd HFH Aot
getd AeHAAE oA e ARHAANY F AFHAE 22 AJUHA ¥ a9
AZA7Y &34 HdE o834 ¥7] W AR o)gs=dE
A g Ho] B Aoz AAIY. FHRAAPNF FRLHE & F U 2
A ore EAFol FHA AU electron-density7} TLFE Aoz H
Fol AFYPol AAFE UF ATE T3 ol T FobA HAAY F&A4
s Hoks BE Ax dastE)e AzE

TOKUSO MAC-BOND O & #Aoldel =X Hd¥Te FAAAE9Z &2
A AW AA AAAM T3 B2 7% HEo WA AeE AL E F AN
td, o] FEL 2 AH AFHA FHAF BHEE A3 toluidine blue &
o2 A& E HFAdA oA (fiter paper)d €A FLZ Q& 747 A=
HA Ft7] fEoz Azd

D-Liner Dual PLUSE “dolddl X3 APTAME E4F°] 43HA ¢u
A A} AolAl# <o) organic polymer AE o2 FZHE particleE 0l
sheathd] WA e o] FRHJEH oA AFHE F7HA1717] HaA A
7t Aoz AU € sheath7t Aol AAE Yol EFFo] A7l AL 43
st Aoz 234 |

ONE COAT BONDE #otde] =Xq dFTodMs EHFLS 328 5+
Ad gt AolAlg Wz FEAA F AR B0 FEE BAcH, olAL A
ZHNE =X wWHo] oA WL massagedty] W&ol obdrt Aztdr AR
AN F =28 2YMFY DT EI massaged @ FAHABA HEHAS F
23tx ZaA EAAZL PYAFHA &1 massage FELLE dotAB U2E JFA
A7b & 48 €03 Aoz AZddn

ERAAENZ BEE ¥ o JevdE 449 SAHA G da 4%
Fog W7 daMe e 48 7HA BAYA HYse A7 Hojok & A
oz Aggr £ 48 A AAYE dd &7 Hobd HAAE =X H
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F oz A EE AFety FRPAIVF 2 BFHe, AFde 2P S
@3t thermocyclingg AT F A ZFHE 7HE Fof At dafA
E o 771 destEe AR, A3 ol Ato]d ZA{Y FA AEE F
3 A2¢dH E4F ARBA dHME o B A7V Y. F HAew 4R
"rh

o] Fotd HAAE Astn A Fobd Atolo FARE FHHAAEND
Aoz BAY A HZzte Aotd HAAE T e HEH HobE FFH
AE HEA7Ie BYd wA 254 o F¥E EioU, @d87] Ford
HHA s B3871 obd HEAA Aol &7 A A W Hole BAHA F%
onz @487 dotd HAAE dFHoeE K& e Asdd.
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v.d &

2 d7E d3& o] &F ABdA HAARFE Dt NRDEAE )7
A:HA H2 ABHD Ae 93 7HA GLE7] Fobd HAA Y opAed dig
A¥Fde Hrrstna @A Fobd Aol FAAWE FAAXEYZE o] &3t
o #EAAYG FAAAG0NE BLE e LA A & & o] o4
Fo] gl A 3UFAE HYo-_F FAF W lmolA Hsod (2FHe o
A3 PSS YFA FAd 232 FYHA EANS 1l FAL Fobd 4%
€ AFg. 7S @d47) Aobd HIAY 1749 B§EE7) Fotd FFAE
Az3jAte] AAUZ old de =2 ¢ F FHAAANE @S 3o o
3% 22 2RE AU

1. 28 A¥HFAA ZYHH9 cross bandingo] F8l13tA BAHYS, AotA
HEA el AolA Alojole 71YEH AT S e Aoz AAHJUY.

2. £4%¢& ONE-STEP®, Prime & Bond®2.1, Syntac® SC, MAC-BOND II
2 =XF AYTFoA F&sA FFHJA, Single Bond, D-Liner Dual PLUS,
ONE COAT BONDE TX @ AgZAAE BRHX gt

3. £A42 W9 electron-density= MAC-BOND II, Prime & Bond® 21¢ =
T3 AYTola 7LD, ONE-STEP®S SX ¢ APFolNE YA ot
=

4. Single Bond, Syntac® SC, ONE COAT BONDE =% ¢ AgZdA: @

A-Aold ZAAARS FHAZo| electron-densed amorphous phase’} S53AF o2
HEHA
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ool Aold MAAS gobdstel AARE Fobd A Zze sa
Jes ARA Aopdel zAd we BFd YuH BFINOU AUY YL
Bgonz wdsy] Hotd AHAF YHeE 448 Aoz ARu
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Abstract

A TEM Study of the Resin—Dentin Interdiffusion Zone
Formed by One-Bottle Dentin Adhesive Systems

Dong Woon Yang, D.D.S., M.S.D.
Department of Dentistry, The Graduate School, Yonsei University
(Directed by Professor Chan Young Lee, D.D.S., M.S.D., D.D.Sc.)

One bottle system was recently developed in order to simplify the clinical
skills and save chair time after continuous improvements on dentin bonding
agents. There has been many studies to measure the bond strength of one
bottle systems but no actual work has been done on micromorphologic study
of resin—dentin interdiffusion zone after one bottle system application.

To evaluate the bonding patterns of various commercially available one
bottle systems to dentin, observation of resin-dentin interdiffusion zone under
TEM was performed. Caries-free human third molars within one month of
extractions were chosen for the experiments. The molars were sectioned lmm
above the cementoenamel junction and got rid of the root portions. Crown
portions of the teeth were sectioned parallel to occlusal surface so that dentin
discs of lmm in thickness were remained. 7 one bottle systems and 1 two
bottle system were applied according to manufacturer’s instructions and

followings were the results.

1. In every experimental groups, cross bandings of collagen fiber were



distinguishable and tight bondings between the bonding agents and

dentin were observed.

2. Hybrid layer was clearly observed in ONE-STEP®, Prime & Bond®2.1,
Syntac® SC, MAC-BOND 1I groups but it was not clear in Single
Bond, D-Liner Dual PLUS, ONE COAT BOND groups.

3. Electron-density of hybrid layer was uniform in pattern in MAC-BOND 1,
Prime & Bond® 2.1 groups but not so uniform in ONE-STEP® group.

4. Electron-dense amorphous phase in most superior layer of the
resin—dentin interdiffusion zone was characteristically observed in Single

Bond, Syntac® SC, ONE COAT BOND groups.

It can be concluded that bondings between the dentin bonding agents and
dentin can be various in pattern according to their chemical compositions and

the condition during applications.

Key Words : One-Bottle Dentin Adhesive System, Resin-Dentin Interdiffusion
Zone, Hybrid Layer, TEM.
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