Original Arficle

OIXId dllZl eIt QX =2ZP=al OIXI=

B AR 2583 A A9 Quarts Splint™ MeshS F41 0 &2 thakdt 7atA o] x4 87t Z 3o o
d goprmA atgith x4 HF R Lucitonel99¥% QC20S AHgdlon FaAz Zeloleal Afe
Ribbond®, Quarts Splint™ Mesh, T4 A7} 84S AL-&8FATh 2.0x10.0%65.0 mm A< 2}z 10704 A 2at
Aom 25x10.0%65.0 mm, 3.0x10.0x65.0 mm A|AE A ZaFAC} Lucitone199® #7& QC20 HAKWT} =&
FYZ =2 dehilon, gz $22125 el 2 thp<0.05). Lucitone199” 2 QC-20 #l 7 o2 A 24k 2.0
mm F7 AR FEAREE 2% AR 7284, Quarts Splint™ Mesh, Ribbond”, 27 o2 7HAE gl
Lucitone199® &7 o] g31o] #12Hg 74 2.0 mm, 2.5 mm Al H ol A Quarts Splint™ Mesh® H7-8 & o] 27
B} FosH £ 34 EE YERIK 2™ (p<0.05), 7 3.0 mm A|HAME Fo A7t ik

TR0: YA, 43, Quarts Splint™ Mesh, w3 4= (FAS=2SKSIX| 2012:28(4):327~337)

N B o] gri> olejdt X4 L HAHA e

A ] shdelH, 4 97 FAHC = Q)

2 FAL SN GAAE 1Y e of dd F 9lu 74 WFelM s =
b BAER £5E F glon, FAA # 29 v 3ol o] Hof gdE s 9l
st AL oot o] AlgE 79 7HEA o Fake] A9 AN A AM o] 7
BHER 8% 4 Ak’ PMMA (polyme- WA B ek, shete] Blste] Aot o X df
thylmethacrylate)v W< W =] 2 A4, 7t A 2w o] midE] wdtn A 9leh”
I 223 FAH o4, T Ande gl A oA dtdo] Fr TSt FeHe
BAHRE To= st AA7AA 2 A cEHadE A SH4ER dAHE A
22 71 g AMEE A AT FHFEHEO| Folm) Almz A% 34, d3A #Fu
An EREEo] vron FEHoA/] vt o 279, W A= =% S0l 723 U
S A o] A BAH R A A H o2 FHm Yek® ¥ 505k 3ol 747k W

WAIMAE =015

E=CHet) XISt XEEstA

ST MO s Qs A1, 330-716, LHSIE=.

Tel: +82-41-660-1974, E-mail: cho8511@dankook.ac.kr

&S 20124 092 102, S8 20124 112 26, 2K 20124 122 269
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uA Agoz 98 wsks 914 A2 ¥
Mg S7te o2 st Fadt 8 r
F¥lo] grov] A 249 W, AFA v,
o x4e) Wk Sol al Mol Aakd 9
ok oo} e o X3 s & WAE] 95t

TE Aot ol RolA ghom, o124 el 2
£ 59 gaAY)n 50 2L gel7] gt
of AYE FYAEE S Ro] 32 A
4e PPN 5 dkn deiA Ao =9 3
£9, wAAT 5o PUE D 5 e,
FFY 98 WY s PEE S o
W FEA Aol Bl FAAM £
St A shiel 24 99 BE FRe FHA
Aol B A4 2EEA 2 e3AE0] a
2 Ag5ol Qe 2% 3FRA/L HoA of
29 gae) 29 DS AL 5 A wr
Age F2Y) U A2 29 ST
R 3T Qe st ddo Ry
FAHN Qudoz aRAEE Sl G99 v
2AG3 3474w Boivha ol Qo
23] nYE FYAE ALEAY 248 0
5 2 BN 25 ANEE AT
24 2 VS 22D 5 D 7 2
WRE AT FE AL FFPARE 9
o B HoE FolF 5 9o ? g B4
& 27717 Slal e FHoR ghe v
g GANNE AL SHBUE Solshl A
B9 EG $0) AEHE 29 dNge T
WA AW nPE AHE Ak ol
SEELE

e fel AR AgEe] R A}
53 9lon, Vojtkovas'?e of=d g #H7d
frel ARE Arhte s Z1AH Aol &4
g olvta Basislh ofAd el AfE
A7t B A2AYA, w9 E o= G
A 5 slom,” g e r 4vHel7] o
of H2 AHgol F7kskaL ARk o] A7t A

