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&2 0 & 7]%50] frAlEofof &t F4 pHE A 5h
2ok} AN A Eo WS of7]sA = <t HH T E
A 5o} s}shA o 2 wh-ga A & F Tk Ak Yloll A A
531 11 RS Algbo] An 7 Huta A H &Sk
A B WrEA] A Z = o] glofof gttt B3t $ixbEo]
AA| AXHZAAF AHEE ol A& A Zko| v AN
A Al A A A8k A BT O AA| AR AV B B
o] AbEE = 7] Wl MES AP = ol
Abgro] gt ofof gt

A EZA]of] T3t o] A o] Ao A EAJo] tfar Bl
A 552 formeldehyde /3 & A\d 2] %] o] A 0]
BA| 2} 24X] 71| A A Z 5 0] It B E

ATk X HZA Q] FA] o T3 o] [ ] Aol A
A|zbo] Aol whet 219 9] 7HAas 3’_5}1
S A7t Tk A7 A A B A] k7]l
A= o3 AI7HS —m_formddmydeﬂ%i‘f 1 Sl=
210 F A A A A ZFAJ ol o Fof] th gk AR} F-A4]

ikl k)

Az 01?-_/] E;G (<] ?‘Y—E;] /\].%

iste] A7t} FEo wE Al
O X 2HA €] <l ﬂ@%%‘li?‘z}
B} At W fA]E 9]

_4

—i":iﬂrkﬂ

2

SZFI-E

o
_ﬁh{r

r2 |o
o lo {1 ©

IS
I K
oX }o

o

2 dr

T
ﬂ

il

Ry
Iy
2

O,
ol
o
K

[N

o

i ol
ol
2

(¢3

¥

“,
o
32 1o

e
ot
il
1,
O
o,
i
2ot
ol
ol

=
rot
i
_|o\

t5|%| 20094 473 2%

(GlaxoSmithKline, Safford Miller, Irdand)<- A-&-5+3
(Talel).

Table I. Composition of denture adhesive cream

Content
Component %wiw)
Vehide Minerd Oil Light 170
Petrolaium Blend 279
Havor Spray Dried Peppermint 02
Spray Dried Spearmint 02
Color Erythrosne Lake Pagte 06
Adhesives Carboxymethylcdlulose Sodium 240
Poly (methylvinylether.mdeicacid)Sodium, 300
CddumMixedPartial St
Presrvative Propylparaben NF 005

2 Al EEA Y

RPMI 1640 medium (Gibco, Grand Idand, New York, USA)
& ol &5fe] Polident” 912\ 223 ¢) §5lE W5
u} RPMI 164037} ©] %) 7 2+ 3.21-S 1% (1 ¢/100 ml), 2% 5

2 412 %) 5% CO,, B%ar, 37°C = CO: incubator (Vison
Soentlflc CO.,, LTD, Gyeonggi-do, Koreg)ol| ] 24A] 7F vl 2k
sITh A4l 22l7]E o] &3t 1200 rpme &2 3E7t 2
AR 8l & 8 ZMS- MTT A] & of] AR5} T}

Mouse 4] -0} 3 (L-929, Korea Cell Line Bank)=
RPMI 164001 10% fetd bovine serum (FBS, Gibco, Grand
Idand, New York, USA)3} £313lo] HHE vl 2] of| A 5%
CO,, B air, 37C = v &ttt M F - wij# & S8t
o] A A3} 5 ml Phosphate-buffered sdine (PBS, Gibco,
Grand Idand, New York, USA)Z A & 8lo] BE4ES A A
o]— 3T} 2 ml Trypsin (Giboo, Grand Idand, New York, USA)
= A&sto] A2 u g ZetaTd Zolde AEE &
2] 8ttt

AT AFIE

31 9 x4 A &

3] ek AFet dentiform (Frasaco, Greenville, North
Caroling, USA)3} o] o] 2k o] X] A& Lucitone 199°
methylmethacrylate resn (Dentsply, York, Pennsylvania, USA)
< o]ﬁ_-s].o:] Z%ﬂl— aml o7 ;q] x}s]_oﬂr)r Fit Checker 11
(GC corporation, Tokyo, Jpan) - ©]-g-skof | 2he < =]
3} JIE] F Aol of] A S gHelsto] underauto] gle A
£ 313ttt w5418 7] (Instron, model 3366, Insrton
Corp, Nowood, Massachusatts, USA)ol] 12 317] 9] 8k 7+
0|2 o)A AR AA |2 ge] A FUo] THEo]
A4} QA o AeAT) NEFS] £3to] I
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Fig. 1. Dentiform and denture base used to test tensile bond strength of
denture adhesive.

