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A%H 7 FAY 9FT 9N R0 A G2,
ANFY 4 BFY @AY ARHel VY wlmEA
Adiste #de L3%nd

a2 - YEF
I.M B que) EFH o2 AMP, galx o]ge] 7}

19379 acrylic polymer’t X4 AMEE A&
71742 vulcanized rubber, nitrocellulose, phenol
formaldehyde °] AH&-E 3o}, o123 AEEL
Au|Ho g B, WA gsten, Rl
ASE AU, 28y acrylic polymerd) /it
A3t ol EAFEC] FEHAD, B3 109
o)) A9 BE X ite] AEEAN ALHen,
Ao, dx, 23 g oA B2 e 2
HE BYoh. a2 SR\ Bl 42 A%
o129 BFT FHA Y= 5L gAY 2
7€ AsNA m§, X9 JPxE Fol BFA
HEZ, olg HZdHe B A=/t o stoh
194239 Pryor7} 8179 F8A] A4H02 gL
7FehaA HA & FFEA Foz S B e
F5E Z2AF7 A48 FA Z8A(Injection
processing) & F40E o) F FALA Fghye] @i
A&AHA 77 Ao} gted, o= polycarbonatett
nylon°o] F4E o 24, Ealgko] vla 3 Fdsirhe
FEL JMed, @& BHEZE, Aot} x4
o] e FF™, wrle Fw) 59 A7)
ARLH, T F£E= T4 @3 FEPEG &
F3AE R3t¥ 443 HAe ®Ianh
197030 2ol /|&¥ SR-Ivocap system(SR-Ivo-
cap, Ivoclar AG, Schaan, Liechtenstein)< 2] #
#Fxo] 7AHe2 EFE FFAS polymers &
goll 3] X&AH 02 flask Wlol] FASIHA, FA
#AA 7hg A RRE Fo] doluxs Fozy
FTHA o= 58 2 F 5 Jde A%

7}et FAH4 (continuous-pressure injection techni-
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Schmidt®<= SR-IvocapTAH] #l7-& Ax@n 7%
22 #2¢ A3 SRIvocapFAH ¥
mer A7t 718 Wo] A3 Lo Qe
T-Z(structureless) 2%, 3183, 7153, 71AF
oz B39 R 53 gdd 29 gHe
A2 4 kAL 39tk Anderson 52, Strohaver
9.2 FAPH6) o8] F§E SR-lvocapdl A9 F
d5el, 539 Wi A% g3 FHFEEY
453 Adn sttt 28 Garfunkel”& 3ol
B X E A3 pyozRE Ry A n
Aashs 339 45 93 AR ARG
FAM] FEHA 23y o A9, $4€9 A
n73Wsle 438 L3 ot 18y Sy-
kora® @] ZAlo| 2]&hd, SR-IvocapS 2 A&HE 2
)9 FEA] m§xHe] Ao BastA gv] gEd
PHolM A3 ks ). oleizto] A4
7t FAH EFF 8l SR-Ivocap systeme 7]
&9 A Y RABE 27O gIezA, 7
3o @ ofghe] =Fo] glom mrie] w7}
gasite 9ye Ao, o9 Yitolge] FUt
&1 e FAolt

FH g A JRE A YL Hoe
A7t FAZA ] $3HA AFE RN, AlTtel
Agel wet 77 We BRI (2F, AUT
WA =o] A7t FFEA ) ASEA AYsA
%A =0} w3y}, oFZre A Foll ¥sl7 oA
He, AAFHH gAgo] Za o XN 2EY &4
7A&ESED T, oled P uie] wstel sty
gxjge] AYEE F7HAFTI] 948, A2 9

