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(1) X A E
A e @A AR bz
o] thE 6F 79 HR AWMEES /‘}%3}
1 742 ofefel 2t}
1) 27} 8 W (Self-curing method)
@® Avanto® (VOCO, GmbH, Germany)
@ Superbond C&B (Sun Medical, Japan)
(® C&B™ CEMENT (BISCO, USA)

2) o1% 3 9 (Dual-curing method : self-

curing + light curing)

@ Panavia™ F (Kuraray, Japan)
@ Calibra® (Dentsply, USA)

® Variolink® II (Ivoclar, Germany)

15.0mm

e ——

Fig. 1. Design of each specimen.

(2) N A&
Polypropylene mold$} slide glassE &3k 2zt

Azl 2| Ao ma} d AMES £ 47

15mm, ¥4 1.0mm, FA 4.0g%) v23 el A

AL AZstiet. (Fig. 1, 2)

(3) &7
8.27]%= DS-63(Yamato, Japan)< AH&-3t5t}.

4) AR A&
AA A ee LIBROR EB-2800(Shimadzu,
Japan) =& AH&-3ITH

(5) dAE 2y
x4 72]3 = Mitutoyo Digimatic Model CD-
15B(Mitutoyo, Japan)S AH-3FA T

AEFE 4 2 539 #97 AHMEL] Avanto®,
C&B™ CEMENT, Superbond C&BE 242z 1
T, 2%, 3TeR, olF FHI W +EFEY

M F, Variolink® I & 2}2} 43,
Folatt. (Table I)

Calibra®, Panavia®
b, 6302 B

/e O e O 8

1.omm{ | “— 15.0mm

A : Slide glass

B : Polypropylene mold

Fig. 2. Diagram of polypropylene mold for making
the specimens.



WACTRVAL REAGING  BALANCY i

Fig. 3. Desiccator : DS-63. Fig. 4. Electronic electrical balance.

Fig. 5. Digital caliper : Mitutoyo Digimatic Model Fig. 6. Prepared resin cement specimens.
CD~15B.

Table I. Classification of experimental groups

Group Resin Number of specimens Curing

cement Water Lactic acid method

1 Avanto® 5 5

2 Superbond C&B 5 5 Self-curing

3 C&B™ CEMENT 5 5

4 Panavia™ F 5 5

5 Calibra® 5 5 Dual-curing

6 Variolink® 11 5 5
Total N = 60
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(1) A1 A=

ANSI/ADA Specification #27¢] o] iz}
polypropylene moldZ ©] 43l Fig. 134 22 24
15mm, 57 1.0mm, F7 4.0g+0.06g tj23 &
go] AlAS 2t 77 1070, B 60708 A ZALY] A
Al met T, St AZstgich

(2 g7 Zu

1083 3R A1 HEL 37C + 29 327
ol &4 24717 B2t Rsle A £3HA1Z T

3y A3 2 FH 54

24AZY B 327)o B Al EL tAE e
3 (Mitutoyo Digimatic Model CD-15B, Mitutoyo.
Japan) & °] &3t FA 4 AA-& SH8AUL o

W A2 e 29 E 38 W 2Yae.

@) FA=4

A 2 ARE AR S *1%%8 thA] 37T +
2¢e] 2719l 24A17F %OP o % 23¢ + 2¢e
3l 7)o A7t T B & Az S (LIBROR
EB-2800, Shimadzu, Japan)& Alg-3le #AIE &
A3t o] a2 miolet F sl

(5) FFT 2 24t &l B

FAE S8 1070 AH F 57< 37C £ 2¢C

Fig. 7. Measuring thickness and width.
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m, &) g1 A 2HE AH FA ()
m, &N T T A1 FA (ug)
m, & g2 2A4E A FA (we)
VAR #39) (mm®)



4. A Mz . &% Z2t

£ =&9 BAAZ = SPSS (Ver. 10.0, SPSS, 1.2+ 2ol B3| &X ADlo} Su| =X A}
U.S.A)E AHgsta] SAAY st

7 wael FAd S ZAR A%l one-way 24 7 @4 #3) e Tl Table s 2
ANOVA test, multiple range test(Sheffe & o] JelF
Tukey s test)E A3 1, £33 Wo] v 3¢ BE TollA & BEd Fof FAIE A%
o] ol e ZAE] 918t Independent T-testS on, FRFE: A o B Zaygs B
Al e 95%9 FelerEo R HAFat. o},