A

$EG Agolth B wRAE £ A6
. _

Mesh, RTD, Rue Louis Neel, France)ES 4] O &
theFet Ashale] x4 B gafol| digl] Lo}
Huzb st T3 X4 Tl mE B
F} Aol golH 1Al 31

oITRE 2 e

1) PMMA A€ 4+33 <74 dxl (QC-20,
Dentsply Dental Co., Tianjin, China)

2) PMMA A€ol 7% 4333 x4 4
(Lucitonel99®, Dentsply International Inc., York,
PA, USA)

3) 2% Zelolddl A Ribbond”, Ribbond
Inc., Seattle, WA, USA)

H A9 5= PHE A7 28 Quars Splin™
Mesh, RTD, Rue Louis Neel, France)

5) TZ& Co-Cr Fa& o83 a5 Az 43}
A (Wironium, Bego, Bremen, Germany)

2. CiTl

1) Al A =
24 @7 2 & Lucitone199” 2 QC-20& A

okl om AR oA HRle gy A

Yol A nl=m A F2 A 3] FE No.d2¢l oA

ko] 2.0x10.0x65.0 mm=z A ZsAcTh A5

ARH 2 72 AE T wjE B S5,

oA dxl AlHE AFetATh A3kl = 8.0x

60.0 mm= A 25t (Fig. 1), Al 2] 712l 913

= siglon, A A E ¥4 ¥ w& Uz

oz Atk 924 #WeR Lucitonel99”
°} QC20 At diz2w, uEE "

d AfE B A, A9 A AR AskA

B HAG A, 55 A deti s B A

HS 27 10704 % 807H9] AJHS 2.0 mm T

2 A 2F3} A tH(Table D). Lucitone199® 2124 g

g AHgate] F7HAQL Al H S Al A8k =,

TUoI=SSSUSAl 28 45, 2012



OIRI& diIAl

oAt Ol =2 2E0 Ol 98

LALALE L L L XN
.00..-......

Fig. 1. Specimens (8.0 x60.0 mm) were Ribbond”®,
Quarts Splint™ Mesh and metal mesh
from the top

) 277} Quarts Splint"™ MeshZS ¥ A|AS F
7] 2.5 mm, 3.0 mm= ZH7F 10704 2 4070 A2
3191 Th(Table II). Sandpaper grit size 200 600,
1000 TAHH o2 ALgsto] AlHe] EHE o
dstA FAdstaen YxgdAey (D1g1matic
caliper, Mitutoyo Corp., Kawasaki, Japan)E ©] &
stod AlHe] FAE - th

2) skl A e

Ribbond® = A ZAFe] A Al what Wajs}h =
e 2] e H 2 A ZA (Adper’ Single Bond2,
3M ESPE, St. Paul, MN, USA)E E=X3}a 20%
¢ BTAT F Rew S 2Xska A ¢
Zlef FYAIZ T ¢ Quarts Spl]Ilt Mesh+= A

Table I. Number of specimens of classified groups according to denture base resins and reinforcing

materials
N

Reinforcing  materials =

QC-20 Lucitone199®
Control 10 10
Ribbond® 10 10
Quarts SplintTMMesh 10 10
Metal mesh 10 10

The thickness of denture base resin is 2.0 mm.

Table 1. Number of specimens of classified groups according to the thickness of denture base resin

The thickness of denture base resin N
Control Quarts SplintTMMesh
2.0 mm 10 10
2.5 mm 10 10
3.0 mm 10 10

Lucitone199” is used for denture base resin.

TUOI=SSUSAl 28H 45, 2012
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3) Thermocycling ] 3}

77 Ul 8= Adstr] 915k thermocycling
< Al33t9 e thermocycling machine (HA-
K178, Tokyo Tech CO., Ltd., Tokyo, Japan)= A}

43t 5C 2 55T 2 w2 30x% 742

2 20008] A ZAH.

4) A= A
QIAEE (Instron 5583, Instron”, Norwood,

MA, USA)E ol&3te] 33 w3 ddES Adat

St AAE kel Azl 400 nmz A48

©1™ 50 mm/min crosshead speed= 3}%< 73}

"]3}’5}04 7152 ellA el S/t Aaet
3] st V1S5S $i e e

/51% o] &3t A4ttt

S = 3FL/2bd’

S: 'EL??: = (kg/mm’)

F: 3P A] F-3t(kg)

L: /A A3 7 2] (mm)

b

d

o
OHH

71
q

: A9l F(mm)
: AlH 9] T/ (mm)

5) BAEA

5742 SPSS (Release 19.0, SPSS Inc,
Chicago, IL, USA)E A-&3tom A4 A4
< 93l K-S test(Kolmogorov-Smirnov Goodness
of fit tes)E 4|33} 1L independent t-testo}
one-way ANOVAE &&3to] #4319t

