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ABRANFE BE ferric ion©] Aol EFo &
Adte ZYPHE HAANNA o2 29
o] 7Nt A

wehA] ARy olgje] Fotd BHAY AR
& 23 2717 948 dFF o] o] FoiA gen,
Scotchbond(3M Co)P¢t & Aotd HAAE =
gao] &) A% o FAY Held AFIH
calcium hydroxyapatite crystalites W4 &} calcium 3
phosphorus & Scotchbond 2 W& Ao 2%
Wao] =4 ¥ collagen network el JAFH&
A'd methacrylate monomer 7} &7} ZUH K
A2 AFE ¢ FE collagen entangement theory &
g23 itk 2% o] e 2L SHAA
5239 23 (wetability) & AHA7)LA
HEMA(Hydroxyethyl —methacrylate), ¥ Q4
(Maeic acid), BE5€ FAELE ste H2 434
(primer) & A7FA1A Scotchbond 2 (3M Co)®Z
AE3 o}, Fold EHd) UE 2EYE X
A1717) 9% HE PP L EE tannic acid U ferric
chloride, glutaraldehyde &} 2& AL o2 TUFE
1A (fixation) A1 71 & A$-8 & F JApwd, o)
=2y =28 RYHFEY 2FE F47
o =g ndAFs} s dAHRe AR FAlO
Z7AAAH 7139 $3AH(cohesion) & F7HAIIIE
w o]}, Amussen 3 Munksgaard®®$} Eliades®
= 35% HEMA $} 5% glutaraldehyde & Z¥AA
AL 2T AT FE0) JE FAANAE &
AYA=E 23133 Jr}. Gluma(Columbus/Ba-
yer)7F ©]9] 24 0.5M 9 EDTA &9& =%
29| A Al glutaraldehyde & o] AA =
e 294859 F8E sAEL, HEMAE B§
Ao 2§ wgo FAsm PO,

¥ Bowen ¥ Cobb®?E =¥2E AAI}R
ol & ttg 2R3 FZ(Crystaline) E°) AFE AAH

Y4 =EFo2 gRAT e PHE AL Q)
o}, Ao}z BA A2 Al ferric oxalate 9} 2.5%
AL &9, T 4 Fo] T N 2T E
S ANFE H)LHA HEEE YA FolA B
9] 97§ Uy A, 2F) NPG (N - phenylgl-
ycine), NPG-GMA (N - phenylglycine and glycidyl
methacrylate), NTG-GMA (N(P-tolyl) glycine and
glycidyl methacrylate) &+ 2 A A& 4 ¢} PMDM
(pyromellitic dianhydride and 2 - hydroxyethylme-
thacrylate)® Z& coupling agent & AH8-3t] &
olde] & 2¥YE ¥i¥ & U I 3
s,

o) Ao}l B&o] thE 29 F& A3
g8 259 2 HA &7 e Jobd B
NYAE ALET Qou, Y =AM Z
FAA A Y A iy BIvh wekd b, &
Aol Ne EANIHA FEAEY FotAAlel
AR ol W29 resin tag ¥4 =}
AYZYHEE 248 47, ¥ag 2% gi
8 $2% A2AL I old] B s il
.

I, A8z 3 Wy

7t HERE

239 2880 gl APAHE BFHez &
Ag 20N 27 AFAHRY AAFHYEL=
dAE 60/l 3,8 TS F807le] 49
Ao} g g3t TAFF Y gso] BAIA.
Aold FARAHAAZE 3% H0:% GLUMA(Colu-
mbus/Bayer) W 9] Cavity Cleanser, Dentin Conditio-
ner(GC Inter. Corp), Scotchbond 2 (3M Dent. Prod)
We] Scotchprep & ©1-8&-8tAt}H(Table 1.

Table 1. Dentin conditioners used in this experiments.

Conditioner Composition Manufacturer
Hydrogen Peroxide 3% H)0,
Cavity Cleanser 0.5M EDTA Columbus/Bayer
Dentin Conditioner 10% Polyacrylic acid G-C Inter. Corp.
Scotchprep HEMA, Maleic acid 3M Dent. Prod.
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3rd

Fig 1. Schematic illustration of sample preparation.