32 el A%

Ao Beg AFE S Tlelle] 24 0.2 4 23}
Stk 41 o] 4o A] 2087} Paraffin wax (Dentocult LB,
Orion Diagnodica, Finland) & 4 1A W 2454 Bt =
A Bk 2407 YR T ST A ES A Qe
THE FHFOE A oA Ao AHE-sIATHS

Table I1. Composition of artificial saliva

Component Content
didtilled water 2000ml
gastric mucin 449
NaCl 0.7629
CaCl 2H.0 04269
KH:PO: 14769
KCl 22289
pH 6.8
L, o7t il

o =2
ALEY 4P e ETEeols] Srhih 4§

R & tetrazolium-based 3-(4,5-dimethylthiazol-2-yl)-2,5
diphenyltetrazolium bromide (MTT) A|&H S o}l <} 20|
o] &3k

A 3 2 hemocytometer (Superior Marien Fd, Germany) =
o] -&-3}e] 9%6-wel plates (Becton Dickinson, Franklin Lakes,
New Jersgy, USA)ol| 1 X 10*cdlswele] A 5 180 4] &
F3F . o] & 5% CO,, BY% ar, 37°C = 244] 71 vl ka1
ok Zh wellol] 1%, 2%2] oA 28 55 20 d¥]
A7Vt (control groupS RPMI 16402 71 19, 24, 3
o, 4271 5% CO,, BV, 37°C = Wi Fat] ol zHzt 2t
T MTT (Sigma, . Louis, Missouri, USA)E Phosphate-
buffered sdlineo]] 591 &8 (PBS1AMTT 4 5mg)S 204

234

934X B vl el sl MTT &2 g 5l
A A3k dimethyl sulfoxide (DMSO, AMRESCO, . Lais,
Missouri, USA) 200 4= ¥-& 5 formazano| &3] ¥ ==
30% 7+ wj o3} <4 o}, Spectrophotometer (Dynathch
Laboratories, Chartilly, Virginia, USA)Z ©]-2-3}] 570 nm
5ol A &3 (OD: optical density) = =% 5}tk Al £
S0 & (A A4] 9o theel 4 AHgsn
Sampleopticd density

PO EZ41] &)= X 100%
Control optical dengity

Tablelllo] W}t Al =4 A 2 37181t}

Table II1. Grades of cytotoxicity corresponding to cell proliferation per-

centage
Cdl proliferation Cytotoxicity grade
60-100 Not cytotoxic
30-60 Moderate cytotoxic

0-30 Severecytotoxic

2N A{AE

o] 3] o] Q139 024 (group 1), o1 A1 22171 10g
(group2), 2] A1 21 10g+ 1B 024 (group 3)=
= ¥aln 2kg A2 162 F< S aisich Sl g el
JAPH2Y A4 AN v A2 AANI)E

o gelelA] owH g e W ok ““W‘Jr

et sk Al A st %25 7] E‘rﬂ 2853 ‘ﬂ%ﬂﬁé

7] (Indron, modd 3366, Ingrton Corp, Nowood, Massachusetts,

USA)ol| ¢4 3} 31 arosshead speed 1 mmymine. = 913 &

7¥eto] &l 3= S kit (Ag. 2). 2 3 53] &
t}.©o

Bela 7} 3w} o2 o} Nl EE B2 e T peper

1[1_10

Jl

Fig. 2. Position of the test specimen for measurement of tensile bond

strength.
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Alzholl ok QX TAH Q| oY ZErd ot MESH2 i}

towd = 71 32A] 7] 11 83% of| eH-&- 2 a1 THA] paper towe.
B AZAZ T L E AR olA 22 dE 53 A& A
£33

A7l & Q1 AP o] WistE K] 9fs) group3
= 37T, 100% FE= 1% ¥ o] 3l water bath (Vison
Sdentific CO., LTD, Gyeonggi-do, Koreg)ol] 14] 71, 34| 71, 6
A7 12417F, 14, 29, 3¢ Bt W53 oA & st
o JF AL =X H Ho| 100% FEo] =ZSHE
= B0g 3 A3 vkESiith 57 Al tnic 53] vk
£ Skl a vl 3]niek Q1F e 02miE H7tste] A
Akt

