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DEVELOPMENT OF NANO-FLUID MOVEMENT MEASURING DEVICE AND ITS
APPLICATION TO HYDRODYNAMIC ANALYSIS OF DENTINAL FLUID

In-Bog Lee*, Min-Ho Kim, Sun-Young Kim, Juhea Chang,

Byung-Hoon Cho, Ho-Hyun

Son, Seung-Ho Back

Department of Conservative Dentistry, School of Dentistry, Seoul National University

This study was aimed to develop an instrument for real-time measurement of fluid conductance

and to investigate the hydrodynamics of dentinal flui

d. The instrument consisted of three parts: (1)

a glass capillary and a photo sensor for detection of fluid movement, (2) a servo-motor, a lead screw
and a ball nut for tracking of fluid movement, (3) a rotary encoder and software for data processing.

To observe the blocking effect of dentinal fluid movement, oxalate gel and self-etch adhesive agent
were used. BisBlock (Bisco) and Clearfil SE Bond (Kuraray) were applied to the occlusal dentin sur-
face of extracted human teeth. Using this new device, the fluid movement was measured and com-

pared between before and after each agent was applie

d.

The instrument was able to measure dentinal fluid movement with a high resolution (0.196 nL)
and the flow occurred with a rate of 0.84 to 15.2 nL/s before treatment. After BisBlock or Clearfil
SE Bond was used, the fluid movement was decreased by 39.8 to 89.6%. [J Kor Acad Cons Dent

33(2):141-147, 2008)

Key words : Dentinal tubule, Water conductance,
adhesive, Hydrodynamics
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Figure 1-a. Schematic diagram of the nano-flow
measurement device.
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(Figure 1-a).
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Figure 1-b. Circuit diagram of photo sensor and servo
amplifier.
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Figure 2. Representative curves of dentinal fluid flow before and after application of BisBlock (a) or Clearfil SE bond (b).
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Table 1. Water flow (nL) during 300 s and mean flow rate (nL/s) through dentin before and after application of
BisBlock or Clearfil SE bond on the exposed dentin surface

Treatment
Tooth Null Bisblock Clearfil SE Bond
Flow Flow Rate Flow Flow Rate Flow Flow Rate Decrease
(nL) (nL/s) (nL) (nL/s) (nL) (nL/s) %
Premolar 1 4429 14.8 769 2.56 82.6
Premolar 2 251 0.84 26 0.09 89.6
Molar_1 394 1.31 45 0.15 88.6
Molar 2 3019 10.06 1817 6.06 39.8
Premolar_3 797 2.66 94 0.31 88.2
Premolar 4 272 0.91 121 0.40 55.5
Molar_3 4562 15.2 1155 3.85 4.7
Molar 4 2307 7.69 580 1.93 74.9
o] & F&2 0.84 - 15.2 nL/sE EX T}, Bisblock 149 brushless DC ZHZ wASH d124€ Aoz
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