_#o_l

2
6+ nl
Al o 8}

‘8]—31]_
o] 3
=



~
;o_l

n
al

ol
g
HJ

124

2007

o

~
;o_l

o
A A o o

7}

2 o 3



ERER

N

ERER

EREE

EREE

ERER

AA st o

20073 124

ol
o}

2]



7}
u/\]_g] .
=

)
~ % :ﬂ
‘% # Hﬁ W ~y
. u}
w 2} ol -, Mo Ho o
< o Be < o 5 T
N ™ _ S s MH T G
T o < X oo g B = =
\Ur R = W MM ﬁﬂ — —_—
g N+ =~ i iy i - ° — S <
= v e vl W P < up NF o
M_w il 3 < = i ,WA - T " BH .
N} w 3 al¥ ! =0 < um o _ o -
DRNGE % o X UG ) N o, 2 o o
o —_— — = )
~ = T W 2 T = i M < H G w_u MM RR S
= o = nh = I S w o o ul o o =
- E %y B MR o ® L E 2 Ao <
EL T0° ‘UI =) “WOH ‘_I/m ¥ 1# O#E ;OE ﬂ ;o‘_ A < N ﬂ ! E_l
™ M — iy iy B N il — = R = N = o8 m 4
o = ST o - Y mr S - b = s - o5
El e o ﬂu . Ex_ HT \_._M iy —_— HT —_ I <
UT BH o_a AT EE Hﬁl < %0 HT ﬂl o q EE S wﬁ X AT
%qab@%¢w¢@qﬂoqwﬁﬂm ;
o = . = fae
uguihoﬂ hmoaAwﬁngﬁmn1 »
ol { R M Gy o u B b q o 2
Gl o CY . — X o X o o R o
™ Tz —_ < < uy! o N AR -~ ~ ~ (hst £} of N _
‘_ﬂ_l TR ].A o ZI < = ‘Hol _ - NH N 1 ﬂm =0 T <
io%oﬁwmﬂﬁ ﬂﬁmmé  w H%ﬂ o
gﬂﬂﬂzg iuo_a,wr ﬂ_ﬂﬂmﬁ -
= il o o i op <] b =B M_m ) ME A T oF X o s M R oy
= Iy o o T W q 2 = = A o T R B o WD
Mo ) % ﬁ e " & o 0 o L =t =0 Ma W ﬁa - ! B o
e - )
s, T g ffi filmiwim
~ o - M A,HU of ol {Jz Yy E m_l ofp = n] Mm” . LMO o WM ‘7|L N
..q;meéu;z%..vﬂﬁ;_a,.ﬂ“HTAA;_
03 o M# z» =) = o 9| ™ W% o s 7 =8 o v <
X H;.E KR T - o) L.L JL Tu _ O#E < g . el ﬂr
&3 =Sy TN s O T oy X el T = o
o o ~ ° - J R 5 = ~
— my T I~ o R J N < ® NH ur
el ,\w — OMD XE ‘H7 yis A oy i T = ‘Hol ) E o 1_ﬁ|
A ~ll - Bl " ™ i -~ o = =z e o . bl
ol R R ey A= ay —_ o N = & 2| <A J X _
A ﬂaumly mmogu@qo
B i n n o= M = < VL < 0 WM
- i o 2 B o C e ~ - m 3
oo " <o op N oy o J7| =
N T ® BT 3 = ™ o T e =
o W ol ol G R it T
E o TR mh mt - W n_w o
i g W iyl oo = H
™ — X o W "
= + oF =0 .
5 1 x <
B R
—_
o



- il

#ll

a9 A

. Vi

or
of
ol

it
o
K

iz

B/

(\)j.?.]HE_ e eeeeteeecatetacetatacenetatecacetacatetetatatacetanatesetatesacnsesatnsetatasacnsanann

Tl
o

Bl

rviel

X

_éu
NE
N
xa

/KE’] jci) 7]_ N

k<

A

1] Al 5 A

=8

10

e
7o
E)
A

™

xr

. 11

=

)

o
el
-

. 12

o
e
B
B
,_.__.O_.O
m
1

<



- 13

xr
!

i)
uAIO
B
o

- 14

xr
ild

o

15

- 15

15

~
N
I

)

‘w_ﬂ
T
~

=

X

in
Xq

17

NE
N
e

)

- 19

E!
~

.—i r
&R

_oT

21

3

k=

!

