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— ABSTRACT

interdiffusion zone after one bottle system application.

between the bonding agents and dentin were observed.

but not so uniform in ONE-STEP® group.

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., Chan-Young Lee, D.D.S., M.S.D., D.D.Sc.
Department of Conservative Dentistry, College of Dentistry, Yonsei University

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

To evaluate the bonding patterns of various commercially available one bottle systems to dentin, observa-
tion 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 1Imm 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 1mm 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

2. Hybrid layer was clearly observed in ONE-STEP®, Prime & Bond® 2.1, Syntac® SC, MAC-BOND [
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 [, Prime & Bond® 2.1 groups

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 pat-
tern 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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Aot2lFo] fle Al 3HTAE EAG ¥ 0.5% chlo-
ramine T €9 44 BHsGTH) 3 2 o]lo A&
o=

HzxToze BE347] dobd HAAQ] Scotchbond™
Multi-Purpose (3M Dental Products)& o]t 1L, 4
ATo2e ¢d87] dobd HAAY ONE-STEP®
(Bisco), Prime & Bond® 2.1 (DENTSPLY), Single
Bond(3M Dental Products), Syntac® Single-
Component™ (VIVADENT), TOKUSO MAC-BOND
I (Tokuyama), D-Liner Dual PLUS (Sun Medical),
ONE COAT BOND (Coltene®)& o] &3t tHTable 1).
Aotd Y (dentin disc)E AZ3l= low speed dia-
mond sawZ+¥ Minitome (Struers, Denmark)$ ©]-£-3}
A3, dotd FAFA M & FFHNIe BHe=RE
Optilux (Demetron)E °|-&3t3ith. FHAAA0Z #2
< $13F 289 A 2o & ULTRACUT ultramicrotome
(LEICA)S AH84193, SoA8r A4S Philips CM-
10 (Philips, Eindhoven, The Netherlands)% 0]-§-3}<]
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Jold e T2 7 72 58 T 8L 1
N 2T Wi, 24 ART AX AL AA =
Zold A & ol de] EXaT.

1) I+ : Scotchbond™ Multi-Purpose (3M Dental
Products) & “Jold el X3 &

wFH & dotd AHE 5E AEHIVE AR F
Scotchbond Multi-Purpose Etchant(10% maleic acid)
2 157 A HEse). 1527 FAlstn 523t #e
F2E A A8 & Scotchbond Multi-Purpose Primerg
13 ©¥3lo) 527 AZAAT 2] 717 VA BT
BHol glod 13] ATE F A AZAF]Z Scotch-
bond Multi-Purpose Adhesive® #¥3HA =23t 10
Z B¢ FFRAAHG

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

hant(Conditioner)

ONE-STEP®
( Bisco )

32% phosphoric acid,

benzalkonium

BPDM, Bis-GMA, HEMA, NTG-GMA, UDMA, ace-

tone

Prime & Bond® 2.1
( DENTSPLY )

36% phosphoric acid

Dimethacrylate resins, PENTA, Cetylamine, hydro-

fluoride, acetone

Single Bond

35% phosphoric acid

Bis-GMA, Dimethacrylate, HEMA, polyalkenoic acid

(3M) copolymer, GDMA, ethanol, water
Syntac® SC™ 37% phosphoric acid Dimethacrylate, maleic acid, modified polyacrylic
( VIVADENT) acid, fluoride compound, water
MAC-BOND 11 Self-etching Primer Bonding Agent

( Tokuyama ) MAC-10, acetone, alcohol, water, MAC-10, BissGMA, TEGDMA, HEMA, photosensi-
Methacryloyloxyalkylacid phosphate tizer ‘

10% citric acid-3% FeCls 4 META, MMA/TBB

Superbond D~
Liner Dual PLUS
( Sun Medical )
ONE COAT BOND
( Coltene®)

15% phosphoric acid HEMA, HPMA, Glycerol dimethacrylate, polyal-

kenoate methacrylized, UDMA, Amorphous silicia

Scotchbond™ 10% maleic acid, water, Primer
Multi-Purpose polyvinyl alcohol thickener HEMA polyalkenoic acid copolymer, water
(3M)
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8tk Ultrathin sectiond AHE 2& gridg 2%
Uranyl acetate$} Lead citrateZ o|FE4S 3 & 80
kVate] %2487 (Philips CM-10, Philips,
Eindhoven, The Netherlands)2.2 #&3l1 KODAK
4489 BE o Fodsitt.