Table 2. Experimental groups in this study in according to the conditioning procedure

Group

Dentin surface treatment

1 Untreated (Control group) after grinding with No. 400 silicon carbide paper

9

3
4

5

Swabbed with cotton pellet saturated with 3% H.0O, for 20 seconds
Scrubbed with Cavity Cleanser (Columbus/Bayer) for 30 seconds
Scrubbed with Dentin Conditioners(GC Inter. Corp) for 20 seconds
Treated with Scotchprep(3M Dent. Prod.) for 60 seconds

L Aledk

1 oW &3 A% A4 AF

APANEE FHog HAY 2071F 1070] &
FAE Y93 zFPAZo] ez FIA A4
AF Fetdo]l A3 xEB=HIL F9 A
EQolwt Wakdo] ALHEE IFAAA 2.5-3
mm 55 F9]9l diamond saw(Buehler Co. Isomet)
& AHE SRS FaA dA3EEE sch
ojZldd e dXFPAF o e NH X FHF0E 3
mm H < F9oA g3 FA el FystA JAd
stgoen, A e ola FEUAAM YA
HEdAEo 2 2.5mm Aol AL & FAY 3
Aok (Fig LA).

o] Add AUE sMTLRE r dA §
IS g Aold BHE AEIv7 (Buehler
Co) ol A F8hol] #400 silicon carbide V9HA1E
A&t §0rpm o] EEE 1023 dAulsE 8]
o 22 XUAHE FErt. 1L dE2T22AM
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gotd g RAEAE A gkom 2T FoHdE
He 3% HO2 H4 2WTE 2023 EA2D
10E7 FAF air2 AZIYL 3FL Cavity
Cleanser & 2WTo] HA Fold AL 30&7
A2 152F¢ FAF ar2 AX3RT. 4
& Dentin Conditioner & G4 "o A 20
22 BAE2R FAF 102 5 ar2 ARAHA
o 53& Scotchprep & 2EX|ol FM 6027
T=¥3T 152%¢ airE W23 H(Table 2).
3% zhe] Aold o) brush E AME-3F4] Scot-
chbond 2 (3M Co)W 9] Dentin Adhesive & = X3
% Visilux 2 (3M Co) & AH8-3t 2027 253
EA=%

2. HAY #FE A% A9 A

PR BE A8 A 20709 HokF T 10
Aol Holo] wAW FAF FUF WHOE A
He AFshd A PR @k I
Zhze] EaAXgFoe Aotd E™] Dentin
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Adhesive & =X38 T Visilux 28 AMHE 2027 #
¥ ANFEY 3% FARRENFLE FFA
g 4g3] AYsty) A AZ 3mm, ¥
mm 2] 2% % stainless - steel mold Wl Silux(U pa-
ste)E 239 24 F4 392 7 increment 3
e 204 2AMETHFig 1B).

3. BAYYE HHWe #F

AR SEEE FEE) S A HL 33 A
g AM ol chisel & AU ¢FHe 719
AlUE FHEANA 258 TF 10% HCOEYo=
20 7Y AL, HEW gL 9% AHe
A o}e} oo RAE 8 A& 10% HClEdo s
U AT YA, o]F EZE AHE F FF
(Eiko ion coater, Eiko engineering Co) ¥ FAF &
2+ 1) 74 (Hitachi S450 SEMD ol €18 714 A 25
KvE oddst g3dg Fasiad.

4. ASZFEE FR3& 4% A8 A

8071 et FAHAAYAE #FE A A
S8 20709 &7AE AT 60749 HFAE 5
T2 whro] AE stk BA 25X 15X15mm 9
stainless - steel mold W]o} Xo}& 3 Hah3}A|
ARAIZ F AV FF acrylic resin€ ARSI
Aol 4 2nmm AL =SHEE YF3Fch o
B35 Xole A494 Diamond saw & AME3le] A
old Hdo] REIEE IFH 2-3mm SHoA
A 3P, 1F AF A9VE o83o 60
pm ¢ X2 1023 A9 3tk dnkd Xobg
5 Foz2 el Jotd R XEgE AR
3 Fold FHFAE XY 20237 FFYA
o #A B2 mold el X7t AP E acrylic
block & HAAZLF obd®e] A7 3mm, ¥9|
3mm 7t B Silux(U paste)E 239 ZA F
FTEAA HE3GT. o F AolE 37T 24 A
7 B8%F g5 A4 7] (nstron Model No. 4201 US.
Aol A A E 3383 4% 50kg 9] load cell &
o]&-8l cross head speed lmm/min A &4 3}
Fon BAF FI4L Scheffe test & AHE3IH

Z
3

m. AEds
7h DEHA FERH| pEd
Nz gg AHotd ¥d AHAd 9% $dw
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¥ HE¥Ae) e o e g nn.