A ] Al

\

}O

—_—

23

uze]

2A

ey
)
=

<

26

B
25

- 31

B
e
1&0
al
B

xr

35

- 41

X

|

- 47

T
w

49

i
al7)
el

e

53

Abstract ettt ettt et e ettt rtrtrartntnanant



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

o 49 A 49

1. Specimens of impression materials for contact angle

measurement ...............................................................................
2. Equipment for contact angle measurement -crosesesesesesesrsrsrriiee.

3. Test block for detail reproduction and compatibility with

YPSUITL *+0sssssssssssssssssssstststntnintnininininininininininininininisisinisisisisis e

4. Equipment for observation of detail reproduction and

compatibility With GypSUM eeseeessrreessrnesssnnesminmemnniemnteninienieen
5. Specimens for compatibility with gypsum e,
6. Specimens for SEM observation «:-w-sss-sessseresseeressisnmni..
7. Scanning electron MICrOSCOPE fwwrwstssssersssrrnrrtetsesiomnrurtietetsininnnene

8. Equipment for surface composition analysis of impression

INALETIALS wrrrerrrrrrerrmrsrrrnterirtetiitiit e
9. Contact angle of impression materials before disinfection <=+
10. Contact angle of impression materials after disinfection -:=we:--
11. Detail reproduction of Fusion reeeeeeereesrersrerer.



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

12.

13.

14.

15.

16.

17.

18.

Images Of gypsum Compatlblllty ................................................

Surface images of impression material specimens

in 10 min QIOLPS forerrerrsreresesseseetreteitestoteteittiotoreieitisteteteittietene:

Surface images of impression material specimens

in 24 hrS QTIPS trrrereressesrsreseseesestoteteicitisiotetiitisioteteititesttetecieies

SEM images of gypsum specimens in 10 min groups rrweeeeeee

SEM images of gypsum specimens in 24 hrs groups ===

FT-IR spectroscope of impression material specimens

in 10 1’1’111’1 groups .......................................................................

FT-IR spectroscope of impression material specimens

in 24 hrS groups ........................................................................



Table 1.

Table 2.

Table 3.

Table 4.

Materials uSed in thlS Study ...................................................... 6

Contact angle of impression materials according to

the disinfectants ..................................................................... 20
Detail reproduction of impression materialg «ororerererererererereeeees 22
Gypsum Compatlblhty ............................................................... 24



o

il

0|

ojn

IR

3
s

el

3ol

EAAYAE AL S

olm 2

il

N

P~
T

B
o)

LA.o

|

—_
o

-
)

R

¢

~u
il

ol

o= Aol

Aede S7HAASG

9]

7} 7k E] o

o))

g

A Imprint 0 (3M

o]

ESPE, St. Paul, MN, USA), Twinz(BiscoAsia, Seoul, Korea), Perfect-F(Handae

Japan) @}

Tokyo,

o142 Fusion(GC,

Chemical,

Genie(Sultan, Englewood, NJ, USA)¢]

il

22

op

AAE T 1029

el

Genie®l] A

ol
Nr
e
o)

s

2

X

i
Xq

Aol 7k vEhvA

o) %

[e] o]
~— T

o] 2441+ B} ¢ A el W Fusion

<

A
oF

A B EH(p<0.05).

o] A = Fusion¥ Perfect-Foll 4 10+ X t}

2. Sodium Hypochlorite =

ol A

M
el

<
o

h%

zvol v =LA Ve Povidone lodinel &

==
=

oA A

o 4 Fusion, Genie, Twinz

=]
LS

24717k R T 10

p
L

Vi



EF5t oH(p<0.05).

3

Al 9
ol A =

=
=

ol A += Genie

3
=]

Sodium Hypochlorite=

A A

3

=
T

2

LHERS o

Povidone Iodinel. =

L
R

7}sF A vk, Genie

=
o

o =

s

A%

tH(p<0.05). 244 7

3

FaEa

INE
N

Sodium Hypochlorite=

FS dEbdih

oA,

Fusion¥

o
o

jzel

A

Ao m) Al A
A

o] A
1 O

4.

st

20 um MAA S ZF A

L
L

Q4

ge

s
ot
<

}

L

20 um WA A A Sodium Hypochlorite®

0|

oH
2
)

A%

Povidone Iodineo. =

9,]

pad

3l Genie

ol &= Sodium Hypochlorite® 4=

3!

