9] 5ol
SR\ ol B

w3t eta ) ooy et
JELRCIES

I.M B

Aotz A FH3 BAE 3 ) 5We] A
9Jgte] WhAel glglo] FoX] o] WHo R Mg
go] 7ba YA oAl e B $AEo] oy
2 QlEto FojX 2 BE $EE %1 v

Z9x7} AA 715 P87 JAHE
A, 2R 9} A 43 fAEo] W4 aot), 9
A9 Aol X7} AF) Zol) W Wake 2 A
AzA oA olgdt=d W HFgH S ou|dt
o} 1R olxo] fA18& EelA, Agd, A
A, 71AA agx b eid o S e
T} 12163 2ol g 42 $-3¥ (adhesion), £
(cohesion), Al'H 44 (interfacial surface tension),

& (gravity) 18]x th”7]%(atmospheric pres-
sure) & E F AUth2¥ o]5 EElF 84 F dW e
o233 Hukzke] gk <2H(fluid film)ol ©J3) 2
L3210 et o)X A mol o) Bo] dF¢FE T
_E_E]_'Z.IB.ZOQW

[2]

—_

Ho

5
6]-“:'5

i

Satel 18§ 939

Stamoulis™ & AZH HudA X Ae] {27 o]
g =vu ﬂdgh} stlund®E o]o wti= & &

o A7E wEIT
A e vAE G4BT A AR
2 g4 Wae) B9 JBL W) 9 B

L B

58

=
T

bl oA

[Y&hx| ot M 5H3] K| Vol 39, No. 1, 2001

ot 4]

=X
L.

Aol Bﬂsﬂﬁv} Defurio 52& ZWE-AE A4
of ef2EY A oxFoltt F FF JAFEHG
F A ]a & Btkx gl e, ofs AP o4
g % X3 FLE-AF (ol E) ARG
T"rz]e—:‘.ol 1‘1’-*}5}95\2“1 88 9Agel 7
}(’3‘4 Lundqulstz“

]” ZHEJP FAHA S ”]5‘]“
9]7'4” g e 2 43L& F2 29 2
& HE4E 57810}04 Hrtete o Sk
opp2m geo] Z e ¥ vAE A F 4
/4ol £ JHE & 7 Uoh® A9 29
e Agd et th2A velgten®, oz &
A g A7) A fA = A3}
R

x4 fAHE 48] sl o2 Wge] A
ejo] ghry sersninnsns Hae 242 AlMe
g2 g 2o 2 718 F glojof s AWz
IRE INE FHIoF I B AR e 71E
o] fA1E G E NI 2T B E AHSt
of AA A= A Zﬂi ] A Fell Aol
b AEAE 71 WHE $8ste] vla 53X
Botom g andblastmg 2] Al fA el A
3t B EA S EstnAt s

=

=

oX

-
Exis



=
n>
0ok
Rl
ku

el
0 T
T

1. &g Me

2 Agdas A AMsta le JA ARF
& XA AF 2% (CoCr alloy 2%)3%, €A 91

8 2% (heat cured resin, self cured resin 2
)& AHEEIT '

B AES f8 Hd3tse 4 AHedE £A4Y
%_%] ;g-;‘q 3.4.7.13‘15.17.18.2627,35)% %%‘3}0:1 /\H ET'C_)__ %X]
g SEAANE AF e (Fig. 9), 2 T2
figure 1o 22 =2 Yepllth A £2& &
T UEE AAE dUr7t 43 S22 o] F3
A LAY AQE e TEHgE T oxde|
FHoZ g JtetA Ha, Al thold ®
A Ale]=] (Dial tension gauge, Teclock Co.,
Japan)el frAlge] S €t g e] wd
FAoz JEA + dogw wA-E vy 3
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1713 Qg 271 FA] 9] bite planedl F2E 0 .oH
H@ate] ot Aok 7)o AAZ F /FAE
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of o] gl 109 (474 8, % 2)& Aesteict
I8 el glo} TR E HEsehe AgL gl
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& Sl Wol7} Sl A Asl s,

= 5% (Lucitone 199%)<
Lu, A7FEEA (Vertex CP®)-& Vr, ZLE-IE
29 Biosil®2 Bi, Vitallium®S Vig 2}z 2§ 3}
Hom Z+ Az U M AL 0, A &
1o 2 747) E7eio).