Table II. Results of measurement according to group

Group m m, m; \ Group m m, s v
365347 364557 356478  199.345 401201 400809 395901 209.904
328964 328174 319687 209.414 412546 412154 407946 178.840
392451 391661 383589 194.433 448521 448129 443431 198.650
326087 325197 316874  207.030 490124 489732 484899 201.255
335412 333802 325124 211726 4 470254 469862 465454 186.456

336985 320145 200.012 423658 416585 194.488
361245 345689  181.980 416582 409819 183.991
356214 340998 180.520 415892 408582 205.001
369841 3563874 190.421 425687 418614 192.040
348512 332272 189.963 405621 398548 194.562

304587 304501 297974 180.544
324587 324501 318320  180.906
299854 299768 293014 192478
336587 336541 330059  190.729

420156 420001 416562 175.787
403201 403046 399245 194.973
412984 412829 408590 210.593
453201 453046 448907 212.334

S O 00 IO R W S © 00 -1 U W SO 00 -3 O WD —
SO 00 IO Ut W (S © 00 10U W DS 00~ O W N e

2 365214 365128 358214 200.548| 5 426789 426634 422456 208.572
336974 321459 204.270 412368 407845 187.611
352147 336632  209.133 427654 422631  206.101
345698 330283  200.689 415204 409781 222.523
345621 332256 181.980 416857 411452 219.590
332578 319213 179.747 417892 412445  219.497
3758396 375847 367632  179.066 495621 495421 493421 205.170
441201 441152 431562 209.064 540001 539801 537624 232.724
420145 420096 410506  206.001 476231 476031 474031 208.785
389501 389452 380257 201.084 495621 495324 493421 201.449
3 392501 392452 382956 204727 6 483201 483001 481001 211.159
400014 384568  201.620 457821 454821 175.860
364578 349832 190.984 512036 508536  202.897
385241 369895  197.346 542698 539054  203.905
396547 381998  188.690 500123 496723 194.406
415627 400657  193.189 512462 509162 191.119

mt : mass of specimens prior to immersion in solution (unit : ug)
m2 : mass of specimens after immersion in solution (unit : )
m3 : conditioned mass after immersion in solution {unit : ug)

V : volume (unit : mm?)



ANSI/ADA specification #279] &4]-& A}-4-3t4

s e 2 FALE AN A4 S
Table I3} Zo] velytt}.

TE 7oA A Selmrt o 2 32 BS

o, 39 H].u."ﬂ/q 1,2, 3750 4, 5, 629]

S B9a, 5709 AR & o] &3 S

FE =R -‘?’]9’r 2o AnE 29

3. &2 EXTo FWX H|u 2N 2t

2 Ao 24T F7 FAT o 159

A thel Table IVe} 2o, 33X 71 & &

(46 0824)%, 67ollA 71 22 34(9.5199) % Ve
om Fig. 72 3% Aol aefjLelrt,

Table Ve 74 #719] $8 FFE dig one-
way ANOVAS} multiple range test®] %24 &
Hgkol 7H% A2 & 637(9.5199)01%10, BE
T3kl ol sl Aol & Bt (PC0.05)

)

l:'l

Table III. Results of solubility and sorption according to group (unit © ug/m)
Group Wso Wl Group Wso Wil
1 40.5277 44.4907 1 23.3822 25.2497
2 40.5273 442998 2 23.5294 25.7213
3 41.5156 455787 3 23.6496 25.6230
4 40.2018 46.9158 4 24.0143 25.9621
1 5 40.9869 48.5911 4 5 23.6410 25.7434
6 84.1948 6 36.3672
7 85.4821 7 36.7572
8 84.2899 8 35.6583
9 83.8510 9 36.8308
10 85.4904 10 36.3534
1 36.1519 36.6282 1 19.5635 20.4452
2 34.1668 34.6422 2 19.4950 20.2900
3 35.0897 35.5365 3 20.1289 20.8649
4 33.9855 34.2266 4 19.4929 20.2229
2 5 34.4756 34.9044 5 5 20.0314 20.7746
6 75.9534 6 24.1084
7 741871 7 243716
8 76.8105 8 24.3705
9 73.4423 9 24.6140
10 74.3544 10 24.8158
1 45.8769 46.1506 1 9.7480 10.7228
2 458711 46.1054 2 9.3544 10.2138
3 46.5532 46.7910 3 9.5792 10.5372
4 45.7271 45.9708 4 9.4465 10.9209
3 5 46.3837 46.6231 6 5 94715 10.4187
6 76.6095 6 17.0591
7 77.2106 7 17.2502
8 77.7621 8 17.8711
9 77.1053 9 17.4892
10 77.4889 10 17.2668