& poly-
739



A3 ARE FHEo2ZN gAZY WAL AYA
ANAFA sHed olg X9 FAolgn s,
R #HFe o7 WEH P8I} Jort, <A
WEe AR F e A5 958 43S
Z7bake wo] BHEFo g AMEEHD QupEse,
ol 71&9] X4 HAFG 2L XA A
T4 AL, 23, A9de A (bead), FE @
A9 o, 7}.’4:%1](plasticizer), =3 25, FRe
HAHAE, STA AL F9o B 2EH 29
AF So] o7t Yuz AP ZA7 2Aag
g ep®, olo] AMzle arte] Azt Fuzt ¥
L33, 71EY gAY AR FXH o2 & SR-
IvocapFAHY @A, 7184 ASHE Qe A4
HAEFHe ZAFHEE GolEua FAM HAE
baseZ 31, TLI FAH #HA, 4FF A4,
A7t 43 2 FFE d3s AYAZ 34,
VYA =E &34, vlwstd Bl

Al
=

I, A8 x= L g

7} AEx=

A8 Aze A&FH 71 FAH] G458 I
#29! SR-Ivocap®] A (Ivoclar AG, Schaan, Liechte-
nstein) & G5 ¢ @72 Lucitone 199(L.D. Caulk

Co., Milford, DE.,, U.S.A)E baseZ 3l11, 53U

Table 1 Curing method of each specimens.

A& &, SR-Ivocap® Lucitone 199, Z&x A7}
%% #7< Ivoclar SR 3/60(Ivoclar AG, Schaan,
Liechtenstein), F%% #2< Triad (Dentsply In-
ternational, Inc., York, PA)E 34 A82 Al8-3}
HH(Table 1). 1" Lucitone 199 H{g +&
Z2ZLZ 83, SR-Ivocapel AYE & AP
o2 34

L}, Al

AR 2 A

$6.7X60mme] 9§ 2F A|HE SR-Ivocap B

Lucitone 1998 ol-gajel, ztzte} AzsAbe] A4

2 20714 AFsAct. ol Z7)g FLUdHA 87
At FElde UEFIe) g A4 Provil
(Bayer Dental Co)& Az, o7ldA Y &
& ol &3t v E, TS F 47 429 E&d)
BHasgoh

7h dz=3 A9 AF

Az Lucitone 199 A1¥ Z 1071 Hanau flask
(Teledyne Hanau, Buffalo N.Y.)¢l, 5/1% SR-Ivo-
cap system$] flaskoll 53] ¥hid w} vj 231
th A7} 338 758 ¥ flaskE £ 3HH AR S
AAB L, AAT AHE E GE flaskol] TH o
&3 F AP/AHE AAFYT. AAST G AlHS
2%5#3ka, FIHAE 240grit sand paperZ dvfsts

Product name Manufacturer Classification Curing method
SR-Ivocap IVOCLAR Type I Class 1 Capsule preparation
(10g. powder : 30ml monomer. predosed.)
Injection{6bar, 5min)
Polymerization(100C, 35min.)
Cooling(20min. in cold water with pressure.
10min. in cold water without pressure.)
Lucitone 199 Dentsply Type I Class 1 21g. powder : 10ml. liquid.
1 1/2 hours in 163°F., 1/2 hour 212°F. in water.
cooling.(1/2 hour in air, 1/4 hour in water.)
Ivoclar- IVOCLAR Type I Class 2 3.5 parts powder : 1.1 part. liquid.
SR 3/60 15sec mix. packing after 60sec.
50C, 2—6bar. 15min.
Triad VLC. Dentsply Visible light  10min. in Triad light curing unit.

curing
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AFNA Ao WHE ALA 3 A FARE &
5 U= g on], oln Addo] AJH A&}
F3-g o]FE5F Ney surveyorg ol&3t%el. A9
& 587 25 A7 MAF ¥, 252"
AR o] A Lucitone 1999 BFAE WE o2
Z=X3Hc. ¥ 25EE AlHY NEAL o4
el A o E39d flaskel]l AYRAIF| L, vwH
yko] W) FZtol SR-Ivocap, Lucitone 199, Ivoclar
SR 3/60% & A B)ALe] QXY Z FFAIA 10744,
% 3071 AF3c). Lucitone 199 A1H F @
571E 25Rst FoEe dAdsty, GFAME =
E3 T, fEd AANANHS. TriadE Fe &
g2 8l 3ol J127 A71A EF Fste A
9% Triad light curing unito]A 1083 35
AA 10719 ANEE o AFBE. 91 ZAdF
Fed AL AL Ao e¥HE AL &
2318t