3) 9zt AF
vi7ta g 4 F2ol= AYA(Tokuso A-1 2,
Tokuyama Co., Japan) & S14-& A Sstm 74
(New plastone, GC Co., Japan)Z At 23 -& t
EQth. 4E AT B B wel Edol
#% (Quicky, Nissin dental products Inc., Japan)
= Mgl Al EFolE THET.
< Z)4dvlole A4l (Permlastic® Light bod-
ied, Kerr Co., USA)Z A58} 2734 2 (Fujirock®
EP, GC Co., Belgium) & & 2.8-& A zts13it,
Qx| el Fet AT FAH S L Y3

Az

S1A
s

Tension gauge

Ge——-
Denture
base
Bite plane
Pulley
—

Fig. 1. Diagram of appliance used for the mea-
surement of denture retention.
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Fig. 2. Design of test denture base.



MEHEo] AME-gE 7| &9 HA T Bo| e} A 25}
don F4& s 2o FHEY AAs S
22 FAE ALl 3mm WEE AZS A
FHo 2= A AW Imm= SHATHFig. 2).

7 24 9] A&

& gAGE AR A wEA 2REE
Biosil (Co 64.8%, Cr 28.5%, Mo 5.3%, Degussa
Co., Germany)# Vitallium (Co 60.6%. Cr 31.5%,
Mo 6.0%, Austenal Inc., USA)9] A% SA} 2| A<l
wab #2800 28gauge sheet -wax (Stippled
casting wax sheets, Daedong Ind., Korea)& 439
4 gAde AR gRL(Fig. 4) &3t
Fxatdo. B uet Arlstd 35 XS
AAdsteh(Fig. 7, 8).

W) #Z ox)de] Az} ;

A n o) 7134 2 (Paraffin wax, Daedong
Ind. Korea) & 2% SAI2 484 ox4 #4U=2
HABt L (Fig. 3) Eehazd wiEatd H2 AHF
Luciton 199®(Dentsply, USA)$} Vertex CP®
(Dentimex, Holland)& A|Z3]Abe] A|Ale] ule},
Luciton 199°& 72TColA RHE<t 58 stHon,
Vertex CP*< 2.5 bar &3l A] 55C F#5olA 15
B3 Fgeked x4 38 AtHFig. 5, 6).

4) %489 5%

484 47 A4 3% dA e ded 53
of BEsgon, 537 B FYHE B2 A
ST sle] Bl 9% GG Ahssdct 9
A4 YA QFE Yoz PR FASE

Table [ . Result of test denture base retention measurement before internal surface treatment with sand-

blasting {unit : gf)
. . Denture base material . . Denture base material

Subject Times —7o— o Bio  vio oublect Times 70U 0T Bio wio
1 315 230 180 130 1 135 265 90 130

2 225 220 110 210 2 150 270 230 110

1 3 290 180 200 170 6 3 310 200 220 70
4 270 160 170 195 4 255 110 180 150

5 270 190 160 160 5 240 120 160 155

1 270 200 190 165 1 270 110 190 160

2 330 210 210 170 2 220 180 200 150

2 3 300 160 205 195 7 3 170 220 210 140
4 310 180 140 200 4 170 155 160 155

5 340 230 245 110 5 180 208 180 145

1 250 155 195 170 1 140 120 190 170

2 310 160 180 210 2 175 250 185 145

3 3 265 150 180 190 8 3 160 195 180 130
4 270 140 155 200 4 230 340 190 130

5 370 155 170 170 5 165 110 210 120

1 250 145 190 190 1 160 190 200 155

2 250 170 190 185 2 210 155 190 165

4 3 240 145 170 200 9 3 220 230 195 110
4 320 130 210 110 4 240 135 210 130

5 270 330 150 . 120 5 235 150 190 120

1 340 300 200 110 1 190 310 195 110

2 110 310 190 90 2 245 230 200 120

5 3 190 340 210 150 10 3 250 220 220 130
4 155 250 130 190 4 230 180 195 150

5 230 310 110 200 5 220 165 140
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S o o] B
7] A& A Bas1c duo®(Renfort Inc.,

}‘&0}@] 10mm A2JolA 50um 4ts}
22 90psi YH o2 187 A Hst

‘German

A5

oy

i

285} AFsigon T desl £3
Btk UW A2 F 1A 252 APe

1. 2|xj& HZoE X2 d|w

B A AHEE oA AR BE A9
2% Aske 023 2o| Yebhgdth(Table 1. 1). 2
8 FA189 HaH FFHAE Table [ W
R A H(Fig. 20).