13 AEAe EZgos tFEE9] A|H A
resin strings & B-dol YEUA &k, R
AellX FH] AF ©E F o) gyt
FHHAZ] FHHA Ratn Uch(Fig 3.4). =T
BAAENME ol Y2 AXNFHE ¢ =
resin tag 9] I F& JYevA g1 9 (Fig 5.
a8y g F/7Y AR e FEde 43R
100um ©]/4 2.2 ZA A resin strings o] Ro]32
AAoH (Fig 6), FHHANANE Sum ©J <] resin
tag 7} YREY Aok EE we} FAHD AT
(Fig 7.

2% 3% HO0, AF vdehie Ay 47
A =T FYSHA resin strings 2 FAFL
ol B4 i 71F A ¥Es ForEIm
AtHFig 8). FHEHAMNE A FolA @ YR =2
HAFHI JE resin tag = B & YA H(Fig 9),
B3 EA%e & AT 47 e ¥y
resin tag 7} A3 YRk (Fig 10).

3 . Cavity Cleanser ol ©18 & 2d o] H3lge
1oy 229 v)3) B S resin strings &
Bolie ey tagel Hole oum WS 2 ¥
28 FA FAHZ AAHFg 11,12). A
Az oAl WHEE resintag SR == 17
2T vE FUhEI UJAAT FEFZ tag7h
YehA ge 292 den Awr3yQ tag 9
ZolE 20-30umE A3 AU} (Fig 13).

4T : Dentin Conditioner M &]¥9] Hade] &
Fae 329 3 S H-& resin strings 9 ¥
A& Rolx SINeH 50um ©]Fe 2 M2 A
HEA FE2EA yHozxE wAED Yt
(Fig 14,15). SPEHGME Foi# WEE resin
tag7b 40-50um °]F o2 o] AFHI slon
AEHN A FHE SAzte FolAde & 7
A cH(Fig 16).

5 T ! Scotchprep A 8] £9] HEAHANAE 439
U3 resin strings 2] FAHE FH7F ZAEHAH
Vebtn QAT &9 BAT strings ] B3I A
=y Ao, stringsAlel9] 42 A=t F71E A&
E F AT (Fig 17). FEHAME 4TZ0A %
S A YT L™ resin tag ] 2ol
A Bopm o1} E AoiAT ARz FFHI
AR Fig 18).



kg/cm?

Table 3. Shear bond strength to dentin following surface treatment (Kg/cm?

No Group Group 1 Group 2 Group 3 Group 4 Group 5
1 9.47 3.42 13.68 10.59 16.80
2 10.98 3.45 14.11 10.80 17.44
3 10.85 4.15 14.21 12.30 20.04
4 11.44 4.38 14.36 12.73 20.59
5 12.89 5.87 14.72 21.53 27.35
6 13.14 7.18 14.93 26.25 28.61
7 13.74 7.43 15.82 28.59 38.38
8 14.25 8.21 18.59 30.15 33.67
9 15.82 9.47 18.71 37.04 33.75
10 18.24 9.62 21.08 37.10 48.41
11 21.27 15.36 33.51 39.75 50.64
12 21.54 17.93 45.33 57.72
Mean 14.47 8.04 17.61 26.01 32.37
S.D.* 4.01 4.60 5.79 12.37 13.60
% 8.D. ! Standard Deviation
50 1 A3t FAA F4A& AL AT Table 3 914
E F de AAMHE Al 53 (Scotchprep &2 X2 g
o b o] 7HE & AR EL BAI A 4 7 (Den-
tin conditioner £ X 23k ¥)# A 3 F(Cavity Clea-
3oL nser 2 A& o] hFo 2 & £ME Uz
Anes A1z H A 2¢(H.E AT
20 b A vk AGFRFES Yl (Fig
1 2). Z Y PHLE BAS AN E 1% 5]
0 - FEoAx A 27 A4, A5F Aol
‘ 938k zolrt AARHYR, A1 A5F, A3
0 ‘ -~ T3 A 53 Aol A= Fo§ Afo)r) AAHY
61 G2 G3 G 65 o},
Groups