Wso © water sorption (unit: ug/me)

Wil © solubility in water and lactic acid (unit: ug/mr)



Table VI 3o M& 8 FAE9] SH o
3}t Independent T-test A¥telw | X7} 3 whg
o] 8 EAL 7(40.35073) Euhe= o] F 3
WY FEEAT 2H17.6347)0] d AA Yelyton
FAA e Aol B BT (P(0.05)

r_{

Table IV. Mean and standard deviation of water

sorption (unit : ug/md)
Group Mean SD
1 40.7519 0.5103
2 34.7739 0.8722
3 46.0824 0.3625
4 23.6433 0.2339
5 19.7423 0.3116
6 9.5199 0.1506

Table V. Results of multiple range test for water
sorption

Group| 1 2 3 4 5 6
1
2 *
3 * *
4 * * *
5 * * * *
[ * * * * *

* : denotes pair of groups significantly different at
the 0.05 level

Table VII. Mean and standard deviation of water

solubility (unit : ug/mt)
Group Mean SD
1 45,9752 1.7955
2 35.1875 0.9351
3 46.3281 0.3571
4 20.6595 0.2606
5 20.5195 0.2875
6 10.5526 0.2725

N
als
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s

Sl ZHA|

[fmi

Jl)l-

A 2}

AT

2 AgN 348 ¢ S B £EH
A T Table VIITH 2oR, 334 71 2
#(46.3281)2, 6 ollA 7H 22 #4(10.5526)0&

(unit : wg/mt)
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15
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5

0

Fig. 7. The graph of the mean value of water
sorption of each group.

Table VI. Results of Independent t-test for water
sorption according to curing method
Curing Method Mean SD Sig.
Self-curing 40.5073 48147  0.000
Dual-curingz 17.6347 6.6178

(unit © pg/mi)

AN

50
45
40
35
30
25
20
15|
10

5

NN

0
Group 1 Group 2 Group 3 Group 4 Group5 Group 6

Fig. 8. The graph of the mean value of water sol-
ubility of each group.



e, Fig. 8&
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Table VIII< 7} #7ke] 7 &3 %ol ti&t one-
way ANOVA$} multiple range test®] 2224 &
kel 7H AL & 67(10.5526)0192H, 12
(45.9752)3} 37-(46.3281)& A9 3 BE 7 &
U= Aol & AT (F{0.05)

Table IXE & ol e ¢ 3= 54
i3t Independent T—test ZA3te|H | 27} 531 W4
B ZAE 36(42.4970) Robe o] % 23 W

F2= (18.9140)°] W AA UeboH
A9dE 2ol E Byt (P{0.05)

=g ATe] YRS YR

o
o,

Table VIII. Results of multiple range test for water
solubility

Group| 1 2 3 4 5 6
1
2 *
3 *
4 * * *
I} * * * *
6 * * * * *

* : denotes pair of groups significantly different at
the 0.05 level

Table X. Mean and standard deviation of lactic acid

solubility (unit: ug/mi)
Group Mean SD
1 84.6616 0.2391
2 74.9495 1.3855
3 77.2353 0.4333
4 36.3934 0.4654
5 24.4561 0.2391
6 17.3873 0.3104

2 AdoA FA e A Sz Hdd FFH
e 29| Table X# 2o, 1A 7P & &%
(84.6616)%, 67N 71 && 3(17.3873)<
vehdon, Fig. 95 §% A9 A E 1=
Z yepd Aol

Table XI& 4 w39 24t &8lx=] g one-
way ANOVAS} multiple range test®] ZZ2A &
Bgkol 71 A 2& 61(17.3873)019 2 ZE
T3t Fe A= _} 1€ B9 (PX0.05)

Table Xl 23 Wid @& $8 &%= 33
th & Independent T test Zzto], 27t ST W
o] 48 FA% 71(78.9488) Bl o|F T W
FE FAT 30(26.0789)°] o FA Jelgton
£94 & Aol 5 BAT} (P(0.05)

Lo

Table IX. Results of Independent t-test for water

solubility according to curing method

Curing Method Mean SD Sig.
Self-curing 42.4970 5.4637  0.000
Dual-curing - 18.9140 6.4920

(unit - pg/mi)

90
80 g
0 7
60 <
50
40

301"

20

10/

0
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

Fig. 9. The mean value of lactic acid solubility.