Ud A& A & FMe 3% d3d
Lu 0¢] f-x18°] Ha 238.20+60.83 gfZ 713
=A veiten WS Mg delMe A7t FF

Table 1. Result of test denture base retention measurement after internal surface treatment with sand-

blasting (unit : gf)

. . Denture base material . . Denture base material

Subject Times —7i3™G 7 g7 wg Sublet Tmes TG T pi1 wil

1 220 300 130 190 1 280 280 250 160

2 230 150 200 230 2 220 315 300 195

1 3 235 120 250 170 6 3 230 300 150 250

4 220 170 210 165 4 250 225 120 150

5 240 145 230 145 5 280 260 170 130

1 225 230 210 150 1 250 250 145 225

2 260 220 205 175 2 190 280 230 200

2 3 250 170 205 240 7 3 210 315 220 170

4 280 145 215 190 4 200 300 170 170

5 315 180 250 210 5 185 290 145 200

1 300 270 - 200 205 1 170 310 230 205

2 290 270 240 220 2 210 290 220 190

3 3 310 330 220 180 8 3 220 280 170 210

4 250 300 180 220 4 210 255 180 170

5 320 310 240 180 5 180 265 210 165

1 290 340 250 220 1 280 270 250 180

2 330 250 265 155 2 215 340 210 195

4 3 195 260 300 208 9 3 300 390 230 160

4 290 250 215 120 4 320 280 250 170

5 280 280 235 250 5 160 220 240 180

1 255 315 150 195 1 250 230 220 210

2 265 300 205 160 2 220 300 220 175

5 3 270 225 110 180 10 3 230 150 265 230

4 340 260 90 210 4 270 120 280 220

5 390 250 310 190 5 250 210 180 210

61



el Vr 1e] HHd 255.30+£61.30 gfz 7H3
=A e

A4 Al G FAHY Apo] K72 53}
7] 91l one-way ANOVA testZ £33 A3} A2
A fAE SHAA 4 23] BAFeE {olgt
Apo)7b AR (p40.05), A e 2] FA18 FHA
ME 7 23l BAALE Fog Abolrt T
(p€0.05).

zk 279] 943 v w37 Y@ multiple range
test(Scheffe test)Z A3 3tA 2™ (Table IV, V), Wi
wxe A gAF A5 2 FAFHL Vr 02F
Bi 0% AY & YA AZEN EAF2E F
9J3k 2ol 7F AATHPC0.05). Wi x 2] F x4 )|
g BE fAEL Lu 1% Vr 1¥, Vil Bil
T AT YR ZET /9g A7t AR
oH(p¢0.05). '

Table II. Mean and standard deviation of test dern
ture retention according to different denture

2. WA XMz2lofl mE 7X|e Wt

UHAE A, $o §AY Aol & Hlwslr] s
zlo] gk(delta)- & T3FH.2™ (Table VI, Fig. 12),
ol Zt AEE=E independent t-testZ B3 ATt
(Table VI~ X). \H‘?‘i_ﬂﬂ d, 9] {219 W3}
ol LuwolAMe Fo3 ¥t giddey vr,
Bi, VizdA e fAE] Fo5tA Frletdt
(p<0.05).

3. BT olx|atnt F&ox| Mzt 7AE bl

AYTE A dWF FEoE ARF3IA
A% A3e oS3 23t (Table X, Fig. 13)
o] AelA] HZ gAFe] Aol WHA
A T REoA Be Aoz Jepton o) 44
o2 fof3t Aoz ETH(p0.05) (Table XI).

