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Abstract
Background: A variety of cements have been used in dentistry through many years for two primary
purposes: as restorative filling materials, either alone or with other materials, and to retain restorations
or appliances in a fixed position within the mouth. In addition, certain cements are used for specialized
purposes in the restorative, endodontic, orthodontic, periodontic, and surgical fields of dentistry.
Cement solubility and water sorption could be a primary cause of restoration failure.
Aim of study: To evaluate the water sorption and solubility of different commercially available dental
cement materials.
Materials and Methods: Thirty disks (9×2 mm) of zinc polycarboxylate, zinc phosphate and glass
ionomer cements (ten disks for each one) were prepared according to manufactures instructions. After
setting, they were desiccated and weighed and each specimen were immersed in distil water for 7 days,
then removed and weighed again. Then disks were again desiccated and weighed. Solubility and water
sorption values were calculated from these different measures.
Results and Conclusion: The results shows that the polycarboxylate cement show the highest value of
water sorption and water solubility followed by zinc phosphate cement. Glass ionomer cement shows
the lowest values of the three materials tested regarding both water sorption and water solubility.

ﺍﻟﺨﻼﺼﺔ
 ﻜﻤﻭﺍﺩ ﺘﻌﻭﻴﻀﻴﺔ: ﻫﻨﺎﻟﻙ ﺍﻨﻭﺍﻉ ﻤﺨﺘﻠﻔﺔ ﻤﻥ ﺍﻻﺴﻤﻨﺕ ﻗﺩ ﺍﺴﺘﻌﻤﻠﺕ ﻓﻲ ﻁﺏ ﺍﻻﺴﻨﺎﻥ ﻋﻠﻰ ﻤﺭ ﺍﻟﺴﻨﻴﻥ ﻟﻐﺭﻀﻴﻥ ﺭﺌﻴﺴﻴﻴﻥ:ﺍﻟﺨﻠﻔﻴﺔ
. ﻭﻜﺫﻟﻙ ﺍﺴﺘﻌﻤﻠﺕ ﻤﻥ ﺍﺠل ﺍﺒﻘﺎﺀ ﺍﻟﺘﻌﻭﻴﻀﺎﺕ ﺍﻭ ﺍﻟﺘﺭﻜﻴﺒﺎﺕ ﻓﻲ ﻤﻭﻗﻊ ﺜﺎﺒﺕ ﺩﺍﺨل ﺍﻟﻔﻡ,ﻟﻠﺤﺸﻭﺍﺕ ﺍﻤﺎ ﻟﻭﺤﺩﻫﺎ ﺍﻭ ﻤﻊ ﻤﻭﺍﺩ ﺍﺨﺭﻯ

 ﻁﺏ ﺍﺴﻨﺎﻥ ﺍﻻﻁﻔﺎل ﻭﻓﻲ, ﺍﻟﺘﻘﻭﻴﻤﻴﺔ, ﺒﻌﺽ ﺍﻨﻭﺍﻉ ﺍﻻﺴﻤﻨﺕ ﺘﺴﺘﺨﺩﻡ ﻷﻏﺭﺍﺽ ﺨﺎﺼﺔ ﻓﻲ ﺍﻟﻤﺠﺎﻻﺕ ﺍﻟﺘﻌﻭﻴﻀﻴﺔ,ﺒﺎﻻﻀﺎﻓﺔ ﺍﻟﻰ ﺫﻟﻙ