X

1

A3, Imprintd & Twinz:e 4

Hol ¥ iy FEA WakE oy

hyA
ar

5

93 ako] 7} 5l

=2 X
—

s X747 o] )

o

x ot

o
A

)

ok
S

AE

A vheA

of7lstE Ao Az H T

=
=

Sl wst

)

<H
=B

Vii



~n
ﬁo

~NH

A
=

<A &

7}

o

o
X
o

o

m

A

A

SEER

spabA ol wek E

L
L

A

gol & F&EH F(Anusavice, 2003).

/\0]—

0]

o

oo

ol

o

e

ﬂ,_.o_.o

o}
A

il

¥ 2l 3], 2006).

=
T

L,

Njo
A

ol
A

<
T

o) 9T o

=z =
=3

2005).

N
bl

ic)

X

2l
)

N
N

of
ﬁO

o)

s

.OL
e
g

=
=

=
5

)

1

A E o

o

=%
’

FAZE 7N s e (Wadhwani

A

A9

ﬂ,_.o_.o

|

i
o

ol
oo
o

TR

Nfo

& A <k

E

‘_.@.0
ol

Nfo

-
ik

s
o7

ol
g

A

o] & g

A 7 d e

8

A A



2002).

=
° ’

! E]- (Cralg

]
PA

o
= 7hA A

_]

A
e}

=
2w A KA E

~
e S
e s o 1
i w m ‘._H._*v . W ~ % m
x|
N = ) - BT v =
—~ ~ s ~o = I
o< B N B .0 N —_ D
< - . — T %E = (=] Z.L
o S X _w Ty Mﬂ = W o S o o 1r
- S = = . J o S © Tw T
o TR S - g T X w R mmm = K N N T
. T - B Nlo - o M N %o o w 9
o ol MO o~ N - m = & Ak oo H or T
o o R ) o T 2 = S cy - N o =
ﬂa@ma%ﬁoﬁfw =4 rT o & T oL E » Lo
X < n ; mo  or I~ o = o 2 3
HTMATBWEH%OLM%»HOE%MW P T oo 2 T %
Ny o o y <0 S = o T = ol T N o o) X
% o U L oL T o R e o) i - P
X = s E° W L = w5 &0 T w A
— B3 o< oy <o . Do N ~ £} == A ) M I Nq <
[} 7 —_— ~ N ~ X = - j— Ny o
° oA m o £ o o~ < 8 oA G 3 o T B o
oy ® X g EF 2 = = = ) ™ LB =
e < < EHI B ow P & % ° - ®E T N w
of Moo &) 5 o —_ S < o o B == oy <0 =
- .y = Mo = o Wy = b R _ ) < ) g
oo A or oy o - < N U,rA = on M = e Ne e o N o B ° . -
_ . ) —_ . 3 — fall s —_
Gl b 30 M»n Moo Mﬂ s B T =M N = %0 ,M._ o T M ofp ,_WM o W T Mu
- _ e = ol
G s = T B X of Hom O o’ = A T T M w XX N
o= o (e TN iy TR - AR —_ =y = "
- T g Lo X ) o T o P o <0 B 5 = ]
X Iy S X w5 r — = M o X
<0 o m W =r o ~ = — _L, I 7o Xo ) Z],# = 3 _ﬂ@ w o =
oLﬂwﬂﬂ%?mﬂmﬂﬁmﬁ&rmen% &;ﬂﬁ@%ﬂﬂoﬂ
w = W mﬁ o = um T ow w S = = T EA# o %
—_ O
oy =3 < ok WAH e M <0 X : E,_#. A of 1ort \O/ < o w JW_ N 1 IH ]o
e o 5 2 P = v g UG ) T4 W T N
~ gk o T o R B v ER 2 K {0 -
o O8N = 7 W’ o X B <~ b NI F X
271%qwgifi:§;cwiﬂ};w
! i — N X N 3 E30] _ ) R ~ ; 5 .
Nfo M bl N ) <N cel ﬁ e ~ @ T g § R = N u/m %o M o
~ Doz urar NS T b g o o g X B o DA »
a8 x T X® T G 8 5 b T T Xy, ow ”
V) .} o7 IM.A X E 9 ~0 K e i S O#E ~ jaren N o <)
N X3 20 po (TR L, & 8 RO GRS oy ®
X 3 o5 © ST oo o o & £ 8 3 < S 9 q )
I = 5 ° < ° SN S T Q m o ool IO Moo
o o o o W T o= H oo = Jo ° = 2 X
o i ~ o ) X xr 5 B = _~ _ Z‘.ﬂ o Re —
T ® ro%o ~ < ‘ I 2 % e T ®
X =y b ar E_l R < Lf ,mW 3] _— ol X o ol 0 o
o T oF = oy~ T W 5o %o b .
T 5 W o = = 5 X { ~ B
o+ By = s 3 oo < o
oS o = ! g w2
> T X ] ) iﬁ =
o T T LC = W =B
o5 W T < ) - B
~ ‘a ~ _UE
N o= w A
T T oy
~
O