2 1

1. OIRIAL YIRIOZ2 | ucitone199® 2 QC-20

S NESH0T U 2.0 mm AIES MIAGKA
= [} SRl HINO e =2l &% Hiw

Nz HH(FEFAAD) F37=E Lucitone
199%  9|x4  @RA  7527(2.33) kg/mm
QC 20 X4 @Ko A] 70.30(5.34) kg/mm’e] 7
S JeRZ o Ribbond®Z B7Fe o] Hi
(292D #d72EE Lucitone199® 91X4 )
21 A 77.77(6.43) kg/mm’, QC-20 ] X4+ @A o]
A 75.14(7.82) kg/mm’e] 7S YERA A TE Quarts
Splint™ Mesh® 2713 3¢ HF(EFHAD) &
87 %= Lucitone199” 214 @72 84.90
(772) kg/mm®, QC-20 9] #HF o)A 8162
(7.89) kgmm’®] < Yehien 3% Az
el BAAe o] Hu(ERTHA) vt E
= Lucitone199® ]2 #1714 109.41(14.29)

Table TI. Means and standard deviations on the transverse strength of the denture resin according

to the reinforcing materials (unit : kg/mm?)

Mean (SD)
Reinforcing material - p-value
Lucitone199® QC-20
Control 75.27 (2.33) 70.30 (5.34) 019"
Ribbond® 771.77 (6.43) 75.14 (7.82) 421
Quarts Splint™Mesh 184.90 (7.72) 81.62 (7.89) .359
Metal mesh 109.41 (14.29) 101.72 (6.60) 147

The thickness of denture base resin is 2.0 mm.

* denotes pair of groups significantly different at level of 0.05.
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Transewere strength

BLicitone 1993
Dac-20

Rikbond® qa-tsp W petal mesh

Reinfordng material

Fig. 2. Means and standard deviations on the
transverse strength of the denture resin
according to the reinforcing materials

kg/mm’, QC-20 927 @7 oA 101.72(6.60)
kg/mm’e] k& YERAQIT o2 o]&ato] Tt
A AR Aldstden AFIEo]l AYEA

AlAe 2 A8 2% AHdE 185k
mdependent ttests APt ROl A
Lucitone199® ]2+ #|7l9] #3174 =E QC20
oA} #xY wPEAEET fFoletAl E=gkon
(p<0.05), 73412 2L oA Lucitone199” <]
24 Ao FIPEE QC20 XA R
%@ﬂEED} QAT FoaE 912 TH(Table

2. Lucitone199® 9IXAl XIS AKZEI0]
2.0 mm SOl ANES NABIHS [ &
MOl (2 ZedE L THEQA Hln

0
8
0
1o

FEEEAA FdEE g2 7527
(2.33) kg/mm’, Ribbond"E Y& oA 77.77
(6.43) kg/mm’, Quarts Splint™ MeshZ ¥ & 0
A 84.90(7.72) kg/mm?, B4 ZA} e 9o
Foll A 109.41(14.29) kg/mm’S B.G THTable I,
Fig. 2). o| & o|&3to] A4 A% = APt
om A7l AEE Y, AlHF L G4
A% A3AE 123} one-way ANOVA 42
A1 &8kl Th. Quarts Splint™ MeshZ ¥-& 19 &

f\

TUOI=SSUSAl 28H 45, 2012

dd=e dzFEYG fYsiA =g%e
(p<0.05), % Az} A8 Bet 2RU &
o etA Y2 FhS HHth(p<0.05)(Table V). E3F

Quarts Splint Mesh® ¥<& 79 wid=E=
Ribbond“ S Y& THT} 22 g2 BYAT f
gi}t A KTable IV). A& Az}, gz AlH
HAs] FE Ao, AR Bk AH
Aty EEe FAAZIa Q7] el
2] 5] 2] ekt

%

8. QC-20 ORIy HIAIS AFZ0ol0 2.0 mm S
Nel NS MASIRE I 2ot (2
ZeldE & IR Hln

FHETAA) 7P AE=E dE2TNA 7030
(534) kg/mm’, Ribbond®E Y& oA
75.14(7.82) kg/mm’, Quarts Splint™ MeshE ¥-&
o)A 81.62(7.89) kg/mm’, B& AR A3 =
ge oA 101.72(6.60) kg/mm’S X% THTable
I, Fig. 2). ©1 & o] &3t FA A4S A3t
dom AF7Hde] A=A, AlEs 2 Gt
A 4 AFE 1133519 one-way ANOVA £
S A&k} Quarts Splint™ MeshS & 7]
BEAEE dERTEYG oA EskoH
(p<0.05), &5 AA A2 Bk FHT
oA W& ke HTHp<0.05)(Table V). E3H
Quarts Splint™ MeshE 92 9 HIWA=E
Ribbond®E W& #HT} =& 7S HA| 9
-474'1_ A THTable V). 28 23}, )2 AlY
< gds] EelElon, At B Ay
2 A7t FERE FAATIA 7] W