Fig 2. Comparison of shear bond strength to
dentin following various surface treatment.
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V. &2 9 agt

AL FREA Yold FHe AYHLS =
A717] 98 8 =¥HE F AEHE o] g3y
=9ES AASEE WEL X5 48 oy
A F glenz, FHag g Fe AREY
AHgdte AoE Bzl SO, 24 6% F
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smear plugE X3 2E U2 AAE B
BRI, o]FA BE 222 AASNE WL
FotAHEE ALAA FAHE SV =29
EE2E AAMF-E 327234 (priming agent) A}
ole] FRHAF] A o1FAE F ke FHE
7HA3 Qp®, g oldts] Bl AE T
3 RSukg AAsos P FolAld i)
UA S smear plug & AATLZN AT 5
ERE7} 4 9uMiREE F7rE o AE A
SN TE BT A EC] AFo] EFNE-E o}y
A & doke FY, =3 AEHd o8 54
opdoe] L3FEoA HBAYTFIE AUy B2Foz
W33 B Bt Rd3Q ol Ee By
Aejol A dolA resin tag @) FEIZF HAH) &
g Hgoe LT ¢ vk SE¥ES WX
32 Qich. ol F °lF-EE Brannstrom TP
smear plug E A A 81A] & WA BFF A&
=239 AAE FHI}L Joeu Be 4FEY
3% A H T £F ol Y dig
F2ol dALot AL Al vi$- ojPrhe
FE& AH3n Ut

ojglel Aol AFE F F YE EOE AR
ey FEAALO|Y FEolt Eld % 9
& A48 & don EEE FEE =
HE 83 Yot 4% 22t siAER
FEEH 4%5Y AlojoA pumping FEe] 28]
Zo] & A (residual monomen)t T F-34HE
Eo] FolEg 58 JEsA o) AFE
G UOE®, o)L FEE AR Fol@ile]
BARAN #AG F QE FETEY F& 17
MPa ©)39] AGAFL =7 dolxe A
A24HAYE HAWEa glojA] B Ao
A FR M= FEFF 3 Hd o))
F7He 4 leE ¢AEE QT

Brannstrom 3} Garberglio® € Aot g R =2 X
He 2ol X e tRE XFdot 34
o)A 0.2mm o) SFF 1T 0.7mm o) &
dol EAste B¢ E3A 4SS Bnsqgrn.
a8y Aol dzE AN E FHGEAYG
g Qo] Hopdel AR o) YFEHEI F
7tE ol 2N EY AEUE BEXE 24olA
E E7l9 g8 F deon o 53 BE&go}
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2ol A7 L.ommol8td AS AFe A
74 H A prg o2 veg 4 9leS Husdn
W, AAZ B dFENA 50% FAFEdolg 37
% QLA E 527 95l 2L 2 smear
plug &} 15-20pme] BFFotA g TP TE &
TEE AASFHD®, ol g3 HaEo) 273
B QAL 252 otoly TALEAE
o] ARAAE Fotd el AR /83X ZES
A2 &1 gl v B AP AT AFLEA] @kokth.
1 A @30t d 1 smear plug E A ASA &1
EZHY TE ZTEFE AAY & T £949
8k o571 A3 E o] kT, Brannstrom 3 Johnson
e HOM 95% alcohol 3 2L LA 9%
AdozE: B32H @F AA7 oz
B339 o, Brannstrom 5 0.2% EDTA ¢
Benzalchonium chloride, 1% Sodium fluoride &
#¢ Tublicid 8} 2& &g 72 A4} AT 9]
Z39 <3¢ 238 Jehlittn B,
28y Franquin 3 Brouillet*’ ¥ Silux ¢} Scotch-
bond 2 FE& A3y 4 EDTAS e
Ag-8le} Aol g FuAE® AF 93 pu-
mice & AHE-3tY Anlgr dizEe] HiE A% 4
Fue-2 Bada k. 919 AMLE] 72y
dotd FHXEACE stAor @ fPoRAE
smear plug & #FAolAL AASA 3 EF
Heo AE 28FE AASY, AT LAY
7153 functional group & Bl 7FA= L&A Fe]
Edo] 872 HoAr}. =8 gHAA N an-
tiseptic ¢ &S T FA)A smear plugol EA)
e v B ES AR o2 AAY = Yojol BT}
20, QA AHEEI Q= giREY Aold
EPA A= 2F9 gHelyoly &%, AT
71&8 10-48% F=9 Polyacrylic acid & AHE
s itk AFFxNA AMEEE  Polyacrylic
acd & E¥FLRFE F83H4 ¥ LFEES
AAN e FA9 smear plug & AASA @,
ARAH F2EAFE T 5 U B2 REYE
F3a 7] o] Fotd X A A
2 EEE FAE F Jrh. =3 A EAL Ca2t
2 7r1EE $AIE Fol nlMEte Aol
#E =E3A7E A Bl L L85
Y Aol FUAANXE genz FFPA of



