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Table 1. Adhesives used in this study

Table 3. The rates of volatile parts for adhesives
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Figure 1. The method of evaporation of adhesives and determination of weight

for adhes|ves ..............................6

Figure 2. The evaporation rates for adhesives dried for 10sec or 30sec. ------



ABSTRACT

A study on the evaporation of

solvent in various dental adhesives

Lee Hyun-A
Advisor : Prof. Min Jeong—Bum, D.D.S.,M.S.D.,Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study was to evaluate the characteristics of the
evaporation for various kinds of the dental adhesives by the measurement of
the evaporation rates and the rates of volatile parts in adhesives.

OptiBond FL (Kerr, FL), CLEARFIL SE BOND (Kuraray, SE), OptiBond S (Kerr,
0S), and OptiBond All-In-One (Kerr, OA) were used in this study. 10 £ of
adhesive was dispensed on slide glass and weighted by precision balance.
Adhesive was dried for 10 sec and 30 sec by hair dryer and weighted. Unti
the weight of the adhesive became constant, adhesive was stored for 48 h at
37°C in dark oven and then weighted. The results were statistically analyzed
using One-way ANOVA and Scheffe test at p = 0.05 level.

The evaporation rate of OA was significantly higher than other groups (p <
0.05). Significant differences were observed between two air-drying times of
all groups except for 0S. The rate of volatile part of FL was significantly



higher than other groups (p < 0.05) and the rate of volatile part of 0S was
significantly lower than other groups (p < 0.05).

The evaporation rates and rates of volatile parts were different according
to kinds of adhesives and solvents. Also, both air-drying times should not
remove the solvents of adhesives completely. More studies on tools or
methods, which promote the evaporation of the dental adhesives, are needed.
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1. &gz

I

2 HF0 M= O3 20l Ul SRS MOt AASEUCH MESH AdRAH T
Z Hl-OptiBond FL (Kerr, Orange, CA, USA), S&tHl Xiot2AE &= HI-CLEARFIL
SE BOND (Kuraray, Tokyo, Japan), S&H &A2AE HEH-OptiBond S (Kerr,
Orange, CA, USA), S XOrRAlE H=H-OptiBond All-In-One (Kerr,
Orange, CA, USA). OIS2 &4 =EZE2 Table 10il LIEILE UCEH. ArEE HZHOH
et 822 FL2, SE2, 052, 0AZ2Z 2RoIRUCH (Table 1). OptiBond FLI
CLEARFIL SE BONDUIAME= Z2tOlBi(primer)dt AFSER20, OptiBond S
OptiBond All-In-OnetiiAME SO HEHMIL ALEEIACH (Table 1).



Table 1. Adhesives used in this study
Adhesives L . atch
Composition Classification
(manufacturer) umber
FL group Three-step
. Alkyl dimethacrylate resin, water
OptiBond FL primer etch & rinse 3462545
Ethyl alcohol
(Kerr, Orange, CA, USA) system
SE group MOP, HEMA, dl-Camphorquinone,
) ) Two-step
CLEARFIL SE BOND primer hydrophilic dimethacrylate, 01032A
. o self-etch system
(Kuraray, Tokyo, Japan) N,N-Diethanol-p-toluidine, water
Alkyl dimethacrylate, fumed silica
0S group ) ) Two-step
Barium aluminoborosilicate glass )
OptiBond S adhesive ) etch & rinse 3482018
(Kerr. Orange, CA, USA) Sodium hexafluorosilicate, systenm
Ethyl alcohol
Uncured Methacrylate ester monomer
0A group ) ) )
filler, Ytterbium fluoride, water One-step
OptiBond All-In-One adhesive o 3332327
photoinitiators, accelerator, sel f-etch system
(Kerr, Orange, CA, USA) )
stabilizer, Acetone, Ethyl alcohol
2. Algdd
EHMe B8 =FoI| Aol HH £201E 2etA2 2AH(Swt)E FLNE
(Libror AEX-200B, Shimadzu, Japan, 0 1mg)% 01235t =3&oIACH. 2 E=HAl
10 S £20l= 3e2tA 20l micropipette(Discovery, Warsaw, Poland)S 0l&
St ZHst & 2AHI(Awt)E =HGIALCH (Figure 1). ZHiE BFHE &l =e2t0
HE 0ISoll 5 m/sQ HE2Z 10X, 30x SO 22 AXs F Al PAH(Ewt)SE
SHGIUCH (Figure 1). E&Me 2 S0H0F L6 2HOF L EGHE © Nt
T LAUAM 48A12F SO B26IA D DKUY eZ2 EEHS 2H(wt)E =
- 5-



