ABSTRACT

REAL-TIME MEASUREMENT OF DENTINAL TUBULAR FLUID FLOW DURING AND
AFTER AMALGAM AND COMPOSITE RESTORATIONS

Sun-Young Kim', Byeong-Hoon Cho', Seung-Ho Baek', Bum-Sun Lim?, In-Bog Lee™
‘Department of Gonservative Dentistry, *Department of Dental Biomaterials, School of Dentistry, Seoul National University

The aim of this study was to measure the dentinal tubular fluid flow (DFF) during and after amalgam
and composite restorations. A newly designed fluid flow measurement instrument was made. A third molar
cut at 3 mm apical from the CEJ was connected to the flow measuring device under a hydrostatic pressure
of 15 emH:0. Class 1 cavity was prepared and restored with either amalgam (Copalite varnish and
Bestaloy) or composite (Z-250 with ScotchBond MultiPurpose: MP, Single Bond 2: SB, Clearfil SE Bond:
CE and Easy Bond: EB as bonding systems). The DFF was measured from the intact tooth state through
restoration procedures to 30 minutes after restoration, and re-measured at 3 and 7days after restoration.

Inward fluid flow (IF) during cavity preparation was followed by outward flow (OF) after preparation. In
amalgam restoration, the OF changed to TF during amalgam filling and slight OF followed after finishing.

In composite restoration, application CE and EB showed a continuous OF and air-dry increased rapidly
the OF until light-curing, whereas in MP and SB, rinse and dry caused IF and OF, respectively.
Application of hydrophobic bonding resin in MP and CE caused a decrease in flow rate or even slight [F.
Light-curing of adhesive and composite showed an abrupt IF. There was no statistically significant differ-
ence in the reduction of DFF among the materials at 30 min, 3 and 7 days after restoration (p ) 0.05).
(J Kor Acad Cons Dent 34(5):467-476, 2009)
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Figure 1. Schematic diagram of the dentinal tubular fluid

flow measurement system.
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Table 1. The restorative materials and procedures for each group.

Restoration type  Group Code Materials Procedure
Amalgam AM Copalite (Cooley & Cooley), Copalite application,
Bestaloy (Lathe-cut type, Dongmyung ) Amalgam filling
Resin composites MP ScotchBond MultiPurpose (3M ESPE), E, P, A, LC(10s),
Z-250 (3M ESPE) RF&LC(40s): incrementally by 2 layer
SB Single Bond 2 (3M ESPE), E, PA, LC(10s),
7-250 (3M ESPE) RF&LC(40s): incrementally by 2 layer
CE Clearfil SE Bond (Kuraray), SE, A, LC(10s),
7-250 (3M ESPE) RF&LC(40s): incrementally by 2 layer
EB Easy Bond (3M ESPE) SEA, LC(10s),
7-250 (3M ESPE) RF&LC(40s): incrementally by 2 layer

Abbreviation: E, acid etching for 15 sec: P, Primer application: A, Adhesive application: PA, application of mixed agent
with primer and adhesive; SE, self-etching primer application: SEA, application of self-etching adhesive; LC, light-cur-
ing: RF, resin composite filling.
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Table 2. Flow rate reduction (%) of each group at 30
minutes, 3 days, and 7days after restoration with
respect to baseline (n=10).

30 min

AM 97.1 (3.7 95.8 (4.5) 974 (4.2)
MP 94.8 (4.4) 97.8 (3.3) 97.8 (2.8)
SB 96.8 (2.8) 97.8 (2.9) 974 (3.1
CE 95.1 (4.1) 96.6 (6.6) 95.8 (5.1)
EB 94.6 (7.4) 94.8 (9.9) 88.7(16.2)

There was no statistically significant difference among
groups for each measurement time. There was no sta-
tistically significant difference according to the mea-
surement time for each material. s.d=standard devia-
tion.
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adhesive7} 37 4o Q)= SB9 EBY 7-%& A& AA
2 outward flowE 2| ¥MEA7IA & R}, old &
&3l FAA AL W) 2o wro] A Y7 vEA
2 233 M doldel AFgo] 2 F ot
o] Ao 98l outward flowe] ol He] o]
& B3 or g 5EE o £ 4t V)& d7E
NME two-step etch-and-rinse %4Z} one-step self-
etch2) 9] B3te HAA = 3] 8 Tz JE3
o] water channelo] Bo] &xjabA o] A Fo] ut
=314 U (semi-permeable membrane) % AL3ch=
AL Bl gopt Af4 BOAE wE HEsts W
& 1 HE AATeEE S2441) outward dentinal
fluid flowd Eole &7} dvke A2 & dFA 2l
& & 9dx ol 2719 AAT YR AU FAES
golatA dte ol 7| & gloels A4Ert

olHonE eSS FEIHE AJotde permeability
2 gAs Al Mo AEY AokgRiFe] FA 7
glojof gt} B dAFolA 48 F 308, 3%, T¥ Aol
NAdel 5 29P& u, baseline flow rate Hi
afo] ozt g sEA HT 88.7-97.8%9
flow rate 4% 2Eov} S YHE HolAle XY
o At Aeche A4std AS$AH SR outward
fluid flow7t Y &I ojd FAA T oA AHE
7 9.7] AE HE Aol

