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Comparison of water sorption / solubility of Biodentine, composite resin and glass
ionomer cement

Department of Conservative Dentistry, School of Dentistry, Chosun University , Gwang-ju, Korea
Ui-Jung Lee, Jung-Min Hong, Jeong-Bum Min*

Objectives: This study aimed to measure the water sorption / solubility of Biodentine, composite resin and glass ionomer
cement. Materials and Methods: The materials used in this study were Biodentine(BD), Filtek Z250(FZ) and Ketac Molar(KM).
Twenty disc-shaped specimens of each material were prepared of 6mm diameter and 1mm thickness. All specimens were
desiccated for 24 hours and weighed(m1). After then, They were immersed in distilled water and stored at 37°C. 1 week later,
They were washed with running water, wiped with absorbent paper and weighed(m2). Finally, They were dried for 24 hours and
weighed(m3). Water sorption and solubility, net water uptake were calculated. Results: KM and BD showed high water sorption
than FZ(P<0.05). KM and BD exhibited similar water sorption(P<0.05). BD exhibited high solubility than KM(P=0.012). BD
exhibited high net water uptake than FZ(P=0.008). Conclusion: Biodentine showed higher water sorption, solubility and net water
uptake than Filtek Z250 and Ketac Molar. Within limitation of this study, it is not recommended to use Biodentine for permanent
restoration.
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I3 B2 Biodentine® E¢ A, YA
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IL A= 3

1. AT HEE

o] Algof| AR5 Al 5= Biodentine(Septodont, Saint—
Maur—des—Fosses, France ; BD), Filtek Z250(3M ESPE,
St. Paul, USA ; FZ) 1211 Ketac Molar(3M ESPE, St.
Paul, USA ; KM)7} ARE=[GIEh BD2 Az AL5o]
gigloH, FZoF KM A3 M5 ARSI 24719
A& calcium silicate 7159 A=, et 2171, AE220
glass ionomero|™ AE-2 Table 1] QoF=o] it
Z1Zko) A=z v 23 FH o] FA Immet 27 6mme]
FE ARgSto] ZE2E Al 20704 Al2tstedt. BD2t
KMZ A=A} 2 d = A2tetal o, FZe 2827+9
S 2027t 35871 (B&Lites, B&L Biotech, Wonju,
Korea)?] HE RIEB00mW/cm2)S ARgd}o]

Faetksi,

2. 25 20l

£ AJH-L International Standard Organization (ISO)
4049 ol w2t Fefo] ofFolq ofFo &3]
AZE Alstsith olE flof Aed=EEHE(Model
2522C-10, Welch, USAYE Atgste] 24A17F &<t
AZAZ F 0.00Img ASEE Hole AR &
(Ohaus Analytical Plus ; Ohaus Corporation, USA)=
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e RN & FAE SA6IITHm3). & &
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uptake)}> =50 28l ghe Hste] ARSI

m2—m3
v
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I8 (1) wug/mm®)=

@ SL(ug/mm?)=

-2 SPSS(version 18.0.0, SPSS, Chicago IL)E
ol-gsto] FAA & ZEA5I3 0™ o] 2 0.05%

o} ZF 7 284 ]l E one-way ANOVA
tests 0851312 Tukey HSD post hoc test= ARF-
A= AlR¥sIolnh & 8ot & =8 Hlie
Kruskal wallis test= £-415}91.2™, Mann whitney U test
@} bonferroni correction post hoc testz AFHA-S
A,

I A2+

KM, BD, FZ9] &35 Bt 28] g2

Table 1. Composition of the materials used in current investigation.

Table 201 82F=|%ich KM} BDE FZREH fo4 o=
=2 2575 UEHIATHp0.05). KM¥} BD+=
oA 0 & vt B84 7HTHPL0.05).

KM, BD, FZ9] 2-8dx=e} +2g5ae] Byt
EFHA} 7R or2a} ZkcH(Table3 and Table 4). BD+=
KMETHFojH 02 =2 Z-8a1=E 7FA] 1(P=0.012),
FZHth foldor &2 &E853ds 7Hit
(P=0.008). “12v} FZ&F KMZte] E-8alieet <&
TS YA Atol7t EASkA] akek(P=0.074,
P=0.063). T3, FZ} BD7He] E-gall ol A= 243l
ol 7F ZAIGHA ko™ (P=0.057), KM} BDZHE]
TEETFONA FAQ1 ALl 7t glgTHP=0.039).

IV. 9+ 1%

17 A} BDO| B84 41.68ug/mm’2 FZ.2] 14.36
ug/mm’ErH-F0 4 0 2 =0 2ks H et} T3FBDO] &
Bl = 20.64ug/mm’E KM2] -1.55ug/mm’ 2} &
Ao R =2 7S KN, EFTFOINT 62328/
mm’E FZET 40 & & 712 UEUSIt) o=
A ‘Biodentined} 53} &%, SEfioo] @ lH Afo]ofli=

=57t =8l Aot ok ek AR HaE 714

Material Manufacturer

Composition

Liquid

Water, copolymer of acrylic acid-maleic acid,
tartaric acid

Ketac Molar 3M ESPE, USA
Powder

Oxide glass chemecals (non—fibrous), copolymer
of acrylic acid—-maleic acid, dichlorodimethylsilane
reaction product with silica

Filtek 2250 3M ESPE, USA

Bis—GMA, UDMA, bis—EMA, zirconia/silica filler

Liquid

Calcium chloride, water-reducing agent

Biodentine Septodont, France
Powder

Tricalcium silicate, dicalcium silicate, calcium
carbonate, calcium oxide, zirconium oxide
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Table 2. The mean and standard deviations of water sorption(ug/mm?®).

A Ak A7) SJelf Azo] ARE Aot
HEZ0] FafAolo] 2119} Biodentinel] B84

TSRS QTG T =B 1 o] s ot
& 2 A BT, AEA Fefok] @ien]

(]

O AZX T ESS L= T997ug/mm’, S8 == -20.19
ug/mm’'E BUEGIOW AJHE HRA7)2] g2 Bio-
dentine®] B4 122.07ug/mm?’, -85 154.83
ug/mm’ 22 HE| Gt} o] = AoA ARG AlHo]
& Aol A AR A E T FA| A2t o] ZHFA] =
STt E8olEgto] SR o= Holm kg 2¢
Ale 2 =2} B

SAAE gt B7HA] 1SO HEzol ofshd &0 1
T A PE o, B0 5582 40(ug/mm)o U]
ORI -8/ 7.5(ug/mm’) o] Hofof Tl 2 At

Materials Water sorption
Filtek Z250 14.36 (7.13)a

Ketac Molar 39.59 (14.28)b
Biodentine 41.68 (14.84)b

Superscript notation with dissimilar across rows indicates statistically significant difference (P € 0.05).

Table 3. The mean and standard deviations of water solubility(ug/mm?).

Materials Water solubility
FiltekTM 7250 0.16 (38.44)
KetacTM Molar -1.55 (23.79)a,
BiodentineTM 20.64 (48.28)b

Superscript notation with dissimilar across rows indicates statistically significant difference (P  0.05).

Table 4. The mean and standard deviations net water uptake(ug/mm®).

Materials Net water uptake
Filtek Z250 23.52 (39.48)a
Ketac Molar 38.04 (30.32)
Biodentine 62.32 (50.91)b

Superscript notation with dissimilar across rows indicates statistically significant difference (P € 0.05).
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