W) AT AH] AR

7h et B4 WP o2 SR-Ivocap A1Hl SR-Ivo-
cap, Lucitone 199, Ivoclar SR 3/60 X Triad& 3
b=

) AlHe] g

SE A RS Ml YAAA HPAEE FHoE
%% 6mm3-S A2H(turning) 3+, 6.2+ 0.2mme]
A Fo] HEE o] FHE FAS AMAs}RY
(Fig. D, OA 1577 329 B0 BA F 6C
60T 184, 24A11E<t thermocycling3lE Tt

2. A= 54

Universal testing machine(Instron, Model 6022,
Instron Co, U.S.A)2 ©]889 5mm/min9] %
2 AFA=E FA3Ah

|
K

Fig. 1. Schematic view of the specimen.

(29 ' mm)
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AP A= Table 2, Fig 29+ 2th

A& 7H FAR gRle HyA A9 o
A7=7t 549 @FF ddol g BSLug
$e 3FE 2oy, #Fd e A 9o
Ae A& I FAM] g7 Z AR Fo o
A=t o w4 A&FH 7F FAM A
HIA T FolAE, AEF 7HRIFAM] g =8
T3 5% e ARSI S | A w9,
BEY AAE AME3RE o 7MY 2k 4
QY dAo] B3y T e PN A
+9] 97 E(51.67+ 3.70MPa) 7} 7HF &k on,
549 EF% Add FFH A AN A
9] AFHE(4.65+ 3. 12MPa) 7} 713 wekeh.

Y 47 FF5H A7 JFFAA AE F
371 thermocycling® 3ol A HEae] sbdo]
Ao AFPBEE FHE = AUt

Nxed 82T fod3E €71 f8k t-
testo] o5k B3 A3, &3 Jlgh FA14 AR
A&A 7A9F FAH4 3 AN 23, B39
3% A A&F 7MY FAR GRS AFAI
ZAMT {937 GA2H(P<0.05), 2 &9 A
HEAME SAFEH fAxst AAHP<0.05).
ANOVA test 23, A&7 719F FAH] #33 F
Aol 4F% Ed, 7 JE feArt e
(P<0.05), & A HIN=E 2 Ag3re] Fex7t
Ut

Table 2. Mean tensile bond strength in test

groups

(29 : MPa)

SR-Ivocap Lucitone 199
MEAN SD MEAN SD
SR-Ivocap 3281 249 3509 428
Lucitone 199 3129 474 5167 370
Ivoclar SR3/60 2340 3.04 3019 560
Triad VLC 12.74 456 465* 312

n=10,

@, *n= 7.(Other specimens fractured during
thermocycling)



{J sr-NOCAP
B Lucitone 190

-

SR-NVOCAP

Lucitone 199

tvoclar 3/60 TRIADVLC

Fig. 2. Bar graph showing mean of specimens.

A¥TH 2T & TAlolY IZZLEE B
371 9)8te] Duncan’s multiple range test 2
LL>LI>, IL, LS>ISSIT>LTY 42 A3%
9 zGol7t AUk

21 aj

izl &k

=

II.