 ﺍﻥ ﺍﻟﻐﺭﺽ ﻤﻥ. ﺍﻥ ﺍﻤﺘﺼﺎﺹ ﺍﻻﺴﻤﻨﺕ ﻟﻠﻤﺎﺀ ﻭ ﺫﻭﺒﺎﻨﻪ ﻓﻴﻪ ﻗﺩ ﻴﻜﻭﻥ ﺍﻟﺴﺒﺏ ﺍﻻﻭل ﻟﻔﺸل ﺍﻟﺘﻌﻭﻴﻀﺎﺕ.ﻤﺠﺎل ﻁﺏ ﺍﻻﺴﻨﺎﻥ ﺍﻟﺠﺭﺍﺤﻲ
.ﻫﺫﺍ ﺍﻟﺒﺤﺙ ﻫﻭ ﻟﻘﻴﺎﺱ ﺍﻤﺘﺼﺎﺹ ﺍﻟﻤﺎﺀ ﻭ ﺍﻟﺫﻭﺒﺎﻥ ﻓﻴﺔ ﻟﻌﺩﺩ ﻤﻥ ﺍﻻﺴﻤﻨﺕ ﺍﻟﻤﺘﻭﺍﻓﺭ ﻓﻲ ﺍﻟﺴﻭﻕ
( ﻤﻥ ﻓﻭﺴﻔﺎﺕ ﺍﻟﺯﻨﻙ ﻭ ﺒﻭﻟﻴﻜﺎﺭﺒﻭﻜﺴﻴﻼﺕ ﺍﻟﺯﻨﻙ ﻭ ﺍﻟﻜﻼﺱ ﺍﻴﻭﻨﻭﻤﺭ )ﻋﺸﺭﺓ ﺍﻗﺭﺍﺹ ﻟﻜل2 9)  ﺜﻼﺜﻴﻥ ﻗﺭﺹ:ﺍﻟﻤﻭﺍﺩ ﻭ ﺍﻟﻁﺭﻕ
 ﺒﻌﺩ ﺍﻥ ﺘﺼﻠﺒﺕ ﺘﻡ ﺘﺠﻔﻴﻔﻬﺎ ﻭﻭﺯﻨﻬﺎ ﻭﻜل ﻋﻴﻨﺔ ﺘﻡ ﺘﻐﻁﻴﺴﻬﺎ ﻓﻲ ﻤﺎﺀ ﻤﻘﻁﺭ ﻟﻤﺩﺓ ﺴﺒﻌﺔ.ﻨﻭﻉ( ﺘﻡ ﺘﺤﻀﻴﺭﻫﺎ ﺤﺴﺏ ﺘﻭﺼﻴﺎﺕ ﺍﻟﻤﺼﻨﻌﻴﻥ
 ﻗﻴﻡ ﺍﻤﺘﺼﺎﺹ ﺍﻟﻤﺎﺀ ﻭ ﺍﻟﺫﻭﺒﺎﻥ ﻓﻴﻪ ﺘﻡ ﺤﺴﺎﺒﻬﺎ ﻤﻥ ﺍﻻﺨﺘﻼﻑ. ﺜﻡ ﺘﻡ ﺘﺠﻔﻴﻔﻬﺎ ﻤﻥ ﺠﺩﻴﺩ ﻭﻭﺯﻨﺕ.ﺍﻴﺎﻡ ﺜﻡ ﺍﺨﺭﺠﺕ ﻭ ﺘﻡ ﻭﺯﻨﻬﺎ ﻤﻥ ﺠﺩﻴﺩ
.ﻤﺎﺒﻴﻥ ﻫﺫﻩ ﺍﻟﻘﻴﺎﺴﺎﺕ
 ﺍﻟﻨﺘﺎﺌﺞ ﺍﻭﻀﺤﺕ ﺍﻥ ﺍﺴﻤﻨﺕ ﺍﻟﺒﻭﻟﻴﻜﺎﺭﺒﻭﻜﺴﻴﻼﺕ ﺍﻅﻬﺭ ﺍﻋﻠﻰ ﻗﻴﻡ ﻓﻲ ﺍﻤﺘﺼﺎﺹ ﺍﻟﻤﺎﺀ ﻭ ﺍﻟﺫﻭﺒﺎﻥ ﻓﻴﻪ ﺘﺒﻌﻪ ﺍﺴﻤﻨﺕ:ﺍﻟﻨﺘﺎﺌﺞ ﻭ ﺍﻟﻤﻨﺎﻗﺸﺔ
. ﺍﺴﻤﻨﺕ ﺍﻟﻜﻼﺱ ﺍﻴﻭﻨﻭﻤﺭ ﺍﻅﻬﺭ ﺍﻗل ﻗﻴﻡ ﺒﻴﻥ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺘﻲ ﺘﻡ ﻓﺤﺼﻬﺎ ﻟﻜﻼ ﺍﻤﺘﺼﺎﺹ ﺍﻟﻤﺎﺀ ﻭ ﺍﻟﺫﻭﺒﺎﻥ ﻓﻴﻪ.ﺍﻟﻔﻭﺴﻔﺎﺕ
ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

and restorations for teeth. These
multiple uses of dental cements require
more than one type of cement; since no
one material has yet been developed
that can perform all the desirable
requirements,
these
different
applications require different physical