olo] B A= XER =LUFE AH}A
2l 39 H0.9 22 V& ZTUARAE AT
43 23} Polyacrylic acid Y} EDTA, maleic acid 2
223k 2ol vF HALAFL AR5 A e
Vel Bol3 giict. et ol EHE A
H sl g dzd wIAME g AE
ARt A 23€ olfe ¢ & e
3le] e HIYHAA 100um ooz 2
HAYEE resin strings S YER] Roln
ol& B AFE JMx Bigeo] YR & v}
Ao A7/t gastEs AR EY. 28 A3
o]&d Cavity Cleanser ¥ 0.5M %2 EDTA &
Fozx EFH =25E ARFH O AAYY &
A2} Silux/Scotchbond 2 FEAE ©]-8-A] Ao}
A FAYRY ARG AR, AGEYA =7
Dentin Conditioner Wt Scotchprep ol W18} =X &
£& veEh)RY. o]o] ¥k3| Dentin Conditioner &
smear plug & AA&A ¢ BFF =TFE &
HFow GUAFIL 2™ resin strings o F
ARxU FJF gol5o| Scotchprep ol AFo] A
gEss AAE vela AU FH  maleic
acid o Z-& AR A7 XFE Scotchprep & 7
LollME EHR ZEIBER ol FE3<
smear plug?| &35 Futsts wHEHEA &
HOE 7ERL QAAT HEMA & 2& $3t @
FAE FHAA HAY R0l strings T2
YA, AVAFEEF] ELAHoM e o
Hg Fdde FUHE AT T

0] 9} %-& resin strings & FAJ oL} HFol & o]
A7 Aoz Fodal glonm Be A
30-50% AAHEHE o]4-3 AobA S AR A
A F FEHAT FolArIo)Y HYPHAA Ao}
Az} Aol S8R (lateral extension)”} # %l
g8 HAFHDL Y& HAF AL, ol g @R
FAF9 ot YAARE g 948 ARE F
AAFEY S5 AARAF 2 xE 2837
7R 9 AIg A3, ARAAY FFI FE, AE
WY FoldHe ol AAH, FEHII
HEFo o8] Aol & Jebd 4 Yok, Gwinnet
we QA g2e wa gold g AxAT|n

U
2
A

3

2
K=3

[T+

pil
o
Ao
124

j=3
4
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Aotd HAAE HEF 23T 2% 0.2mm 9
% Bgou 24 A1 Xolg ARAINE
< A3 A7 2.0mm 7HX] AFE 23]
AEge BF3gGrt. £3 Jendersen I
B4 gotde] B4 AL Al
e #Ng 243 25 100ume]Fe @A A
25 H9ov H4(erosion)o] dold Aot
AS-ol A 0umPI Y HEE YEMTT B
agto A I AjE oI HA JFr}
Halg & g AR . B AgdAe
28 FAE RolEgg HAHAFR 37C
A Aol Baslte 75d q8 24& X538
AlFlaat dtHer APZAE Dentin Conditio-
ner ¢ Scotchprep & ©]8 EHA 23 FA 50um
H2E 100pum o322 HA A JFH= resin
strings ¢] 2&< YER AT