3. 5AA=

EA L2332 PSS 120 (SPSSInc, Chicago, Illinais,
USA)S o] &3ttt Al =4 Aol A] control group}
270N W FL T} o] we FHE Hol7) 9
A A sk7] 18l twoway ANOVAS Al dsk3int. <1
AP EAA F3E, B AL Aol o] Aol 7} lEA
A7 57] 914 7E7t oneway ANOVAE Al sttt T
% ¥ 2 (multiple comparison) WY © 2 &= # 4 22 A
A (Lesst Sgnificant difference, LSD method)S- o] -8-3}<]

A A FT @=009)

Z1
1. Mz=d &3 2t

MTT Aol mhe A3t el 4328 st ue A

Table IV. MTT cytotoxicity test: the means and standard deviations of
optical density
1day 2days 3days 4days

cordl  082(010) 151(023) 203(016) 244(020)
1% 064(007) 125025 148(02) 170(0.29)
2% 070(010) 121(019) 158(033 171(0:30)
25
== control
20,
1%
a 154 o,
) 2%
104
05 4
004
1 2 1T 3 1T 4
Time (day)

Fig. 3. Change of optical density at time and concentration.
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ol whe EF3=ol Pt A0S Atastt
(TdblelV, Fg. 3). HatA|Zbo] Fof el mat Al o] 53
=7t 57t A ol A E SRR SheR e A

< ofmj g,

Control group - 7|50 2 A| L84 o] W 28-S A4k
sto] Al 254 =2 H7leksint (TaleV). & oA
ARPE 2 60%0] = HEF L Al Z5d 2 fle Ao
Aol
Table V. Cell proliferation percentage and cytotoxicity grade
P ldy ~ 2dys 3days 4days  Oytotoxiaty
Control 10000 10000 10000  100.00 Not
1% T1.84 8293 7282 69.80 Not
2% 85.06 80.33 77.68 7011 Not
Cytotoxicity Not Not Not Not

4l S 0]
e O] E3E2 Al - <X ok dE ke 1 A
FA=E SHote] A 2EHAE Adetth
(Table VI, Fig. 4). oneway ANOVAE- A3 3}t1. LD=E A}
3 A% 23 JAHATH T AFEA S o] AT
A% BASA L o4 S 1 e A% AR
=S UEhigia, et A A=t M
%kt‘r (P<.05).

A
ﬂﬂaﬂﬂﬁﬂvc &@4@ﬁ%ﬂi¢{+§
A2+ttt (Table VI, Fig. 5). Oneway ANOVA S A] 83

LD AT AA S ATE B, 25 1A

Table V1. The means and standard deviations of tensile bond strength (N)
with statistical comparison using one-way ANOVA and LSD post hoc test

Mean D Statidticd comparison
Sdiva 068 009 a
Adhesive 4188 329 b
Adhesve+ Sdiva 45.76 304 c

*|denticd letters denote no significant differences between the groups

(P>.05).
A A+S

Fig. 4. Tensile bond strength of saliva (S), adhesive (A), adhesive and sali-
va(A+S).

W W s s o
S & S &S

bond strength (N)

o o = =
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bond strength (N)

0l
Ohr Thr 3hrs 6hrs 12hrs 1days 2days 3days
Period

Fig. 5. Tensile bond strength (N) change according to time.

Table VII. The means and standard deviations of tensile bond strength
(N) according the time with statistical comparison using one-way ANO-

VA and LSD post hoc test
Mean D Satistica comparison

Ohr 4576 304 a
1lhr 4412 338 a
3hrs 40.03 374 b
6hrs 3797 193 b
12hrs 3208 303 c
1days 204 287 d
2days 1833 334 d
3days 1133 115 e

*|dentical letters denote no significant differences between the groups

L EAtA 02 fol gl Aol gRlen 14
& Q4 ARFES eI (P> 06). 1417 934121
3,6 417 6} 12413} F, 12412 59 19 5,22 F913
U F Abelo] EATACR folA Qi A ARAE