Table XI. Results of multiple range test for lactic
acid solubility

Group; 1 2 3 4 5 6

1

O Ot W W N
*
*
*

* . denotes pair of groups significantly different at
the 0.05 level

7 Aot AHY BE AR, AFEY 2
2 W] igleh® 1970 tolE 2% At %

&S FaAI7] Yal nAle 1] SHAE £
5t BissGMAZF 712= %3 dimethacrylate

ui

monomer AHE 22 FIAE A AHER 7
ol #EE A 59 tget §EE o] &H3
t}. 1980 Tl e @3 Al EZ} ehnld]o] E v]o
U oud =A@ Fo HACE B9 AHeE
o} A3 #Hol Stz Altsta e
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FFARE & F Ut AR AET} =AY
FE F2o] HAE Ao W) AN, RAEEd)
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Fojx] 31 i}, 19921 d White Y @7 A|HES} &
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Table XII. Results of Independent t-test for lactic

acid solubility according to curing method

Curing Method Mean SD Sig.
Self-curing 78.9488 4.3804  0.000
Dual-curing 26.0789 8.1257
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(1) % £2% Bl A Variolink® 1I , Calibra™.,
Panavia™ F, Superbond C&B, Avanto®, C&B™
Cement& 02 Z713l9low, BE 7o o3

Aol 7k 9ltek. (P40.05)

(2) B tig gal% ¥ Al Variolink® 11, Ca-
libra™, Panavia™ F, Superbond C&B, Avanto®,
C&B™ Cements 2 7184928, Avanto® T
7} C&B™ Cement w5 A28 2& w3kl f&
o] 7F YA (PX0.05)
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ABSTRACT

A STUDY ON THE SOLUBILITY AND THE WATER SORPTION
OF VARIOUS RESIN CEMENTS

Yu-din Hwang, D.D.S., In-Ho Cho, D.D.S., Ph.D.,
Ju-Hwan Lim, D.D.S,, Ph.D., Heon-Song Lim, D.D.S., Ph.D.

Department of Prosthodontics, College of Dentistry, Dankook University

Statement of problem. Among the physical properties of adhesion luting cement, the aspect
that requires the most important factor is the degree of solubility and water sorption. Dissolution
or an inadequate due to excessive water sorption inside the oral cavity compromises the while con-
currently increasing the susceptibility to secondary dental caries.

Susceptibility to dissolution and difficulty of removing remnant cement from the gingival sul-
cus have hindered the use of dental resin cement in the clinical practice, but the improved char-
acteristics of newer generation resin cements have interest in and enabled resin cements to be
widely used in adhesion of fixed prosthesis, such as laminate veneers and all-ceramic crowns.

Purpose. The purpose of this study is to compare and analyze the degrees of solubility and water
sorption of a variety of resin cements widely used for clinical purposes with different curing meth-
ods.

Material and methods. Self-curing resin cements, Avanto®, C&B™ CEMENT and Superbond
C&B cements comprised group 1, 2 and 3. The dual-curing resin cements Panavia™ F, Calibra®
and Variolink® 1I were divided into groups 4, 5, and 6, respectively. The investigation was car-
ried out using disc-shaped specimens as specified by ANSI/ADA Specification No. 27. The degree
of water sorption, water solubility and lactic acid solubility of each test group was analyzed sta-
tistically leading to the following conclusion.

Results. The degree of water sorption was shown to increase in the following order : group 6,
5,4, 2, 1 and 3. There were significant differences between the water sorption of each group. Results
of the degree of water solubility were shown to increase in the following order : group 6, 5, 4, 2,
1 and 3. Statistically significant differences were found between each group, with the exception
of groups 1 and 3. Finally, the degree of lactic acid solubility was found to increase in the following
order : group 6, 5, 4, 2, 3 and 1. Significant differences were found between each group. In gen-
eral dual-curing resin cements displayed substantially lower values than self-curing resin
cements with regard to water sorption, water solubility, and lactic acid solubility.
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Conclusions. From the results of this study, dual-curing resin cements show a significantly
lower degree of water sorption and solubility than their self-curing counterparts. Clinically, when
selecting resin cements, the product with a lower degree of water sorption and solubility are pre-
ferred. The results of this study indicate that the use-of dual-curing resin cements is preferable

to self-curing cements.

Key words : Dual-curing method, Resin cement, Lactic acid solubility, Self-curing method, Solubility,
Water sorption
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