Aot B 380 Zase £8 AR FHA TEiA
o8k 2po] & Holx] @it} B oM 308, 3¢ 1

&

AE o) &3 B A FEM permeability] zte]7} A
o) Jehta geva 4749 4 o obEza £l
FE o) Bt AEE SR o]HY Aol 37
Lo o} FBo] B} e RAEE BYAY, 15
Ao A= opubzbs} B 5 Fof bl 98 2ol
BolA) 2tl MicroleakageE 2733 #39 & A

ST obdzty} Bzl FEoA F3t AolE B

(o]
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2 X' I8 (Thermo-cycling)# o] 77
2EAY o 717 Ft AP A AegE F

FHEY zpolE 2F3te F7HHQ AFE 29
obdzt B3Rl 50 Aolg #RlE) Holol & Aol

r?L
—l°l'

olde 2 AN HaA FHFEER fluid movement
£ 3431 -1—-‘4'5 HlwsjA HEAAE 749 ale]g BEn
7| BRI E R B Aol AHEE A E 7o) B
Bz ztolE Holz] & A dalld e 712 dFEd
H|Fo{A mHsjol & T2 HEo] 2 71X Utk AA, °]
Ao ATF-E0] il acid-etchings 814 RS
HE baselinee 2 e whde] B dApdre
e a2 A7) A4 4% FA Fol smear
layer7} ol gle A flow rateE baselineoZ A3}
o B4, & d7dM e ded) AAANE Fiele £
=5 23 Ao| ofe} 1§ ool BN F4%
Aol AN flow rateE 243 Aot} 9% nE

/\}

=0l A
3L 1.
P

%
W e ga-Aold Aanrh eA Az gA-Haa 3
2o g o]Folx 9lo] AW O dentin diskE AHESHAY
THOE AAFHA Aotd g BF =F A7 Ho}E A3

7189 AFET vlusl EX o 52 Uy sHEE By
< 7)4\01‘4 npAl ko 2 Aol 28 Bzl £3%
oL} 43} AT e 8RlE0] B T g3
< EF EUSS nedor o webq B A7 B3
AEY F& F FhTo g o]d AFEr HHH o
Z vyl et B AF A3 YelA, 9% Wdol
HFdd U 17 9459 R FE lojMe 4
o AHg-E BEAE AlelolE fluid movementE E3F %
Hz SHAME F& Ao|7}t Gl Ao 2 Bt}

228 Aol WA outwarde Aotd#Hd £EFE
dodle 7Y T TS F= 84hE 259 50
o AA QA FEE A8 ZHE I TR &

‘39} FEE AT 7L ot o B4 § BE Ao

e Ao s Ayt A 9F FHE 37C 100% &
Eo 7AW BRo2REH AL Al 29 A ¥
oAl At Fop Al frF Fehe HA F FHWA o}
Yzt AE 7178 AHshe ohrefst dnt Ao daiM =
HE 9l gog B AU hERHY eE =

-

O

o] ¥glE Adstn viRed dnl 3L T3 9 &
2% a2 A¥)A dentinal fluid ﬂowS’Jr FEEY T
Fxo ojr ¥slyt Arle A #aE B davt g Aol
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A AR 5 E(dentinal fluid flow, DFF)2 23317 4
234300 A4 T 13 B 84 o].o:] ohezba} Bat

Folth. Ag AT A 3 WAL AA AR wA 4 25 S5 A
g7 FEE At DFFY) 242 9% gAFE $8 & 308704 d$A 0 o fojfla, 5 § 3, 744 A 54
Byt
T 3t g% BA Al DFFE inward®, €% 39 outward2 sl# it ob#7k 34 Al DFFE inward® HHASI
ZA g8 F v]ekg outward DFFE B4tk 232 489 A A e 3 419 22 Al 47 inward$ outward
= 34 =4 E‘ﬂzﬂa A 4ehe WA A = outward 9 DFF7}

DFFE X393 primer X ¥ 37| #AM= 348 outward, &
Adatel 0l 7SI AY ot inward 854 B9 742%19} Baa2e] B35S G4 inwarde] DFFE Lozt
TE F 30%, 3¢, 794 5 A5 12 DFFY] 22l BAXCE {1 @ Aol g3t (p) 0.05).

SEIO]: JolHBAe] §%, obE7, B34, 43 2
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