[e) —

3 sEo WE AEEA 75 Ieleta, At 2
FEo] WstE gobH 112} ekl T

AN EZA S Hriste WY o 2= agar diffuson, filter
diffusion, tetrazolium-based 3-(4,5-dimethylthiazol-2-yl)-2,5
diphenyltetrazolium bromide (MTT)A] & S5-<] Slt} Agar
diffuson tet= A £ A = 2 filter diffuson test2}
MTT A2 R EZEole] 4 AHE ZA A 75
1 7}3lt}, FHiter diffusontes= Al 7} filtar =S E-2}a)] 4] Al
o A ool stuR &ZFdo] Fof Lo ]ofof g
e o] MTT A[@ 3} zfo|ts o g 7RA] Al 2574 4
e A4 AT AHH S 7 A itk o[ A
ol Ae MTT A& AR Sto] 1Y FH 44 7H4] €]
MEZAS 7k o] S A X nEZ =R
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ob o] EA5H AEH ZeAA T Fgo] SlE BFa
Fo] o8] w A -89 7]- Q) MTT tetrazoliums: 1.
2}l o] MTT formazen A A2 3HI A7) = n|EZ =g o}
9] 585 ol &she AP otk M 7 Sk
AR vEZEe] ol i ] AAAQ] ol
s7kstaL o] aagg el 577t A4 formazan A 2-9] 4
A57He FEst7] witel, formazan A 2} ti AR ©]
Sl Al Ze) pobe AAAR FRAA S e
formezene] &4 == 570 nme] gl A H 7} =1, o]
A S FREE dogln tAlE 2439 Al
B2 = Wt & 5 itk mebq MTT A1
1 87 AES AAATIA = AT AL 2
ol SF= T A7 dobd 5 ke Aol

S|
ol Ao AHe-H SEE2] Lt 1%9} 207 A
Z3te] ALE8lI T 0] = 100 A Hote $58Y] &
1 nEEo A= U FAdo] 9l

ol A Ad A AEY nEZC ol 2 MTT &
do| HEslh=d W7t 2 5 7] wlEoll 1%} %2
ALz 27 o] st the A3olA Alzto] T &
upe} RE FekelA BTt SR ole A2 &
ATt Sk tHE A S onletr Al 254 Ve
AL gt 2 2 v}e} 2] DeVengende 52} Zheo 52
7} Al 522 X3 ZA 7F A 254 o] glttal Hagh v
Tt o5 Ao A EEA 0] YEIG Al FL &
fomeldehydeE 23t I3, o] A2 B2 559

EEGS AYA ok gl A ok oY AFE
T7 Hol| A AE-8l= &<t formddehyder} vl =2 7}
dol k. 2R X HAAE AT v X
S Z0]7] 9Ja)A = fomadehydeS wlj A&l of g}
shar QlThe o] Ad ol ARE-H Polident™ o] X3 2=
2 A AP A A A8 A 240 F-ofl formaldehyde= 3
ghe) 2] e Aol AAAT AT A=, AT
Nk L2379 (9 AP 24 s e A2 U
g, A H TG S A0 7 AMEe A (A) A
=7t 343 F7ketah X A g <
Zol AHEGH A - A+ 9= dAH AR S
AHES 7 SET BATH R fo)d A =2
AP =E e ATt (P<.05).

AAH AA = AR S S7A 548
AR L g A o] A AE F e ey
2ld of WA st= Ago|oh AHE - AR
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T e RS A glof A= A 7 A
B A R He R sAut Aol HE < o F
Aok g X} Ase 74 AR =2 59
S 2 o det B o R dojv 2o
StolA| 3 22w} Brel Atelef] HEH & A sk
T B Xt 11 sk ARl 9] g B Rk
F AU AN HSE ol Fo= dAle A= QIS
of S| Ao A== A 5Tt Tk 22| 9 A 7 Afo]e]
e =] HErt St A E o] FdET
A HAA = ofx| of 22| Atelof] £1%| 5o ‘:'Z“Ur
SHE, =S AT, x| 2AAtele] 7] 2
al

¢}

ST A AAE oA Wels) o 2209 o)
25 2 dEE e Al ol oA AT - AN A7
55 5le A& 2.2 Polymethyl vinyl ether-maleic acid
sodium (PYM-MA), Carboxymethyledlulose sodium (CMC)
o] ¥ 8w]o] 9t} T A E-2 caboxyl goup S S3) 23
w0 gL, CMCe &8l =7F 7AX Z71¢0 whe] 218544
gk 2o X 7F Y] o] HolA 715 Al st PYM-MA
T 92 Sl 2ol SstE 717 A1k o 2
2 A% 28 A3ko] Ao] AAHAA 2] 7)%50] 22f F
;(] QEE ?‘5]_1;], 213