gAY B4R 7 A8 A AR FF
F gen, 37 Agde 4FF 4, WEH
7, FFgEDe), 4A Agele &4 o1FA7
I, 93 gL FEx, Idx, 4% ¢
A4, Avlg, =3 A8y F 7IE€ A ASAE
ZMEe M 5T ARZA, RUEHOE ASHR
Ao, 71F F Alzko] Badty] Wi vt
ANE YAVIT FEAY & dvke @xol ok
A7 ARhe YgoA w2 NPT 5 Avke
AL glod, 3 Axst €3 AR Ho}
2=, 71%, 71& X<k A T A7 9
on, 3 GFA 9 FiFol goun2 FY F50]
an, FPAN e @ HEA WD E T
e} 13m0 i} Andreopoulos Y& JIE @
FA o] 2% stk AY Wi 288 4T @
Auo A7 dR9 F&Yo)] o kil sl
5 Ade T M=ol gL A7 AWHD
slesy, 94 ol&% F7tsta e FAlolth I
¢ 3 APert S5t 2T SFA7 Lol
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Table 3. Duncan’s multiple range test

LT IT IS LS IL 1I

LT LL

LT
IT
IS
LS
IL
1
LI
LL

(*) ; denotes pairs of groups significantly diffe-

rent at P<<0.05 level.

II : SR-Ivocap+ SR~ Ivocap

IL : SR-Ivocap-+ Lucitone 199

IS : SR-Ivocap+Ivoclar SR 3/60

IT ! SR-Ivocap+Triad VLC

. Lucitone 199+ SR - Ivocap

¢ Lucitone 199+ Lucitone 199

: Lucitone 199+ Ivoclar SR 3/60

¢ Lucitone 199+ Triad VLC

* %K ¥ ¥ ¥ *
* K ¥ ¥ *

*
*
*
* *

% ¥ * %k ¥ Xk %

LL
LS
LT

43 Tl H, Az A, 2HY, 2=
SN WS g 2FHE Uyehim glovens,
71& g 9le] A=) glojAE =ao] Qe
&7 1A Aol vt AR 5 Jlew, 74
Rerel Agolt wx] AFe) Y ol FaA



AlHo g AMEE = I, 9|9 HAA AHEHE
ABE 71E X&) 81817 Ajfo] S o} 8L,
FENBEE 22 o, FAA HFe] lojXe
AHH, Aol 2 FAMe <Lk =T FAY
A HIFAL GEA] o8 d3lrt FE3I] Ao
ot 3k, HUF A ¥ 2E(74C~77C) ¢4
Fgo] o]FoR ok 71E 9o WHo] FAUYY,
PolymerZte] 2% A o XFs] e EF
A7} polymere] EA-L AZAA, polymer AH&2]
networkE FA8IHA 7143, g8ty Aol dof
v}, wEbA polymerte] HEE FA 9 AFA
%9} polymer Al&9] kol J&31A Hrph,

2 A9 2z 93 SR-Ivocapel H¥E 9
AAZE 49 5% i FPF ¢y <
ARt ¥ 4g8e B, SR—Ivocapdld
< 713 el polymerdArt €33 &35 A=
T3 Fx(structureless)®2A, ©FA7}F #HA
el w3 HAF3717b oferl, wEA poly-
mer®] G317} Qb5 o] 3}8HH Ajto] o] Fo] 27| ot
® e JPFEE Bctn AtgEch. FAH E
el FA RS AP A9 B4 €5
#HAE A AL JoiMe FoA7E A Y
ik, ol FAM #le $49 43 die
AR Aol B4 25F a7 dFH 7t SR-
Ivocap®] Azto] ¥ FFL F) R§ A2 35
drt. vt 5439 4FE ddd B39 4%
7S JIT 35, FHY eFAVE A2 FEe
st 71 2 ARAEE B FAR @R
AR ABS, FFo DA M2 FE-E 5t M
EAFAEE BGr). FAM H P €5 #A7E
AR 27, GFFH " FA g FA
Al B9, Y98 F AE 9 basest FAAE A2
i Fel A feart A JEREd, ole
AR FRAQY Aoj7t B IFE FA BF
o2 Alg g