e H A gk,

5 =

¢

=

4. OIXIAL & SHON (U2 Quarts Splint™
MeshQ| CXI& &8t 2t Hi1

Lucitone199® 2] X4} @22 o] &-3}o] 2.0 mm,
25 mm, 30 mm 7] AAS A2} 20
mm F7 AJH] HHETHAD) 4=
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Table IV. Results of multiple range test on the transverse strength of the Lucitone199* resin among

the reinforcing materials

Control Ribbond® Quarts SplintTM Mesh Metal Mesh
Control
Ribbond
Quarts Splint™ Mesh *
Metal mesh * *

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

Table V. Results of multiple range test on the transverse strength of the QC-20 resin among the

reinforcing materials

Control Ribbond®” Quarts Splint™Mesh Metal Mesh
Control
Ribbond ™
Quarts Splint™Mesh *
Metal mesh * *

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

120

100

|
80 1
= Cenmrol
DiQurts Sptnt™  Mesh
40 4
20
o 4
2.0mm 25mm

Thickmess

Tramevenie streagth

Fig. 3. Results of independent t-test on the
transverse strength of the denture
resin of different thickness between
control group and reinforcing group
with Quarts SplintTM Mesh

332

Z7o| A 7527(233) kg/mm’, Quarts Splint™
MeshS 9& oA 84.90(7.72) kgmm™e] 7S
eI e, 2.5 mm T Al HHEETA
h FIAAEE gxTolA 81.94(3.50) kg/mm’,
Quarts Splint™ MeshS ¥ o4 90.59(4.33)
kg/mm® ] gk YERH I TH(Table VI, Fig. 3). 3.0
mm 77 AlHe] FEEFA) v EE

Z7o| X 88.67(4.43) kg/mm’, Quarts Splint™
MeshZ 9 oA 91.20(7.53) kg/mm’e] <
YeEhHAtkTable VI, Fig. 3). ©|& ©] &3t &
T8 A= At on A5 Mol e =
o, AEF 3 FA A% AFdE nEsid
independent t-testE A] 33+ T} 2.0 mm, 2.5 mm
=7 AR F3 7 EE Quarts Splint™ Mesh

TUoI=SSSUSAl 28 45, 2012
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Table VI. Results of independent t-test on the transverse strength of the denture resin of different
thickness between control group and reinforcing group with Quarts Splint™ Mesh

(unit : kg/mm?)

Mean (SD)
The thickness p-value
Control Quarts Splint™ Mesh
2.0 mm 7527 (2.33) 84.90 (7.72) 003"
2.5 mm 81.94 (3.50) 90.59 (4.33) 000"
3.0 mm 88.67 (4.43) 91.20 (7.53) 372
Lucitone199" is used for denture base resin.
* denotes pair of groups significantly different at level of 0.05.
g Y& To| UxTEg fodi Ehe TG 9] WEel S22 240 2as)
(p<005), 30 mm F7 ARAAE flA7t @ TR Bnadnk? webd B Ade A 48
ATH(Table VI). Afret Eeive] 29 E ST Set]
BAAGE B2 ARG T FA 90

n #

J»

A= F5 plate, 55 wire, 55
mesh 5o dej7t 9lom, Jeong™S F<4 mesh
1= plate = A AS B o) 57}5}7\}
Qo -TLEE} wro oA S WY 34 mesh
FEi7} 55 plate FEE T 53 BFEHE
Yeh ot Basigich B AdedAes B
B} Settta gl AA FHE Aeet
nom dAdHom 7t WM s AMEE = 20
gauge waxs ©]-83lo] 8.0x60.0 mm A|H-E A
2+l 1 FZF L Co-Cr &2 Wironium< ©] &
st} FxeFATh

Vallittu'”= 24342 FEHoR AL
7.