Introduction

A

lthough dental cements are used
in small quantities, they are the
most important materials in clinical
dentistry because of their application
as
luting
agents,
orthodontic
attachments, cavity linings and bases,
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properties and appropriate clinical
manipulative characteristics
[1].
Solubility and water sorption is an
important feature in assessing the
clinical durability of dental cements.
Consequently, solubility of dental
cements has been widely evaluated
both in vitro and in vivo [2-4].
Water sorption and solubility may
cause degradation of the cement,
leading to debonding of the restoration
and recurrent decay [2, 5, 9]. However,
most of these tests are static solubility
tests, unrelated to the conditions found
in the oral environment, and in
particular, applied only to short-term
solubility, While some investigators
study the solubility in dynamic state
(different pH) [6, 7]. It’s clear that the
clinical success of fixed partial
prostheses is heavily dependent on the
cementation procedure, because dental
cement must be used to act as a barrier
against microleakage [8, 15]. Dental
cements can degrade when exposed to
saliva in the mouth, and the resulting
gap between the tooth and the
restoration predisposes the tooth to
caries, post operative hypersensitivity,
pulpal inflammation and periodontal
disease [9]. Water sorption and
solubility of cements leads to
dimensional changes, loss of retention,
staining and breaking in margin
contours and may affect the
mechanical behavior such as the
flexural strength, Vickers hardness and
mechanical stability [10-13].
The solubility of dental luting cements
influences both their rate of
degradation and their biological
compatibility [14]. Because of this, the
water sorption and solubility of dental
cements are of considerable clinical
importance and can not be overlooked.
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design the methodology used in this
study, distilled water used as storage
media as the ADA specification #8
suggests , and the storage time were 1
week [16].
The materials used in this study and its
composition are listed in table (1) and
shown in figure (1).
Thirty discs were prepared (ten discs
for each material) measured (9 mm in
diameter and 2 mm in thicknesses).
The powder –liquid ratio and mixing
of the components of each material
was carried according to manufacturer
instructions.
The samples were prepared using a
specially designed plastic syringe (with
a stopper on its body) (figure 2), the
resulting space inside the syringe has 9
mm diameter and 2 mm thickness. The
syringe were loaded with the cement
material with slight excess and pressed
against a polyester strip placed on
glass slab, after setting of the cement
we remove the excess material and
remove the stopper of syringe and push
the plunger to extrude the disc of
cement. Then the samples weighed
with precision weighing scale (Denver
instruments MXX-123-USA) (figure
3), the initial weight is termed (W1).
Immediately after weighing the
samples, they were immersed in
individually numbered distilled water
tubes and held in stand (figure 4) at 37
C for 1 week in an incubator
(Memmert, Germany) (figure 5),
removed and weighing again (W2).
The samples then dehydrated in an
oven at 37 C for 24 h and weighed
again (W3).
The loss of material (solubility) was
obtained from the difference between
the initial and final drying mass of
each sample (W1-W3).
The water sorption was obtained from
the difference between initial weighing
and the wet weighing (W2-W1).
The values of water sorption (Wsp)
and solubility (Wsol), in µg/mm3 for

Materials and Methodes
The ADA specification #8 (zinc
phosphate cement solubility) [24] was
adapted with few modification to
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each sample were calculated using the
following equations [10, 17]:
Wsp = (W2-W1) / V
Wsol = (W1-W3) / V
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Where V is the volume of sample in
mm3 = (127.17 mm3).
The data were subjected to one-way
ANOVA, and LSD test at a 0.05
significance level.

Table 1 Materials used in this study
Material

Compositions

Batch #

Manufacturer

Adhesor
(zinc
phosphate)

Powder: zinc oxide, magnesium oxide,
aluminum trihydroxide and boron trioxide.
Liquid: aqueous solution of phosphoric acid
and aluminum orthophosphate.

N1-1911639
Exp. 12-2013

Spofadental a.s.
Marakova- CZ

acid

1880391-2
Exp. 11-2013

Spofadental a.s.
Marakova- CZ

Poly acrylic acid , flouro silicate and
parabens

0844212
Exp. 03-2014

Promedica
Germany

Adhesor
carbofine
( zinc poly
carboxylate)
Medicem
(glass
ionomer )

Powder: oxides (Zn, Mg, Al), boric acid.
Liquid:
acrylic acid,
anhydride, distilled water.

maleic

Figure 1 Materials used in this study
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Figure 2 the syringe used in this study

Figure 3 Precession weighing device
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Figure 4 Labeled tubes and stand

Figure 5 Incubator
The mean values shows that the
polycarboxylate cement show the
highest value of water sorption and
water solubility followed by zinc
phosphate cement. Glass ionomer
cement shows the lowest values of the

Results
The Mean values of W1, W2, W3, for
all materials used in this study are
shown in table (2).
The water sorption and water
solubility are shown in table (3).
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three materials tested regarding both
water sorption and water solubility as
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shown in figure (6) and figure (7).