M

o >~l

materials (unit: gf)

Group Mean+S8D

Lu0 238.20+60.83

Lul 252.60+£47.87

Vr0 199.36+63.76

Vrl 255.30+61.30

Bi 0 184.40+30.21

Bil 211.40148.32

Vi 0 151.60+33.72

Vil 189.56+29.49

350 350

250 | ‘ ' 250

of 150 150

50 50

50 o Lut vio Vit B0 Bt vio Vit
Group

Table IV. Result of multiple range test (Scheffe
test) (before internal surface treatment with sand-
blasting)

Fig. 11. Mean and standard deviation of test den-
ture retention according to groups.

Table V. Result of multiple range test (Scheffe
test) (after internal surface treatment with sand-
blasting)

Groups Lu0 Vr 0 Bi 0 Vi0

Groups Lul Vrl Bil Vil

Lu0

Vro *
BiO *
Vi0 * * *

Lul

Vrl
Bil * x
Vil * *

+. denotes pair of groups significantly different at the
0.05 level

*: denotes pair of groups significantly different at the
0.05 level



Table V. Result of test denture retention mea-

surement, according to materials (unit:gf)
Group Before After delta
Lu 238.20%£60.83 252.60+47.87 14.40%53.85
Ve  199.36£63.76 255.30£61.30 55.94+42.60
Bi  184.40£30.21 211.40+48.33 27.00£39.84
Vi 151.60+33.72 189.56129.49 37.96x31.54

300
250
200
gt 150
100

B delta
[JMean

50

Group

Fig. 12. Mean of test denture retention according
to materials.

Table V. Result of independent t-test for retention change according to internal surface treatment of
group Lu

Leven’s test

for equality of t-test for Equality of Means
Variances
. Sig Mean  Std. Error

f Sig t df o tailed) Diffence Diffence
Equal Variance
assumed 2.39 0.13 -1.32 98 0.19 -14.40 10.95
Equal Vari t

dua’ Variance no 132 9287 019 -1440  10.95

assumed

Table Vll. Result of independent t-test for retention change according to internal surface treatment of
group Vr

Levens test

for equality of t-test for Equality of Means
Variances
. Sig Mean  Std. Error
f Sig t df 2-tailed) Diffence  Diffence
Equal Variance
assumed 0.24 0.63 -4.47 98 0.00 -55.94 12.51
Equal Vari t
g reneeno 447 978 000 5594 1251

assumed

Table KX. Result of independent t-test for retention change according to internal surface treatment of
group Bi

Leven s test
for equality of

t-test for Equality of Means

Variances
. Sig Mean  Std. Error
f Sig t df 2-tailed) Diffence Diffence
Equal Variance
assumed 7.86 0.01 -3.35 98 0.00 -27.00 8.06
Equal Variance not
-3.35 82.23 0.00 -27.00 9.06

assumed
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Table X. Result of independent t-test for retention change according to internal surface treatment of group

Vi

Leven s test

for equality of t-test for Equality of Means
Variances
. Sig Mean  Std. Error
f Sig t df 2-tailed)  Diffence  Diffence
Equal Variance
assumed 2.05 0.31 -5.99 98 0.00 -37.96 6.34
| Vari
Faual Variance not 599 9629 000  -37.96  6.34
assumed
300
, 200
Table II. Mean of test denture base retention of el
according to materials (unit: gf) - 100 elta
Group Before delta _I0 Mean
Resin 218.78+£62.30  35.17£48.77 0 "
Metal 168.00+31.97 32.48+36.43 Metal
group

Fig. 13. Mean of test denture base retention
according to materials.

Table 1. Result of independent t-test for retention change(delta value) according to internal surface treat-

ment (resin vs metal)

Leven s test

for equality of t-test for Equality of Means
Variances
f Sig ! ¥ o) i Diftmes.
Jual Variance 003 087  -596 39800 000  -33.83 568
f;ti;;aﬁame ot -5.96 398.00 0.00 -33.83 5.68
V. 52 o Do} age A7 Aot 7 §F JAFRL L

g2} Azt FAF] AAdA o e B2 A

ol 3o g}, 1920t &A% Au2 AHEN
il

2

Fdo] jage ARG A7) g jadY
#2 Jx)delt ElebE AR fA80] o 2

d20]FL, Lundquist”’, Swartz® 5ol &&t#H
o1 313, Defurio 98 ZLE-IE 9fR]40]
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Asolne 4522 2489 2843 949 £
Azbel BAE Gelske Aol BT Aoz AR
A},