FEF fEo] Aopd FRAANIA o A
o B3+ Hinoura ¢} Phillips 572 Silux/Scotch-
bond & FEAE AHEA] Fobd BAE-E FHE s
& dzToNA 45.5kg/em’S) 7HF w2 ARE

=

=
A58

=l

L= e
#4xE JeEPRT HO,E Hald B 42.0
kg/em®9] g ¢AE BHon Aoy Polyac-
rylic acid & BN A & 39.3kg/em?, 24. 1kg/cm?e]
e ARAEE BRI YoM 279
Dual - cured Scotchbond ¢ 22 Aold 39
A5 BEAEY F4x BFE AFHER oA
Scotchbond 27318 HFAAE o] §F ¥ AH
XotE wg gl Z294E Y ok ole
TAREY HE v xHFy LI 23
2= v Ty 459 #Hrld o5 HFr1Hel
HE ] IE-& ARSI gleh. E§ Standford ¥
P& FFo FEYZFT Aol EUAYE 8
T&3 Den-Mat Bonding System(8.7MN/m?,
Clearfil Bond System - F(10.3 MN/m? Clearfil New
Bond(11.4MN/m?» 9] Zo}d H&AA7 elg
2.2 3A %€ Dentin - Adhesit(6. 1 MN/m® 2} Sco-
tchbond(8.9 MN/mD 9] ZA$-AMETG & e
AR =E Ragroazs Aokl FUXAAE
of 918 AYAL] FHE AFsT Yo} o
£ AYdAME X&d J5E HESF gln BE
Hog ot ™A} ZEFojol & a4 L
TEE £FY FHEAAHAE AHE AFT A



Fold BHE HFIA ¥ HET(14.47£4.01
kg/em?) 3 H:0.2 A 2] 3 (8. 04+ 4.60 kg/cm?) ]l
H)3] Dentin Conditioner(26.01+ 12.37 kg/cm® <}
Scotchprep(32. 37+ 13.60 kg/cm®» & o] &3 Tol A
ARAE7 78S Yo 2ZH Standford o F
2o fA1E Holn YA} Cavity Cleanser &
Ag8 F(17.61%5.79 kg/emDAAE diz=To
HE A=Y #4949 U e RolA o
tth. T3 B AEA Ao FAEE B &
TE vE YA BE] Foldu fr1d 3
Hhg-o] Aot AT E FAEe AT
4 13131 Nakabayashi 5'9°] #733 d&g A&
Rz gzl AR o EF A o3
Agto] dARES gAIEq F1 vk, S Nakab-
layashi'®oll 213l AgolAld AR 29 @3 tag o)
AT gsAE HUR 6MN/m? ol 3] 28A=
€ 712 & glon 1 oo Axg e
A M ot F71do R Ao Ajtel
ook & Axdn k. AAE olgEL &
71A7e] 3183 2FE 3 B =FHEo] 3
A2 Y™ Amussen F Munksgasrd?®, Anto-
nucci 9L 0] EAFAE Foldu {719
amino group(-NHy) ©]t} hydroxyl group(-OH)=} wt
&8 & 4 QT acid chloride Y} isocyanates 7} &
8 9FAE AHEEY2M,  Eliades ¥
GLUMA Well 35% HEMA ¢} 5% glutaraldehyde &
ZPAA =2 28-S Hud3 vt =§ Ma-
suhara 9} Nakabayashi'®& Aeoldu Y8912
A FEE 2AAE £ lE TBB(Tri-n-butyl
borane) 7} #52 monomer ol IFAF A4S
FAlel AYE 4-META ¢} 28 @34 & 2§ A
18MN/m*®] & ZA¥EEE Byt

T B AYA £F dold LAA A ALg-oll
%) A AGAYAEY A& g 4T EH S
H| A} §=2]4e] zpelrt dElGT Qled ol
A@E 52 ztold g3 71AHJTL ALeHT
E AP A& AdFE] 2FATY FAR
B7ker] BHobes 2 A A od AuEd
Bl A o9& Rz At = YFA I
2% ¥iMz v AA Vet oA
o} 71A] ol HAA Y @ FIVE HA
LA FolE 4 gle vl Fotd THxgA =
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Aotd FEA 9 AFukgolv AATY APE
o gEo] ¥ A7t Basdtee Alsd