Table 2 Mean values in gram for weighing.
Material

W1
(mean)/gm

gµ

W2
(mean)/
gm

gµ

W3
(mean)/gm

gµ

GIC

0.2538

253800

0.2804

280400

0.2481

248100

Zn.Ph.

0.5179

517900

0.5499

549900

0.5107

510700

Zn.
Polycarboxylate

0.3234

323400

0.3723

372300

0.31478

314780

Table 3 mean values in µg/mm3 of W.Sor and W.Sol. for all materials.
Material

W.Sor (µg/mm3)

W.Sol (µg/mm3 )

GIC

219.17

44.82

Zn.Ph.

251.63

56.62

Zn. Polycarboxylate

345.99

61.34

0.7

0.6

0.5

0.4

GIC
Zn.Ph.
Zn. Pol ycar boxyl ate

0.3

0.2

0.1

0
W3 (mean)/ gm

W2 (mean)/ gm

W1 (mean)/ gm

Figure 6 Bar chart showing the mean values for weighing in grams.
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400

350

300

W.Sor (µg/ mm3)

250

200

150
W.Sol (µg/ mm3)

100

50

0
Zn. Polycar boxyl ate

Zn.Ph.

GIC

Figure 7 Bar chart showing water sorption and water solubility in µg/mm3.
one-way ANOVA, and LSD test at a
0.05 significance level.
For water sorption, ANOVA test
shows significant difference among the
materials tested (p <0.05) (table (4)).

The water sorption values showed
correlation with the solubility values:
the higher the water sorption, the
greater the solubility for the evaluated
materials. The data were subjected to
Table 4 ANOVA test for sorption values
Sum

of

df

Mean Square F

Sig.

Between Groups 156289.021

2

78144.511

.002

Within Groups

259289.805

26

9972.685

Total

415578.826

28

Squares

Post hoc (LSD) test for water sorption
values shows a significant difference
between all materials (p <0.05) except

7.836

between zinc phosphate and glass
ionomer cements (table 5).
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Table 5 LSD test for sorption values
(I) Material Type

GIC

Zn.Ph

Zn.Poly

(J) Material Type

Mean Difference (I-J)

Std. Error

95% Confidence Interval

Sig.

Lower Bound

Upper Bound

Zn.Ph

-42.462845-

44.660239

.350

-134.26328-

49.33759

Zn.Poly

-1.752685E2

45.884034

.001

-269.58443-

-80.95247-

GIC

42.462845

44.660239

.350

-49.33759-

134.26328

Zn.Poly

-1.328056E2

45.884034

.008

-227.12159-

-38.48962-

GIC

175.268451*

45.884034

.001

80.95247

269.58443

*

45.884034

.008

38.48962

227.12159

Zn.Ph

132.805606

*. The mean difference is significant at the 0.05 level.

For water solubility, ANOVA test
shows non significant difference
among the materials tested (p <0.05)
(table (6)), however the mean values

shows that zinc poly carboxylate has
greater solubility values followed by
zinc phosphate, the glass ionomer has
the least values.

Table 6 ANOVA test for solubility values
Sum of Squares

df

Mean Square

F

Sig.

Between Groups

2581.483

2

1290.741

.378

.689

Within Groups

88775.752

26

3414.452

Total

91357.234

28

Post hoc (LSD) test for water
solubility values shows a non

significant difference between
materials (p <0.05) (table (7).

all

Table 7 LSD test for solubility values
(I) Material Type

GIC

Zn.Ph

Zn.Poly

(J) Material Type

Mean
(I-J)

Difference

95% Confidence Interval
Std. Error

Sig.

Lower
Bound

Upper Bound

Zn.Ph

-11.795235-

26.132172

.655

-65.51068-

41.92021

Zn.Poly

-23.328353-

26.848254

.393

-78.51573-

31.85902

GIC

11.795235

26.132172

.655

-41.92021-

65.51068

Zn.Poly

-11.533118-

26.848254

.671

-66.72050-

43.65426

GIC

23.328353

26.848254

.393

-31.85902-

78.51573

Zn.Ph

11.533118

26.848254

.671

-43.65426-

66.72050

Discussion
The water sorption and solubility of
dental restorative materials are of
considerable clinical importance and
cannot be neglected [10, 18].
According to Tae Hyung Kim [19],
high strength and low solubility are