, 1990; Lepe %,
infection)(CDC,

==

¢

18] (chain of

3t} (Minagi

a of
3} A3 FA}

o

, 1995), ¢
o

=
=

[¢)

|y
]
AEHA L

|3} gzt

o] (Ivanovski
A

2007).

=1
RN

1 A & ol

deol 2 & ATHCDC, 1993).

=

i

kel
pd

S 7FA 97
1997, Memarian
o thors

=

4
w

ruzel

o]

L

R

3

[¢]

spray 2} immersion

, 1997).

=%
[e]

A

o] t}(Lepe

o

ofp
TR

N

B
ol

rvzel

X

=
Hr
]

5, 1990;
Aol M= 30

157 A Bk (Pratten

O;
R4

il
o)
Nro
o

(2002) ¢}

=%

[¢)

, 2002). Lepe

=%

[¢)

1998; Lepe

[¢)

, 1997, Johnson &

=%
[e]

Lepe

Nl

"
G

=

X

~
N
X

o

s
—_

el

i
Xq

>

1o
ild

==
~

==

¢

gl o] R ol Al T
} 9 t. Pratten

[¢]

3
=

A Zol A roh

(2001)-2

==

), Milward %

L

G2 By ds

(1990)

ojn

M

\

m
0|

1
~Xq
B

=)

ox
o

=

R

A

NH

o
7

el
e
o
o

=)

o
B
=

i

_—

B
=

beach.

S

<

37 9]

T2 Ko} <

oA

_or‘]

il

B
o)

‘_.mo

I

o
"’K

s
or

T
2

“.,_.o_.o
ol

A ARS-E 3

2l



¢

R
) Z‘.*
of

mE
o

A

A AldEE A g

-+ =3
o}, B

A

7b A E o] Al s 2

!



B oAFo s 244 AdAA 2 Fusion(GC, Tokyo, Japan)¥} Genie(Sultan,
Englewood, NJ, USA), 44 oAA =2 Imprintd(B3M ESPE, St. Paul, MN,
USA), Twinz(BiscoAsia, Seoul, Korea), Perfect-F(Handae Chemical, Jinchun,
Korea)E Alg3dtgon, A4 AxE 2% AALZ(low viscosity)E = U3t o},
A2ENL 6 % Sodium Hypochlorite(Duksan, Ansan, Korea)®t 10 % Povidone
Iodine(Sungkwang, Bucheon, Korea)= A}-43} % th(Anusavice, 2003). A 3153 A
= MG Crystal Rock(Maruishi Gypsum, Osaka, Japan)g AF-&3sFo] A|HS& A&
sk tH(Table 1). & Agol AHEHE AT 5 AXAR] AAd wet AsE
F71=5 ol &t skt

Ao Alg"E AAAe AR o=z Fusiond Vinyldimethylpolysiloxane®}t
Polyether compound’} ¥3%t% o] i, Genie Vinyl polysiloxane, ImprintIl &
Vinyl polydimethylsiloxane® Quartz silica, Twinz= Polyvinylsiloxane¥}
Polyvinylsiloxane crosslinker, Perfect-F+ Vinyldimethylpolysiloxane, Silicone

dioxide 5o & Z} A8 9 MSDS(Material Safety Data Sheet)oll A A& o glt}.