1. 12 : Scotchbond™ Multi-Purpose (3M
Dental Products)& Aloj2lHol| £x3

A Fo] B2 IAT 4% WY electron-density
7} FLEA ¥k, FE20 2 ZE electron-density”}
HojRle S EQTh EAET ARAEA g Aol
A Abol9] A E FlskA 7t BktH(Fig.1). 4% 3
%9l= amorphous phase® #&E 4 9w, o7]d
€ 71¥Y €2 FHH+E electron-lucent vacuole th
T Fdhe 44% T, o] amorphous phase®
resin tagZF = 917} Q. Cross-section® w4
F Ato] 2 interfibrillar space®] o] 758 tH(Fig.
2).

2. I : ONE-STEP® (Bisco)& Alo|&Hof| =25t

3"3%—% 2 #dEon F2 Bdoldd P4
AL It e A PYAPHA e &AL 2y
4 %94 %3 AFAYA Alolo] 2P4H9 projectione
A9 FEHA #cH(Fig. 3). BandE BT & 9= 1
1A R7F ot B3 £ 02 Fohs Aol EAZ A4
A Bo] HAHAH(Fig. 4).

. [IZ : Prime & Bond® 2.1 (DENTSPLY)& 4o}
Aol x5t 7

A9 7Y FAZ electron-densedtAl #F
Holon £4%9 deoe F&AE7 o2 B projec

I stFole #Rle A AtsleIz Mo g
T A} (Fig. 5). —I’E”‘é Z Woll banded
collagen®| o= #&H Y (Fig. 6).

4. V= : Single Bond (3M Dental Products)& 4
OFalHof| Ex3t 7

%ol FREA BESA Lk S WY elec-
tron-density7} LA 4%k, A R] g Aol
el BAE TRk &t AHAE ot HAEo)
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electron-densed amorphous phase® & 4 At

(Fig. 7). A&eX £4%F Alolol| overwet phenome-
non® 2 Ho|& electron-lucentd 71X E thg X §3h=
Eihgo] #2HAG(Fig. 8).

5. V2 : Syntac® SC™ (VIVADENT)E Atoj&Hoj|
TESF

tron-lucent3 amorphous phase wEg 5 9;15’1‘3} X3
A2 Habole Rl ARl FRIgA R F35
E electron-densedt Zo| 2 i’io‘ﬂ ”"}"ﬂ‘)f"—‘lﬂr el

ob|#e] &W 7IAo| & hybridizationo] ZE AL &
AAHFig. 9). P72 cross bandlngO] A #AE
#of) #Q1 PRIz o2 &35 e Ao] TAHA Ue

BT 325 Ao (Fig. 10).

6. I : TOKUSO MAC-BONDT (Tokuyama)&
AotEMol| £ESE A

oL

Zo| 2 FAT TdH FAFHA e B B
°]‘ﬂ BF/Jold o= hybridization®] &7¢] #a= A ¢
AchFig. 11). w¥4#2l cross banding= #2E1 1Y
A% bundle¥} interfibrillar spacex™ B&3] #HAHATH
EXZ9 A wdF9 projectiono] Bo| HAHW
‘shag carpet appearance & A% 3slA HHHFig. 12).

7. Iz : D-Liner Dual PLUS (Sun Medical)& &
OfAMo| =25t 7

THEe B %‘EM %9}1 *1}1?-’9./\] %}ﬂ% Aoz Hol

3’&45]9\13} Fig. 13). Organlc polymer /‘él‘i—i =2
¥ sheathol W31 E particleo] #FZH 1, o]R <] Ao}
A AR E07t e Aol HEEAH(Fig. 14).

8. VIIX : ONE COAT BOND (Coltene®)& Alo}2lH
of =28t 7
TEL T BAHA ggon Foldd A
Atoldl| electron-densed+ amorphous phaseZ #&d
AAH(Fig. 15). “dopAlEz} AdotA &S lateral branch
de A&l & AR Bt B B+ UG
(Fig. 16).
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Van Meerbeek %'"& Clearfil Liner Bond System
(Kuraray, Osaka, Japan)& Ao}dd £¥3 & #2-4
obd AAWE FHAn| 4o s #2e A7 glzlo] A
FE Aot Zol A7EA] Zo] EAsHE AL Loz WA
BT AL AL electron-densed 2024 ¥tjg 7
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& X33he electron-densedt & #aAs) 12y
Tay UL S TN G AR E o) ga A
AN HHE =¥y ] Aol AR Jold-& Y7 A2
e W sk 22 Pgo] BAF T ARAE Holhol &
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