desirable for any base or lining
material. A strong base material is
needed to support the overlying
restoration and the subsequent occlusal
forces acting upon it during clinical
function. Some reduction observed in
compressive strength may be attributed
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to dissolution or water sorption during
storage.
Moreover,
marginal
infiltration may influence on liners
hardness, which reinforces the need for
studies related to their physical
properties.
The water sorption measurements
actually measured the net gain in
weight of a specimen as a result of the
ingress of water molecules and egress
of monomers and other small
molecules [20]. From an atomic point
of view diffusion mechanisms are a
stepwise migration from one site to
another. Generally two patterns are
known for diffusion of water through
polymeric materials [21]: one is the
pattern following the (free volumetric
theory), in which the water diffuses
through a microvoids without any
mutual relationship to the polar
molecules in the material. The other
pattern is called (interaction theory),
in which water diffuses through
material binding successively to the
hydrophilic groups. In the case were
there was a negative correlation
between the diffusion and equilibrium
water uptake, the later pattern of
diffusion was supposed to occur
mainly. Recently it has been assumed
that both approaches could be valid,
each one for a defined specimen family
or both simultaneously.
Solubility is the ability of a substance
to dissolve in another, expressed as the
concentration of saturated solution of
the former in the latter. When
solubility is tested, there is no particle
in suspension (the solvent remains
limpid) [30].
This study was aimed at elucidating
essential values for the evaluation of
the quality of each employed material,
which is of important clinical
applicability. In fact, lining, base and
luting materials have to be resistant to
dissolution in water, organic solvents
and acid-etching solutions, in order to
maintain their pulp protective effect
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[22]. In addition, dissolved and
smeared cement may contaminate acid
etched enamel, and produce an inferior
bond, which is not desirable [23].
The choice for the three kinds of
cements here evaluated was based on
the fact that Zinc phosphate, Zinc
polycarboxylate and Glass ionomer
cement are the most commonly used
conventional
lining
and
luting
materials in the clinical practice.
Water sorption and solubility tests
were applied according to the ADA’s
#8 specification [24], though with few
alterations to meet the objectives of
this study.
The results of this study shows higher
mean values (both sorption and
solubility) for poly carboxylate cement
followed by zinc phosphate and the
least values were for glass ionomer
cement.
The results of Yoruc and Karaaslan [1]
showed that commercial dental
polycarboxylate cements absorbed
most of the water within 1st day of
water storage. They continued to
absorb the water at a slower rate for 28
days until equilibrium was reached.
They further assumed that the results
of their investigation showed that the
water absorption of the commercial
dental polycarboxylate cements was
significantly depend on material
composition.
Zinc polycarboxylate cement is a
water-based material that hardens
following an acid-base reactions
between zinc-rich powder and an
aqueous solution of polyacrylic acid
[25]. The hydrophilic nature of a
polymer is a function of the chemistry
of its monomers and polymerization
linkages. The presence of hydroxyl,
carboxyl and phosphate groups in
monomers and their resultant polymer
make them more hydrophilic and more
prone to water sorption [13], these
cements include water in their
formulation.
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Glass ionomer cements are sensitive to
water erosion [26]; it may be duo to
same hydrolysis of the cement
components, this phenomenon is
apparently
aggravated
in
oral
environment duo to presence of
aggressive compounds in saliva.
Clinical success of glass ionomer
cements depends on early protection
from hydration and dehydration; it’s
weakened by early exposure to
moisture, while desiccation on the
other hand causes shrinkage and cracks
[10]. Deniz et al [27] found that higher
levels of solubility were associated
with earlier exposures of mixed cement
to water, and glass ionomer luting
cements were highly sensitive to water
contact during the first 6 minutes after
mixing.
It was reported in previous studies that
long–time storage of dental cements in
water
affected
the
mechanical
properties of the cements [1, 14].
Cattani-Lorente et al [11] found that
deterioration of the physical properties
of the cements after long–term storage
in an aqueous environment could be