Zr F Wil E 559 s ZEe B8 HF
Z AFAEE B2, ol Curtis 5, Ortman
SWe] A dXFr), A3 AlAME SR-Ivo-
cap2 #8 ¥ ], Ivoclar SR 3/603 AM&-E A&
At e, o &9 983 = SR-Ivocap T2
29 €5 dXs FEE T A¥A=EY
vorth ol AVEY dAvde 45% @3

]

=4
=
A
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VYFES o e A gnlske Aoz B
F Qem, A7k 3 e FRE BBA B2

Q4ZE7F ¥ A= Andreopoulos V9] FH 3=
ARtE| i}, ©]= polymerite] Adjlo) v ©A]
9] ZH-g-of) 23 AWt oy}, FFA 7FsIA = Goll
M E polymers] A3}71 Loli}r] W&o, H&
2LoA F§o] dojus 5T Y AY B
=7} o agz A9 228U SR-Ivocape 100
T ¥& 2xoA 8L A7IEZ 9X|d) WY o)
A F Jon?, o g AFE FAa3Ti A
=R20=

Triad 35§ @& urethane dimethacrylate?]
Al acrylic @3 copolymers} microfine silica fil-
ler7t FE2.2 =o] 1= composite type L2,
camphoro-quinone amine®] photoinitiator 2 283}
T#®,  Triad VLCE . polymethylmethacrylate
(PMMA) Bt} O] &A%, @ FL43t o AA)7)
FAem, FA osieih+¥, Al-Mulla 57, Stafford
5.2 Triad VLCE filler} 214 £315)7] wj 2ol
B9 F4Ye] €5 PR o m2xn, uEi
F¥AEY 32874 =s gtk dev, Dixon
e B2t B&olA HEE T Triad VLCY
FEZE7 XA GRctn Ak £ A
Ae 1A AEE ARG ¥, 4730 29 E59
BagozHN 7|1&E oR)Fo] FE3] 58S 53]
=& 3gon®, olg Qs & 7tAA ARt
g ol FL-3A Hol Hwtzoez AR A=rt F
AP AR HD, 7} YAy FRESF 3
ol Wg AFF=e] HWalE ¢ F= Y. Triad
VLCS] HEgol # Jd7% ol JPH 1 glen,
Curtis ', Andreopoulos 5%-2 Triad VLC& Rl
GFA Y Triad VLC A3AAE =X89S o £
Astge Z3 giokn & ¥tA, Ogle $'W& Triad
VLCS A¥HE Triad VLCEAZAE =X A%,
458 d7e A VAT o) <rEka 3}
dct.. B oM FEHe dEAE Hies
X3 HIAHE HFSA ke Axe sz
Q] oFzte] FAHe FrhE dojwttnt ¥ AR
He, 83 4o GEAE 78 Ax HIdo @
& $H3] LAA 31eF Aol dojuxE
dgoned o & AAAEE A& 5 Ao
29t E£8 Triad VLC A1 AZHA fads



Aggo 2N, 71& APAA A3 S v B3ty
BEPAZ A0 Bos & stekA g1 FEE
AL 4 dder}, Triad VLC curing unitol A &
Aste FA9 o] frejdd S3sEA H39
S5t 9gg 713 F Addornz FFANE A
Z3)Ale] ZA] Bt o] dFATE Aol Ugted
B3 AR E

thermocycling?] Triad VLCE 349 5% #
Aol FEE 10719 A1E F 3717 AR A=,
ol fEl T Ag ol FolM APHenz
TR 2xHT vop a7t FEIT K5
44 2HPD?, AfolH BAHY (turning) Al ¥
A o) vl g sdo] BAFHAE + ALP, the-
rmocycling”] $7+ Q1 FF o] 7Hsl A spdo] LAy
g Aoz A dch. ¥F T 5N Triad %58
#79 AFAEI} 71 g, ol BFH H
Ao AFAE 7S wlde AFA=RG &
th= Andreopoulos”, Dixon V9] @ F-AHs
A3g Bgov, Triad 35§ g9 A7 %7}
A7 g YAEg aAY fARcE E B, 2
399 Ay Azpele Aol7t AUTh BFE H A
Jdolde FAHY Eldl AT B9t €% H
Ao AP AQE o 2 AAAEE BYJed
ol ol9le] AFaEN M ATt ofdrt A
g9