C

b

[}LCH (Figure 1). 2 A del 2t HAXZAIZE 82 219 HES 108 BH=EoHA
=dE X8 U329 340 ol s2sd sLd 422 HIES &E6

Evaporated volatile part (mg) = Awt— Ewt
Evaporation rate (wt%) = Evaporated volitile part wt/ Volitile part wt X 100

Adhesive wt = Awt — Swt

Volatile part (mg) = Awt - Cwt
Rate of volatile part (wt%) = Volatile part wt/ Adhesive wt X 100
: Air-drying

VVYVYVY VY

[

B

Figure 1
for adhesives.

The method of evaporation of adhesives and determination of weight



A. 10 #£ of adhesive was dispensed on slide glass and weighted by precision
balance. Adhesive was dried for 10 and 30 sec by hair dryer and weighted.

B. Until the weight of the adhesive became constant, adhesive was stored for
48 h at 37C in dark oven and then weighted.

A~

—/

HI

3. S

28 JEHO AXZAIZHN 2 S2=1 3gd 42 HI22 X002 dHlu, EIL6t
Jl 2ol One-way ANOVAE AIE0IU 20 Scheffe test2 AIZEEHGH]

0.05).



O =NZ2 SEE0l 2 UEHSH FLE
g2 20l 28 XH0IJF LIEHSCH (p < 0.05,

Table 2). 30x 24X Al 0AZ, FLE, SEZ, 0SZ22 =AZ2 SLE0l A LEtR

S0(p >0.05), FLZ 2 SEZ 2= Mels OE ZE 8z S 20l RS X0l

Ot LIEHSCH (p < 0.05, Table 2).

2 A8l WHOIA 10=2t 302 HEZAIZE 249 HlW Al 0SZE HMelst 2= &

—/

25 WA 30 24X Al RGN O =2 ELES 20 (p < 0.05, Table

o

2, Figure 2).

Table 2. The evaporation rates for adhesives (Mean + SD, wt%)

FL SE OS OA
Alr-drying 30.8145.16aA 14.47+2.25cA 26.3142.74aA 40.30+2.90dA
for 10sec
Air-drying
49.17+3.54aB 47.90+9.40aB 24.64+2.25c A 77.30+7.76dB

for 30sec

Analysis per row = differences between groups are identified with different

lower case letters (p < 0.05).
Analysis per column = differences between two air-drying times are identified

with different upper case letters (p < 0.05).



100

80
Evaporation .
Rates (wt%) 60 —1 l
40
20
O =
FL SE 0s OA

Figure 2. The evaporation rates for adhesives dried for 10sec or 30sec.
Significant differences were observed between two air-drying methods of all
groups except for OS group. * means significant difference between two

air—drying times (p < 0.05).
2. 8&H W sgd HA29 HlE (Rate of volatile part)

M W el A HE2 FLZ, SEx2, 0AZ, 0S=2 =
O, SEZDt AT 2t2 HIst OhE RE AETZE MOINM =
StCH (p < 0.05, Table 3).

Table 3. The rates of volatile parts for adhesives (Mean + SD, wt%)

x
HU

S LEERS
XHOIDJF LEEY

[¢}
o

FL SE (O} OA

77.89+2.98a 61.80+1.30b 33.43+2.44c 58.51£3.98b

Values marked with same lower case letter are not statistically different (p >
0.05).
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