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Influence of water absorption on flexural strength and elastic modulus

in several resinous teeth splinting materials

Bae-Young Park, Soo-Yeon Kim, Jin-Woo Kim, Se-Hee Park, Kyung-Mo Cho*
Department of Conservative Dentistry, College of Dentistry, Gangneung-Wonju National University School of Dentistry,

Gangneung, Republic of Korea

Purpose: The purpose of this study was to compare flexural strength and elastic modulus of several splinting materials dependent
on water absorption. Materials and Methods: Three different materials; LightFix, G-FIX, G-aenial Universal Flo; were used in this
study. Thirty rectangular bar specimens (25 x 2 x 2 mm) of each materials were prepared. Fifteen specimens of each materials were
stored in 100% relative humidity atmosphere, 37°C for 24 hours. The other specimens were stored in distilled water, 37°C for 30
days. Flexural strength and elastic modulus were calculated using Universal testing machine. One-way ANOVA and Scheffe’s post
hoc test at 95% level of significance were used on all test results. Results: In LightFix, flexural strength and elastic modulus were sig-
nificantly decreased after aging. In G-FIX, there was no significant change in flexural strength and elastic modulus after aging. In G-
aenial Universal Flo, flexural strength was significantly decreased, but elastic modulus did not change significantly. Statistical analysis
reveals that flexural strength and elastic modulus increased in the order of LightFix, G-FIX, G-aenial Flo in both 24 hours and 30 days.
Conclusion: It could be deduced from this study that flexural strength and elastic modulus of some resins could be changed when it
aged in oral environment. Thus this should be considered when choosing a resin to perform a resin-bonded splint. (J Dent Rehabil

Appl Sci 2018;34(2):72-9)
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Table 1. Composition and shade of materials used in this study

1. 2 Mz

AYFoR 359 AL AT BFY BRA T
7J MF Q! LightFix (Sun Medical Co., Shiga, Japan), G-
FIX (GC Co., Tokyo, Japan), X|o}al7d 22 AHE 7}
53t 524 B3 %19l G-aenial Universal Flo shade
A2 (GC Co)E A& 2 Al R 9] /37482 Table 1
off Vs

1) Al A=
7}2 25 mm, A2 2 mm, =0] 2 mm%] & 1t
AHRIZAZ MAEL FH(Fig 1)+ ol&dl 2 A
30704 F 9070 ] Al HE AERC FEe ZE A
oM o Zt RIEE FYUAIZ|TL celluloid matrixS
%l

WHoL STOE FHAE GBS Fol FUT T

7t HEE 3 & FAR LEDE 83 35471
G-Light (GC Co)E ol&3ll th2 x|l 33] S|

02K FES FBF T FPL B8] AR FYo|

A AARTE AHEE 100%, 37°C F&7](SIB-1, Seo-

25 mm

2mm

2mm$|/ Iﬂ

Fig. 1. Schematic drawing of specimen.

Material Manufactures Shade Composition

LightFix Sun Medical Clear Metha(.:ryl.iC acid ester (UDMA, 4-META, etc), acylic acid ester,
photo initiator

G-FIX GC Clear Glass ﬁllgr, methacrylic acid ester, phosphoric acid ester monomer,
photo initiator
Matrix (31%wt.): TEGDMA, UDMA, Bis-MEPP
Filler (69%wt., 50%vol.): Strontium glass (200 nm)

G-aenial Universal Flo GC A2 silicon dioxide (16 nm)

pigment

Initiator: Photo initiator

Data from manufacturers’ websites and/or product catalogs.

UDMA: Urethane dimethacrylate; TEGDMA: Triethyleneglycoldimethacrylate; Bis-MEPP: 2,2-Bis(4-methacryloxypolyethoxyphenyl)propane;

4-META: 4-methacryloyloxyethy trimellitate anhydride.
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kwang Science Co., Seoul, Korea)ol| A ZF A&7 Al
157022 24A12F FQF AT Yoix] AJHL 37°C,

2200 3097F B9 0.01 mm ©7HR] SH 7}»5
st o]x]g 2] 3 (Mitutoyo CD-15CP, Kawasaki, Japan)
& o9 Ztzte] e Eolsh TAE HAT F 37
F4 %S A

l>1 re

£ 9 gAAS 573

=AY ](RB 306, R&B Inc., Daejeon, Korea)& ©]
231 B 1.0 mm9] cross-head &%, F| 515 800 kg
O] Z=Zol| M AlFo] BPEE= AR7HA] shE2 HTh Al
ol 7heid &d A& FAsAL 7|53eH 257
Tt A= the Aol whet AL

375 F = 3PL / 2BH® (MPa)

B} He 7}7} Al#e] Z3} Fflmm), P Al 53]
A2 H) FN), L& KA Afo]2] 2210 mm)olct.
EHdAS E= 4,/ 6, x L'/ 4BH’ (GPa)

B} Hi= 217F Algle] Z3t rl(mm @), L& RIx]
o Atole] ZHA(10 mm), 4,/ 5 B W)l dha
geo] kg ()0l

3) BA &4

Z+ A Ago 24A7F #3309 &+ 7H v
Independant T-testE ©]- &3t SHE z} A A=
345 B/dAIFE One-way ANOVA testZ £
P AFE AR O 2 95% 8-9] 50| A] Scheffe’s testS

ol g3,

9%

£ 9
A

=z 1o

=570t g AIS= 0] it 3 FEHAL, Independent
Test® ol 8o} Sol 7t A A= 2442+ 23}
30 T AFol9] f9)4d& Table 2, 30 UEHHTE One-
way ANOVA test Y Scheffe’s testS A3l SAX &
o4& Yol AFE Fig. 2, 30 e

B A9] A3} LighFixato| A& o] Fof| 257
=9t eAIT7E frolsHAl AR B G-FIXT o
M ololq) Fol FR7Eet Aol Solat Aol

7} 94}, G-aenial Universal Flo——r’-oﬂlﬂ“ FIAT =
Sreli asiert BgAleE fele Habrt egick
FHH FR T SAASE 2447 2, 308 & B
G-aenial Universal FloZ} 3-2J5}A| 718 #1311 LightFix
I} 918 A1 RSk,

Table 2. Flexural strength of tested materials [Mean (MPa) and Standard deviation]

Mean (MPa) £ Standard deviation

Group 24 houts 30 days Significance
LightFix 66.9 + 3.4 383143 *
G-FIX 724+ 39 723197
G-aenial Universal Flo 1123 + 6.7 89.0 + 16.1 *
*: Significant differences were detected in each materials (Independent T-test, P < 0.05).
Table 3. Elastic modulus of tested materials [Mean (GPa) and Standard deviation)]
Mean (GPa) * Standard deviation o
Group Significance
24 hours 30 days
LightFix 285155 831 6.0 *
G-FIX 40.7 £ 8.2 38.0 £ 5.6
G-aenial Universal Flo 101.7 £ 9.5 98.0 £ 10.6

*: Significant differences were detected in each materials (Independent T-test, P < 0.05).
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120 |

o 24 hours
30 days

MPa
3

LightFix G-FIX G-aenial Universal Flo

Fig. 2. Result of flexural strength (Scheffe’s test).
*: Significant differences were detected (P < 0.05) in
each materials.
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ISO-4049 7]Zof| 2™, " 38 3] A]FA] R|K|t) A}
0]9] ZH4& 20 mm=Z Ad%gsfof SHR o] H Ao M=
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LightFix= UDMA, 4-METAE X&3dl+= G583
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Fig. 3. Result of elastic modulus (Scheffe’s test).
*: Significant differences were detected (P < 0.05) in
each materials.
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