W A HAE F2] Aete] B Fe 7]
A4 4ol 9 FE kol dete] o8] @
Fa7} glovl, Jafrot Felvl e AEE
A% At o] Fasdan wasge. H2

AHARE Bz AFATE

TUOI=SSUSAl 28H 45, 2012

A0 BAA L9
Thermocycling 77 We &4 FHE =
ato] 2wt W& A5 4 Ad&
7Vt WO R, ARAZEE o 30% o,
TE HA 45T, 2 50~60C H 2 A5l
A T}H22-25) & 43 o A % thermocycling machine
< AFgsl o 5T 55T 2 30 1H4
° 2 20003 w2 F<FAFATH
2.0 mm Et} gk FA|9] oA/F2
A ZStol Tl s W AdEe
7] W FAAsitta g A
N L) 2]7de] FAZE 4.0 mmE HE A5
5] o] A8atA] %3 ‘:]ril 2
ATk E =Fo M TR z
T3] AEE PstHon 2z
mm, 3.0 mm 572 AlH-E A%}
< 25 A #zl 9 'V‘o}
om? B AjdrEe 1
ol Lucitone199® <] |4} ]7831} ddk o
#7121 QC-20 421” g zlo] AHEE AT &
F-ol A= Lucitone199® €] 2] #|71¢] QC-20
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A4 HAEY 22 ¥R EE YEIleH,
o] Dixon S%¢] 28 7oA Lucitone199”
o2/} dzle] Uit AFF YR HT folsHA

ES BALES ‘/}E}Lﬂoi = AT Aot o
%) 5191t} Lucitone199” €] %)% #2427 QC-20 <]
A7 Bl PMMAS F4 222 3hal Sl of
=28 g 7o) A5k Lucitone199® €] X4 @7
AT B2 EAo] ofmd gRe 7EFZ
At Wie 24 35 A5 e Wi
o ¥ Z AYHH FALETE FEE T v

& A it

Lucitone199® €] 2] @7 2 QC-20 <] x4 |
g AHE3ste] 2.0 mm FA Q] AlH S AZSHA
S ], Quarts Splint™ MeshS ¥& o] H &
e dxTET fosAl Ew%e
(p<0.05), 5 AR} A3 2 B TR
ofstAl W& @e EAThp<0.05). & Quarts
Splint™ MeshES 9<& #9 Hi FILEE
Ribbond“ & ¥ FHT} =2 kS BAA T &
oz gl sHARE o o 2 02 Parks
Wo] Ao Zedgd HAFE BA% &
o ATt frel ARE BT e st
TRt FoeA =2 gt Ve A TH(p<0.05).
o2l Aol AbeE F2l Afel et g
7] WE‘OE Atz H, o] d Al AME-E frE]
Afre 9@ plate SR T 2 AFo A
4 %E] S%E mesh FE| 24 7]A1Z 2 A%
o] Z7td ZoE AtRHT

2.0 mm, 2.5 mm F71&] AlHAA Hit 5T
% Quarts Splint™ MeshZ 2& oA thxT
Hoh fofstA =9k om(p<0.05), 3.0 mm 77 €]
Al H o A= Quarts Splint™ MeshS ¥-& 9] &
FAREI 2T FIAAERY =2 e
BRI T o)A E SRtk ol A4
7} 30 mm ©]4¢l 7% Quarts Splint™" Meshel
g B A3t od e e,
theket T AAE ezt F7HAQl o
77l Bed Aoz ArHL,

B AT A A3 5 AHEEkA] G2 Tl A
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The Effect of Reinforcing Materials on the Transverse Strength of

Denture Base Resin

Jun-Sik Lee, DDS,MSD, Young-Gyun Song, DDS,MSD, In-Ho Cho, DDS,MSD,PhD
Department of Prosthodontics, College of Dentistry, Dankook University

The object of this study was to find out the effect of various reinforcing materials including Quarts SplintTM Mesh on
the transverse strength of the denture resin. QC-20 and Lucitone199® were used as the denture resin, and polyethylene
fiber Ribbond®, light curing quarts fiber Quarts Splint™ Mesh, metal mesh were used as the reinforcing materials. Ten
specimens were fabricated for each group and the size of specimens was 2.0x10.0x65.0 mm. To compare the effect of
resin thickness, additional specimens of 2.5%10.0x65.0 mm, 3.0x10.0x65.0 mm were fabricated. In the control group,
the transverse strength of Lucitone199® was significantly higher than that of QC-20(p<0.05). Among the specimens of 2.0
mm thickness fabricated with Lucitone199® and QC-20, they showed high transverse strength in the order of metal mesh,
Quarts SplintTM Mesh, Ribbond®, and control group. In the specimens of 2.0 mm, 2.5 mm thickness, the transverse strength
of Quarts SplintTM Mesh were significantly higher than that of QC-20(p<0.05). But in the specimens of 3.0 mm thickness,
there was no significant difference.

Key words: Denture base resin, Reinforcing materials, Quarts SplintTM Mesh, Transverse strength
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