related to the water absorption of these
materials. Part of the absorbed water
acted as a plasticizer, inducing a
decrease in strength. Weakening
resulted from erosion and plasticizing
effect of water.
The results of this study are agreed
with that of Hajmiragha etal [6],
Yanikoglu et al [7], Keyf et al [10],
Tuna etal [14], Nomoto et al [29],
Nomoto etal [30] and Eisenburger et al
[31], however some of these
researchers use different storing
solution and different specimen
preparation technique and size.
Hajmiragha et al [6] uses artificial
saliva at pH 5 and pH 3 and found that
Weight changes of polycarboxylate
cement were greatest, and there were
significant differences among all the
materials (P<0.05). Solubility of the
cements in the two medium decreased
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in
the
following
order:
polycarboxylate, zinc phosphate and
glass ionomer. Solubility of the
cements were more in the acidic
medium (P<0.05).
Yanikoglu etal [7] uses artificial
saliva at different pH values and found
that statistically significant differences
were found among the specimens
stored in acidic, basic and neutral
artificial saliva, it was observed that
the cements were more soluble in
acidic media and more stable at pH 7.
The highest solubility found in zinc
phosphate
followed
by
zinc
polycarboxylate and the least is glass
ionomer cement.
Keyf et al [10] found that the water
sorption of zinc poly carboxylate more
than zinc phosphate and the two is
more than glass ionomer cement, while
for solubility he found that glass
ionomer has greater solubility than
zinc poly carboxylate and the least is
zinc phosphate.
Tuna et al [14] has exactly the same
finding of Keyf et al [10].
Nomoto et al [29] found that the
erosion (using 0.1 and 0.02 lactic acid
solution) of three different kinds of
cement;
zinc
phosphate,
polycarboxylate and glass ionomer,
were evaluated by measuring the depth
loss of the cement in a cavity.
Differences in the eroded depths of the
three types of cements clearly
emerged. The depth losses of
polycarboxylate cements (up to 300
µm) were more than those of zinc
phosphate cements (up to 200 µm),
which were more than those of glass
ionomer cements (up to 100 µm) after
24 h immersion in 0.1 M buffer
solution.
Nomoto et al [30] found that the
eroded depth are in the same order zinc
polycarboxylate more than zinc
phosphate more than glass ionomer
cement and stated that the volumetric
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Solubility of three luting cements in
dynamic artificial saliva. J. of
Dentistry, Tehran 2008; 5(3): 95-98.
7. Yanikoglu N. and Dymus Y.Z.:
Evaluation of the solubility of dental
cements in artificial saliva of different
pH values. Den. Mat. J. 2007; 26(1):
62-67.
8. Diaz-Arnold AM, Vargas MA,
Haselton DR.: Current status of luting
agents for fixed prosthodontics. J
Prosthet Dent 1999; 81:135-141.
9.
Piwowarczyk A, Lauer HC,
Sorensen JA. Microleakage of various
cementing agents for full cast crowns.
Dent Mater. 2005; 21 (5):445-53.
10. Keyf F., Tuna S.H., Sen M.,
Safrany A.: Water sorption and
solubility of different luting and
restorative dental cement. Turk J Med
Sci; 2006; 36(1): 47-55.
11. Cattani-lorente MA, Dupuis V,
Payan J, Moya F, and Meyer JM:
Effect of water on the physical
properties resin modified glass
ionomer cements. Dent Mat 1999; 15
Jan.: 71-79.
12. Musanje L, Shu M, Darvell BW. :
Water sorption and mechanical
behavior of cosmetic direct restorative
material in artificial saliva. Dent Mat
2001; 17(5): 394-401.
13. Malacrane J, Caravalho RM, De
Goes MF, Svirzero N, Pashley DH,
Tay F. etal : Water sorption/solubility
of dental adhesive resins. Dent Mat
2006; 22(10): 973-980.
14. Tuna S.H., Keyf F.: Water sorption
and solubility of provisional and
permanent luting cement. Hacettepe
Dishekimligi Fakultesi Dergisi 2006;
30(3): 19-24.
15. Berglund A, Hulterström AK,
Gruffman E, van Dijken JW.
Dimensional change of a calcium
aluminate cement for posterior
restorations in aqueous and dry media.
Dent Mater 2006; 22: 470-476.
16. Francisconi L.F., Freitas A.P.,
Scaffa
P.M.C.,
Mondelli R.F.,

method for investigation are more
applicable than gravimetric method.
Eisenburger et al [31] stated that
profilometric measurements show a
higher susceptibility of zinc phosphate
cement than glass ionomer cement for
acid erosion. Comparison with erosion
depth of enamel and dentine measured
in vitro reveals a higher substance loss
of zinc phosphate cement at all pH
values, whereas glass ionomer cement
shows a lower erosion depth than the
dental tissues.
Conclusion
Within the limitation of this study,
zinc poly carboxylate has greater
values of water sorption and solubility
than zinc phosphate, and the least
values were found in glass ionomer
cement.
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