=2

(==

v, &

F29] Fold BAAZAE ¥ B
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EXPLANATION OF FIGURES

Inner resin surface corresponding to the grinded dentin which was no conditioning. Resin strings
were not formed in any place. X50

Details of the specimen in fig3. Note the formation of voids according to the surface roughness,
X200

Fractured dentin surface which was no surface - conditioning. Resin tags were not formed too
during its penetration into the dentinal tubules. X1200

Inner resin surface corresponding to the not conditioned dentin in another specimen. Marked
penetration of resin strings above the depth of 100um. X80

. Fractured dentin surface in another specimen which was not conditioned. Resin tags were formed

shortly below the depth of Sum. >X1200

Inner resin surface corresponding to the swabbed dentin with 3% H;0, No penetration of resin
into the tubules, X35

Fractured dentin surface treated with 3% H.0. No formation of resin tags into the tubules.
X1200

Dentin surface treated with 3% H:0. Formation of resin tags to occupy tubular orifice superfically
from the surface. X1500

Inner resin surface corresponding to the treated dentin with Cavity Cleanser. Formation of resin
strings into the tubules partly. X250

Details of resin suface in Fig. 11. Resin strings occupying dentinal tubules approximately 30um.
X 1000

Fractured dentin surface treated with Cavity Cleanser. Formation of resin tags to occupy dentinal
tubules 20-30um from the surface. >X1200

Inner resin surface corresponding to the conditioned dentin with Dentin Conditioner. Most of
the surfaces were occupied by resin strings. X100

Details of resin surface in Fig. 14. Long tags could be seen, giving the inner surface of the resin
the appearance of interlaced fibers. * 1500

Fractured dentin surface treated with Dentin Conditioner. Resin penetration exceeded 50um deeply
from the surface. X1000

Inner resin surface after application of Scotchprep to dentin. Various areas were receptive to
resin impregnation. The interlaced fibers between resin tags were more evident. X80
Fractured dentin surface treated with Scotchprep. Resin tags occupying dentinal tubules above
50um. X1000
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— Abstract—

A STUDY ON THE RESIN IMPREGNATION AND SHEAR BOND STRENGTH
BY VARIOUS DENTIN CONDITIONERS

Kwang Won Lee, D.D.S., Myung Jong Lee, D.D.S., Ph.D

Dept. of Conservative Dentisty, College of Dentistry, Seoul National University

A variety of surface pre-treatments have been advocated to prepare the dentin prior to placement
of a bonding agent. The purpose of this study was to evaluate the effect of various dentin conditioners
upon the degree of resin impregnation to the dentinal tubules and the shear bond strength of a new
dentinal bonding agent (Scotchbond 2) used in conjunction with a visible light cured composite (Silux).
The healthy eighty human molars extracted due to periodontal or orthodontic reasons were used and
randomly divided into five groups. All the grinded dentin surfaces were conditioned with 3% H,Oz,
Cavity Cleanser (Columbus/Bayer), Dentin Conditioner (GC Inter. Corp.), Scotchprep (3M Co.) according
to the manufacturer’s directions. The specimens were then demineralized in 10% HCI for 20 sec. and
24 hrs. in order to observe the resin tags in Hitachi X-450 scanning electron microscope at 25KV.
Also, shear strengths were obtained using an Instron Testing Machine with a crosshead speed of 1

mm/min.

The following results were obtained 3
1. In group treating with Dentin Conditioner and Scotchprep, the resin strings were formed on most
of the surfaces and penetrated more than 50pm into the tubules.
2. The inner surface of resin treated with Cavity Cleanser, indicating the resin strings formed partly
and penetrated about in depth of 30um.
3. In control and experimental group treated with 3% H:Oq, the resin tags were not formed, if any,
penetrated shortly.
4. Shear bond strengths in groups treating with Dentin Conditioner and Scotchprep were statistically
significant increase than with 3% H,0, (P<0.01).
5. The Scotchprep treatment group was significantly higher in shear strength than groups treated with
no conditioning and Cavity Cleanser.(P<0.01)
6. Shear bond strengths evaluated were gradually increase in proportion to the tag length of resin impreg-

nation.
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