&
ot 12A17J °ﬂ DW Haabolar 19 oF 3¢
A S Fslel 224 2 Bl
Chaw'= /\1-54/\1 [ez] ‘—TLO]]H :‘17]- L 3
ret skin<- AF-8-ako] o] x| 3 24 9] @6‘%5
o A8 25 1) el 714 e AT
1 0]Z A A 748 th Hoydrand S o] S
m»ozawwrmmmms~ﬂ1s@%ﬂﬂ@ﬂﬂﬂ
218 A& stsinh A8 2 59k 313, 64131, 1043t
Al 91 25341300 7} 2 42 & ek
Atk 1 F e 28 X H AA & rednplde S 0] &3
o] A8 ATE 3. redn plated] 933 A & 2
SotaL A4 el HHA Basi ol Algo] S5
e} AR EE 2T olu e 2% Al 71 e
AWFEE JEE O FRE Akt PP 1Y
o} ol 5 Bl 2 72 A ) 347k A @] 2
BoA 7M=& At e s "oty a9t 9 AA

rlo

Aol AT & ke A A= = S5t
P 35HA Frt o] 2 Q3] 9 x| 8} 22 Alo]df EL
Ot glolAAl gn B3k #22 Fshd 37t

Fol 43 el AEE A4 F7Hl Hik o 7

ChstRIntE AES|R| 20099 473 2%

A g0z o 3o AgakE Aol A %
7Ysbl Btk Hlis 54 i} 7} o)X 44 2 B3} &
ghato] Al2tel whe Ao WskE ASe ) £
o] 5RO A 208 71A] A|7to] A ELE AT = Z7)8)

N
=
ofl 1, ol

\l

Ak 234 nldAbe ANE B Frdtel 93
7t = A=A Bl 2 S A 714 (polymer matrix)©
3= A A ol =EohA FrkaL skgith

ol ARolME 774 W &4 Adsr] fls) %011
YA 93l 37T, 100% FEof| Baasitt 1ex
AIAE 4 Alolle 7 Wl M g3t HZet= 74
29 QZEfA S A =¥ E ST sEx| A /\hﬂ/\l o:]__rL

< Adste e A7 ot pHet

o

S o

oA 77 g
TR x5S S gle 24 24 ol XY F
A8 o] A= o] kS 7| wjFo|t}. ek, 7k Ak
22 714 AR o2& A F shkehe el Ao
o] frt. 7]Ee] A 52 o F- resn blockS- o] 8-}
HA3 Feol A AlBE QL BEHAE FR A} o]
H Ao = AAR 20& Al ko] AA
ojx)9] Pe & AFste] TAA T HolHla, JEEFS
|83t 21 2A19] FeiAH Z3o] 7] Wizl HEF
aﬂﬂvﬂ4ﬂ¢£éﬁﬂdﬁ wENaﬁqw
Wz 22 A% 28 17 Mg o
W Axjuto 2 Ax Ao Azt

AR
E4 TXl‘Ecﬂ =37 ]—‘5013“‘5}.
Hog Ae

[¢]

flr
_pu “:9,

29 el YA BS EFE 5 o
AHg3He Aol mgol @ o]

el
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Evaluation of changes in adhesive strength and cytotoxicity of

a denture adhesive according to time
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Statements of the problem: Many denture wearers occasionally use denture adhesives to improve denture retention, stability and chewing efficiency. An ideal denture adhesive
is nontoxic, non-irritating, and provides comfort to the oral mucosa. Purpose: The purpose of this study was to evaluate the cytotoxicity and adhesive properties of a selected den-
ture adhesive. Material and methods: To test cytotoxicity of the selected denture adhesive, mouse fibroblast cells were used in MTT testing. Cytotoxicity was examined accord-
ing to the concentration of the denture adhesive and incubated for 1 to 4 days. To examine adhesive property, a denture base was fabricated on an edentulous dentiform. The
adhesive was applied to the denture base, then tensile bond strength was measured, to evaluate the change in retention during 3 days. Results and Conclusion: 1. 1% and 2%
concentration denture adhesive cream had no cytotoxicity. 2. The tensile bond strength of the group with both denture adhesive and artificial saliva was significantly higher than
that of the group with only denture adhesive (P < .05). The tensile bond strength of the group with denture adhesive was significantly higher than that of with only artificial saliva
(P<.05). 3. The tensile bond strength had no significant change during 1 hour, and then gradually decreased. After 1 day, it decrease to half. Within the limitation of this study,
the tested denture adhesive had no cytotoxicilty and was effective in improving denture retention. The adhesive strength began to continuously decrease after 1 hour and it
decreased to halfat 1 day after application.
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