Table 1. Materials used in this study

Materials Classification Products Manufacturer Lot Number
. GC, Tokyo, Japan
Improved Fusion 0512221
hydrophilic Genie Sultan, EUY%IXV‘““’ N 040725200
Impression . 3M ESPE, StPaul,  51LP1Al
materials Imprint II US.A
Hydrophilic Twinz BiscoAsia, Seoul, Korea BA05000239
Perfect-F Handae Chem., Jinchun,
Korea CL0080601
6% Sodium
Hypochlorite Duksan, Ansan, Korea aAg06221
Disinfectants 10% Povidone lodine Sungkw?{nogr,efucheon, 0691133
Gypsum MG Crystal Rock  Maruishi, Osaka, Japan 811204
2. A
b, QA 2%
7 Aol Wad A AW 35l T 2o Ho AEAI AN e
AlZE Eok A7, AeE F 52 B 30x T AFEa 22 15
Z =t AXA AT 6 % Sodium Hypochlorite:= 0.6 %=, 10 % Povidone Iodine
S 0.1 %% FRFE Al AR, QA AL 2 25§ 08 F
ot immersionsto] 2535 YPTE &A% Fo = AJHE 32+ 52 30% T AFGE
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Figure 1. Specimens of impression materials for

contact angle measurement.

Figure 2. Equipment for contact angle measurement

(Phoenix 300, SEO Co., Suwon, Korea).
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Figure 4. Equipment for observation of detail reproduction and compatibility

with gypsum (Leica MZ16 FA, Wetzlar, Germany).
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A% 4, F AgAe Euwst duny Ewel of| WnE oprA7EA

°f AF 6 mm AYLF A4S ASdHe] 3521 T FRAA A=

Ao AFALYRZ A e AnABL AZE G HFigure 6). Q3A A%
F10%3) 244200 A1 AW ARG, 25 2
1083 242 2ke] ARARE ALk AHe AH Az

T2 15%

A

:6,‘_
T g9 APoAMet FAdEA EE BEZ 30x ¢ AHsta

T AzART. s ARAE AASE E5HE SR w

Flef

Pz =%
sttt Aurd A#e EW-S Scanning Electron Microscope(JEOL JSM-840A,

Tokyo, Japan) 2 2 x500 W& 3&loll A 23} ok (Figure 7).

Figure 6. Specimens for SEM observation.
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Figure 7. Scanning electron microscope (JEOL JSM-840A, Tokyo, Japan).
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Figure 8. Equipment for surface composition analysis of impression materials

(NICOLET 6700, Thermo Fisher Scientific, Waltham, MA, U.S.A.).
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o

o] 71
©24AZE Fol AT AE7de] 108 Fol ZA AFAnd fole o 24

=

W35 A H(p<0.05). E3] Twinz9 Perfect-Fo HZEFZ4L 10° o] o2 2447k

(

J
S
o,

Mo HF2bol 102l 2ok o AA dEbs . Fusiond A gbel] wh& =
A

2 105

=
[a—
Mo

W37 o skA dEFY A &% (p>0.05), Genier ©E A AbA9F wb
Al BT 24X kel A FF 2] o] WA YRS TH(p<0.05).
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Contact angle ( °)

100

1 [ ] romn
90 4 V77 2ans. /I/
80 + T
] T
70 4
60 - L= B .
i - 1
50 -
40 ~ .
30+ I /
20 ,7/
10 +
0
Fusion enie ImprintIT Twinz Ferfect-F

Impression materials

Figure 9. Contact angle of impression materials before disinfection(p<0.05).

Horizontal line in graph means no significant difference(p>0.05).
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(2) 2% F NRATe] Be 457
Sodium Hypochlorite®Z A% 3 2% Fusion® HZ7Z}o] 7} YA, TwinzY
HAE=7Zro] 7v% AA Ve (Figure 10). 1023 24x17F 1% 7Fol= Fusiond

Perfect-Fell A%k # 2] 2ol & HAT(p<0.05). F A4 R5F 24A 3ol 43

HE2tol 10209 A48y o AA Uestal, Perfect-F

’
Aol 1wy

uls
—
<
o
H
lo,
rlu

-

Povidone Iodine®® A% 3 ZA$o% Fusionolr 74 @& JH24&
Twinzel Al 744 & AF24S BAav. AR Alzbd A 1ol &=
Hypochlorite$}+= ©2 ZI}E KAt} Fusion, Genie, Twinze 10 ARt

24N 7 A Aol A w2 o 22 FE54S UEF T (p<0.05).
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Contact angle ( *)

100 A

I:I Sodium Hypochlorite, 10 min

a0 4 m Sodium Hypochlorite, 24 hrs

1 Povidone lodine, 10 min
oo ] ] <

] B rovidone 1odine, 24 hrs
T0 4
60 - E —E El
50 4
40 4 B
30
20 4 L -~ 0—74
10 -

0
Fusion Zenie ImprintIT Twinz Ferfect-F

Impression materials

Figure 10. Contact angle of impression materials after disinfection(p<0.05).