v.2 B

£E0 g} Aol ;e FAHY zold] #HaH
A3& &) 9 S8 A (Lucitone 199%), A7V5&
#A (Vertex® CP), ZLE-AE 33 2% (Biosil®,
Vitallium®) & AH8-8t¢d ﬁl?‘ﬂZ} 10789 A 2l
A fAE S 2Fshe A8 S Ao taat
T HAEE AU
1L.UE HgdAd x4 Asd =&
Vitallium®, Biosil®, Vertex CP®, Luciton 199®
o] o2 F7tat9on, Vertex CP*9} Biosil®
A9 g Yz AR EL FAHCR Folg A}
o7} UARTH(p<0.05).

fAE L

o ® AF A Amd BE §AAL

Vitallium®, Biosil®, Luciton 199%, Vertex CP®
o] 02 F7FIHom, Luciton 199} Vertex
CP?F, Vitallium®#} Biosil®T2H& A <13 v

2} FE fof @ zfol 7} Aliiﬁ}(p@ 05).
3. W 2] A3 448 ¥3kE-2 Lucitone 199°
£ 498 #slr} gl Vertex CP®, Biosil®,
Vitallium®oA= FA18e] FoatA F718td

9(p<0.05).
434 45 ) A8 A el e
AN % 25 BEN 4Xde] felaA =

7Vt e (p(0.05), Ael HAF BS54 #H
Aol £ FAIE S BAY.

ol o] A¥= E o o]X|o] fAIYd| A F A&
7} 9%¢E vABE X A5 MYz F83%
1 Alge] E & 91 AolH, X9 fA1E F7t
g M E A A Ade ddsAY 47‘4”«1 LH
HE Ashe Az e el E  3lE
Z AlgEg.
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ARISE O

Fig. 9. Retention measuring appliance. Fig. 10. Measuring retention.
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ABSTRACT

A CLINICAL STUDY ON THE RETENTION OF MAXILLARY COMPLETE
DENTURE WITH DIFFERENT DENTURE BASE MATERIALS

Jong-Hyuk Lee, Ju-Hwan Lim, In-Ho Cho

Department of Prosthodontics, Gollege of Dentistry, Dankook University

For the successful treatment of complete denture, obtaining a good retention is essential. There
are lots of factors affecting denture retention. Denture material, one of those factors affecting den-
ture retention, was the subject of this study, and internal surface treatment also considered for
the method of enhancing denture retention. Two resin{Lucitone 199®(heat cured resin), Vertex
CP®(self cured resin)) and two metal (Biosil®(Co-Cr alloy), Vitallium®(Co-Cr alloy)) denture base
materials were used for making test denture base. Newly developed device was used for measuring
denture retention. After the retention was measured. We treated internal surface of test denture
base with 50um Al203 powder, under 90psi, for 1 minute. Then the retention was measured again.
The result was analyzed with K-S test, one-way ANOVA test and independent t-test to deter—
mine the significant differences as the 95% level of confidence.

The results are as follows:

In cases of without internal surface treatment, the retention was increased in order of
Vitallium®, Biosil®, Vertex CP® and Lucitone 199®. Except between Vertex CP® and Biosil®, reten-
tion of the other materials was significantly different (p{0.05). After the treatment of internal sur-
face, the retention was increased in order of Vitallium®, Biosil®, Lucitone 199%, Vertex CP®. Except
between Lucitone 199® and Vertex CP®, Vitallium® and Biosil®, the retention of remaining groups
was significantly different each other (p<0.05). In the matter of each material, after the internal
surface treatment the retention was increased with Vertex CP®, Biosil® and Vitallium® and the
value of differences were statistically significant. When we compare the retention of resin and met-
al denture base, the retention of both denture bases increased significantly with internal surface
treatment, and resin denture base showed better retention.

As the results show, selecting denture base material could be an important choice of complete
denture treatment. To increase denture retention, internal surface treatment can be considered
as a possible method. 4

Key words : Complete denture, Denture retention, Denture material, Internal surface treatment
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