ABSTRACT

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 fluid. 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 applied.

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)
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Figure 1-a. Schematic diagram of the nano-flow
measurement device.
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AME, 24 &9 35§ F8= AEEH (servomo-
tor)¢F 5%, AA, BES 8A1E& S5 B o|FF
o2 dgse dA3Y (encoder)s AFH 71E AA
(Figure 1-a).
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Figure 1-b. Circuit diagram of photo sensor and servo
amplifier.



3) olFUAY AL Bof o] FFoz HR)
9} A sz 7]&217]

ZE AZE o]FUAtY IR FE-IAY day
(E408-1000-3-2, Autonics, Yangsan, Korea) 8 244
o o] o itit 1 3|17 1000 7N HAs 2930 &
o] 7h4= dlole 543 (PCI 6016, National instru-
ment, Mopac Expwy, Austin, Tx, U.S.A) We] A4
o o] Ao AFE o AFHAT}

AHEE VAR 1 3T oS At 1 m/E] el ¢l
9 HAE7H000 B2/3A olug & FA 9 3=
© 1mn /1000 B2 = 1 7} A}, BAFY 2 o] 0.5
m ©]B2 HA 24 7}ed B9 EFS (0.25 m *
0.25m *7)*1 ym = 0.196 nL 7+ ©o}.

rr
=

e

Yt HoHERIE A 2HQf

WA F 1Y o)l 4 74 &R 4 79t A ¢

< Tholol2E W E o] &3] AT F-99 HE-do}
d AR s7A] AAste Aold HE & Al &
500, 1000 ¥l AFES Z4atd] Auksigith 228 A
B-A2 AT 3 3 m oA $9 xé‘& T FYT e
2 dnpeiet. Add X2HE 15 = B 32% U4t
(Uni-Etch, Bisco, Inc., Schaumburg, IL, U.S.A)C &
A R 3 Aol A2 (Adper single bond 2, 3M
ESPE, St. Paul Mn, U.S.A)E T¥3l9 Figure 1-a$}
#o] sandblasting & Z2tAH slided] fEAETHA
(Denflow, Vericom, Anyang, Korea) o] g-3fo] 23}
Aek F2 A Ag ZdEs AE 0.9 m 9 FEFE A

Q

LY
2R3 B FFoHE SPoH FUE 948 £ YRS

DI 8 B8 SIS HYT HOMHAS FEe S8

FAch A T dniy gatwe] Aold FHd 9ogle
ETEE AAS] A3 32% QAo R 15 2 B A
F FAste AopA o] =EHEE 3 T 40 o] H4%
o QJAIAFAAS (phosphate buffered saline) &
A 2o AZE FEBL B3t XA FFBIH

= ARARFEe Ega RHE A A, 31
&< 3} FHEA FAA F A v!ﬂﬂ‘ﬂﬁr«l 3
ol AAANZY. AR 2T & EetaE RHE X2
5 3598 92 & F S AFEAT. 58 5¢ 1
data point/s 2] H]&Z AJold & 23 £ 55 AAZt
o2 7|28y

o #AE LHATE 7o Aol RulE A EA =2
AlisE 3 e A AU BisBlock (Bisco, Inc.,
Schaumburg, IL, U.S.A)3 387 +8 A] Aldde
A74EAE AZA A Clearfil SE Bond (Kuraray
Medical Inc, Okayama, Japan)2] “dold# U asg
A3 A, AolA AR AlHY =% Adold S 1
A AZ (blot dry) A7 F AZAE] A4 ol E}E‘r =%¥

l
mm

i of

gobd Bel 42 g F, AopHBde] 58L5 R
% 23T,

= Azl el 42 4 Aue Ao} (2 e 27
2 79} AN E S SAT 2 ARE =2 ol B
Wol 443171 A% Fo AopaBele) 587 2% 55

2 vmaset.

A & 222 AAZ F9 Bisblock = Cleafil SE
bond&2 EW AT o Foldg B B9 5EL
Figure 2 9 Table 13} 2t} ¥ g A =29 Aol2

Premolar_1
6000

5000 j —Null
4000 -

3600

Flow (nL)

2000

1000

] 50 100 150 200 250 300 350
Time (s)

(a)

Molar_3

6000

5000 —Null
—CiearFii |

4000

3000

2000 /_/
1000

Flow (nL)

50 100 150 200 250 300 350

-1000

Time (s)

(b)

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 74.7
Molar 4 2307 7.69 580 1.93 74.9
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