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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 Conservative 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 c¢cmH:0. Class I 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 IF 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 IF.
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),
Bestaloy (Lathe-cut type, Dongmyung )

Copalite application,
Amalgam filling

Resin composites MP ScotchBond MultiPurpose (3M ESPE), E, P, A, LC(10s),
7-250 (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).

Reduction (s.d)

Group

30 min 3days Tdays
AM 97.1 (3.7) 95.8 (4.5) 97.4 (4.2)
MP 94.8 (4.4) 97.8 (3.3) 97.8 (2.8)
SB 96.8 (2.8) 97.8 (2.9) 97.4 (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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Figure 3. (a) Consecutive DFF during composite restoration with MP. (b) Magnified view of consecutive DFF during bonding

procedure of MP. Upward movement (+) vs time on graph indicates outward DFF, whereas downward movement (-)

indicates inward DFF. CP: cavity preparation; LC: light curing; C1: first layer filling of composite: C2: second layer filling of

composite; E: acid-etching; r: rinse; d: blot-dry: P: primer application; ga: gentle air: A: adhesive application.
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