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A study on the water sorption and the effect of water sorption on

micro-hardness of dual-cure resin cements

Su-Jeong Choi, Jin-Hyun Cho, Cheong-Hee Lee*

Department of Prosthodontics, School of Dentistry, Kyungpook National University, Daegu, Republic of Korea

Purpose: This study examined the water sorption of commonly used dual-cure resin cements and compared the change in the
micro-hardness among the cements. Materials and Methods: Five types of dual-cure resin cements (Maxcem, Duo-link, Panavia F,
Variolink II, Rely X Unicem) were selected. Fifty specimens were classified into five groups containing ten specimens in each group.
The water sorption of the five specimens in each group was evaluated after being immersed in distilled water (DDW) for seven days.
The following results were obtained by comparing the specimens immersed in DDW with those not immersed in DDW. Results:
1. The water sorption of Maxcem showed the highest score, followed by Panavia F. These two cements were followed by Duo-link
and Rely X Unicem. The water sorption of Variolink Il showed the lowest score among the cements used in this study. 2. Among
the specimens not immersed in DDW, the micro-hardness of Rely X Unicem showed the highest score followed by Panavia F and
Variolink II. These cements were followed in order by Duo-link and Maxcem. 3. Among the specimens immersed in DDW, the micro-
hardness of Rely X Unicem showed the highest score followed by Maxcem, Panavia F and Variolink Il. Duo-link shoed the lowest
score among the cements used in this study. 4. Maxcem, Duo-link, Panavia F and Rely X Unicem showed significant differences in
micro-hardness due to water resorption but Variolink Il was unaffected by immersion in water. Conclusion: Using the resin cement
which has lower water sorption and higher micro-hardness is recommended. (J Dent Rehabil Appl Sci 2014;30(2):138-44)
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A study on the water sorption and the effect of water sorption on micro-hardness of dual-cure resin cements
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Zth(Table 1).

2. diY

1) #E% AHE A HA| =

Polypropylene mold& ©]&5}o] 27 15 mm, &+
7 1.0 mm¢] oA FEjo] AlHE OF T 10714,
2% 5078 ARSACHFg 1), AT BF s
g ARALY KAl T R, FEE7)Blipar™
FreeLight, 3M-ESPE, Seefeld, Germany) 2 FZAFs}o]

Table 1. Resin cements used in this study

Group Material
I Duo-Link (Bisco, Schaumburg, 1L, USA)
11 Maxcem Elite (Kert, Orange, CA, USA)
111 Panavia F (Kuraray, Okayama, Japan)

IV Rely X Unicem (3M-ESPE, St. Paul, MN, USA)
V' Variolink II (IvoclarVivadent, Schaan, Liechtenstein)
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Fig. 1. Schematic drawing of specimen.

Feotol Al A AlEe 37°Ce] L]0
24417 B9 Bksto] $da] AT

Y2 &H 7Hs3t digital caliper (Guang Lu-03000002
Electronic Digital Caliper, Micro Precision Calibration
Inc., Guanglu, China)& ©]-83}o] 27 2 FAE 574

shed, of w A The 912 58] ¥HE S,

(2) Tl 2

£ 9 7] ARES 37°Ce FR4e 7Y F

N
[

3) A &4

0.1 pg F 2 FX 7} AR £ (Pyunghwa High
Tech Co., Daegu, Korea)s AREsto] 5740l Byts}
R AHEG] FAE FHcI0] o] FHES mig} o}
AL, o] AlHES thA] 37°CY F-& 7] 24A17F 54,
23°CE] g27]0] 1AI7F 58 Bt & FAE F%510]
o] & m22} 5k}t

5T 077 TR 7} AU 20)E ANY F
ANSI/ADA specification no.279] th& 341& AFE-5}

48 FHES AN

Wsp = (ml-m2) /V

Wsp: 8 :%E'E(pg/mmj’)

mi: 290 B8 5 AE 2o g

m2: Soo) BEY g Fevlo] BeY T A
7 (ug)

Ve Al 9] 531 (mim)
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3) UMl A= 5%
Zt % 9 ol Haskld 5719 Al
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Statistics (SPSS Inc, Chicago, 1L, USA) T2 30 2
A sisich o] FF E AMEY] AjFof w2
Exteo] §9)3t x}o]7} QJ=A] Kruskal-Wallis®] 2 0]
g0} BHBHIT ERe] HEsA] GO AR 1
AR B4 Hol7} SRS} el nol
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89I5k xFo|7} QI =X S WilcoxonH & ©]-&350] EA4

shaie.

1. SF0ll BE5tAE AlHe| 274 578 23t
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AE)A m1 Ht} m29] gho
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Fll‘l

SrollM 3t ml, m2ghe ol &5t +F FHEE
AL & 7F A7 v a5kl th(Table 3, Fig. 2).
Kruskal-Wallis #4}& o] 85to] E4 A3 A T2
of frold A 71 wokon, Y M, A [+
Vi, 283 AY Ve oA 2 Lelgt

E]

7t Ao Bl AEE SRelo] B W e 83}
Zth(Table 4, Fig. 3).
SRl nEsia gt
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Table 2. Weight of the specimens immersed in distilled
water

Group m1l m2
1 409.6 (= 18) 400.9 (£ 17.7)
11 407.5 (+ 12.2) 399.6 (+ 12)
111 392.7 (£ 14.6) 388.2 (+ 14.2)
I\Y 398.5 (£ 9.2) 397.0 (£ 9.6)
\Y 397.4 (£ 20.9) 394.5 (+ 21.2)

Table 3. Weight of the specimens not immersed in
distilled water

Group Mean Wsp (ug/mm’)
I 13.7 (+ 2.01)"
11 39.5 (+ 4.76)"
111 22.6 (£ 3.38)°
v 13.4 (+ 2.85)"
\Y% 7.3 (£ 3.44)"

The same letter indicate there is no significant difference between
groups by Duncan multiple comparison at o« = 0.05.

40 7

30
20

10 7

L " wo Vo v
Fig. 2. The graph of the mean values of water sorption
(ng/mm?®) of test groups.
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g 139 &AM 2 Yepgtt

SHEl 797 RS A|H t)A| HEE vl
AR A A Vo] vlAl et §o4 Al 7P
E¢tom A9 I, I, V&, 282 AY [ 79 £A=2
LFERSLTE

) Dent Rehabil Appl Sci 2014;30(2):138-44



A study on the water sorption and the effect of water sorption on micro-hardness of dual-cure resin cements

Table 4. Mean value of micro-hardness of the resin cements

Not immersed in Immersed in
Group . . P-value
solution solution

I 36.33 (+ 5.63)" 30.43 (£ 2.81)"  0.028
11 23.52 (+ 4.04)° 35.65 (£ 4.69)°  0.005
I 44.79 (+ 8.10)° 38.34 (+ 4.73)°  0.007
IV 6033 (£10.65"  44.01 (£8.88)°  0.022
\Y% 45.24 (£ 4.70)° 37.66 (£ 3.22)°  0.059

The same letter indicate there is no significant difference between

groups by Duncan multiple comparison at o = 0.05.

70 1

60

50 1

40 + 0O Not immersed in
solution

30 1 @ Immersed in

o solution

R
10 17

I [ [T \Y v
Fig. 3. The graph of the mean Vickers micro-hardness
values of test groups.
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