E A A= SR-Ivocapdll Al 5% #3A, A7t
37, 358 43S FPHAE A9 9F
BERE Qo Budgort, dAFHLR f
£317) 9stde olgle] EHA, 71AF 2 A
2332 17t Zasitin Al

2 ¢

—

v, &

HZ M=o dgol o] FVEtE Y& A&HH
71t FAH 453 21 X4 @ W< SR-Ivocap(Ivoclar
AG, Schaan, Liechtenstein) ol 574¢ 45 % #3,
ANEE A, 355 e Zgsta, dxres
40 4% dAd 9% g4z 43s JY
3 AFAEE £, vuste o3 2 EAHE
Bt
1. A&A 719 FAH] FF A%< SR-Ivocapell

S 79 AFHEE B 5% 43

390

Lucitone 19991 A& 9 AZFF=H} Z&
AL By

A&A 719k FAH Ao A Aol 3]
Ne 59 AR A I} FAH H2e
S A% AARES R Aoy, S
43¢ dxe AP 49y ARAES} B
HHQ folxte gglen, AbEg 41, 3
23 979 £42 A=} Fsioh

B4 433 70 AP ALoNE BYF
Az B4e] AZF YNE WP A% A
ATt 7RI, ASA A FAH 97,
ANEY WA, FEE A2 N2 ARAs)
Zgteh,

ol4e Atz "Fo] Kol A& 7ig FAM
43¢ dde AAT o B4 93 Aoy
ANEY dPoz AP FPPe) FANE
g BA7) ggeletn Ay, 35Y 938 ¥
A8 AL YoIME FAZA Agslor 3, 3
$2 ool = FA Alo) 17 W So B AT}
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Abstract

COMPARATIVE TENSILE BOND STRENGTH OF HEAT-CURED,
COLD-CURED, AND LIGHT CURED DENTURE BASE RESINS
BONDED TO CONTINUOUS-PRESSURE INJECTION TYPE
DENTURE BASE RESIN

Seung - Woo Whang, D.D.S., Moon-Kyu Chung, D.D.S., M. S. D., Ph. D.
Department of Prosthodontics, School of Dentistry, Yonsei University

Injection processing of denture base resin was introduced by Pryor in 1942, in an attempt to reduce

processing shrinkage. More recently a continuous-pressure injection type technique has been developed

(SR-Ivocap, Ivoclar AG, Schaan, Liechtenstein.), and it reduced processing error and increased resin
density.

The purpose of this study was to compare tensile bond strength of heat-cured, cold-cured, and

light-cured denture base resin bonded to continuous-pressure injection type resin. To know it, 60

cylindrical resin specimens were fabricated, and tensile bond strength were measured. The results

were as follows -

1.

The mean tensile bond strength bonded to continuous-pressure injection type resin was lower
than bonded to conventional heat cured resin. But tensile bond strength of conventional heat
cured resin bonding with light cured resin was lower than continuous-pressure injection type
resin.
Of the tensile bond strength bonded to continuous-pressure injection type resin, tensile bond
strength bonding with continuous-pressure injection type resin was the greatest(but not significan-
tly different from bonding with conventional heat cured resin), followed by cold-cured, light-cured
resin.
Of the tensile bond strength bonded to conventional heat cured resin, tensile bond strength bonding
with conventional heat cured resin was the greatest and followed by continuous-pressure injection
type resin, cold-cured resin, light-cured resin.
According to these results, bonding of continuous-pressure injection type resin with conventional

heat cured resin or continuous-pressure injection type resin is acceptable, but bonding with light-

cured resin is questionable.
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