Horizontal lines in graph mean no significant difference(p>0.05).
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3) 2% A% F9 457 ww

108 A &g A, Fusion® XA A4A 25 (Imprintll, Twinz, Perfect-F)
> Aan T HJFZo] &% HdEY F7FIATH(Table 2). Fusion® 4%+ &% F
2% HAAET FUMP o A58 de mE Aol HolA Fodrt g

73

2o+ Sodium HypochloriteZ2 A%3% 7 -$Ht} Povidone

o,

of o H&EFZo] F7FAH(pP<0.05). Geniex Sodium

&£ 7ol 2% AHUY ¢ ol 31 (p<0.05), Povidone

a
<
(o]
o
[¢]
=3
o
2.
o
fru
B
i
%
o —(0
o
Y
4
i

Iodine® & 4% 3 Fole &% d3 249 Zol7F veuhAl &k thH(p>0.05).

24X gl E AFARE gt 2345 B rh Sodium Hypochlorite=
2% 7§ Fusion, Imprintll, Perfect-F& HZ7Z}o] A% HArtT ¢ AR,
Twinz® ¢ &% ARt JFH7e] o A YEFSTHp<0.05). Povidone lodine
02 4253 AL Imprintd & Perfect-Foll At #9384 A% dHT HE7 o
Geniex= 2% HAwu HFZo] ol th(p<0.05). Geniedt

Wkl
Perfect-Fi= &5 8 4ol wt2 H=H2bo] Aol7k et &3ttt
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Table 2. Contact angle of impression materials according to disinfectants

10 min. (Mean+SD) 24 hrs. (Mean*SD)
Impression
Materials Sodium Povidone Sodium Povidone
None ) ) None ) .
Hypochlorite Todine Hypochlorite Todine
Fusion 34.9+35"  405+1.4° 41.1+2.2" 35.7¢1.2%  457+1.9°  36.3+2.1%
Genie 64.2+0.9"  61.3+1.3° 65.3+1.4° 60.4+0.7° 59.9+1.2*"  582+1.4"

Imprint IT 53.2+1.2*  60.5+0.7° 62.1+1.7° 57.9+0.6%  60.1+0.6°  62.7+0.9°
Twinz 776+21*  81.6+1.4° 92.9+1.7° 87.9+2.8"  82.0+05"  90.4+15"

Perfect-F  57.5+2.4"  632+1.7 72.2+2.3° 709+05%  73.7+09°  74.3+1.1°

a, b, . . . . P
. Same superscripts in the same row mean there is no significant

difference in 10 min group (p>0.05).

A, B, C . . . . .
Same superscripts in the same row mean there is no significant

difference in 24 hrs group (p>0.05).
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2. QA W AFAEA

1A <] 5x270 2 mAFRAddNE & zol7b it (Table 3).
Fusiong A g A4A 252 &% A3 & 2F 20 m "AAE Hes Ad
a9l th. AW Fusion® 2% 20 m AL A@sted e A4A 18 o] S

gtk A% Auth 2% F QA vARA@Yel o 2 degEd, 25
Fol 20 m FAL A A7

g A7k b7k 3R

Figure 11. Detail reproduction of Fusion; (a) non-disinfection, (b) disinfection

with povidone iodine, and (c) disinfection with sodium hypochlorite.

(b) and (c¢) showed discontinuous lines of 20um.
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Table 3. Detail reproduction of impression materials

Impression o 75m S0/m 20m
) Classification
Materials 4321 4321 4 2
None
Fusion Povidone Iodine
Sodium Hypochlorite
None 0
Genie Povidone Iodine 0
Sodium Hypochlorite 0 O 0 5
None 0 O 0 5
Imprint I Povidone Iodine 0
Sodium Hypochlorite 0 O 0 5
None
Twinz Povidone Iodine
Sodium Hypochlorite
None
Perfect-F Povidone Iodine

Sodium Hypochlorite

22



1o

th3 ztolE= VEFRE =1, Sodium Hypochlorite® A& %3 7 %7}, Povidone
2 25% A$RY 20 m AEs o wol A3 A (Table 4). Al 77 1ol
g JusAe Aol AdMAER g A2 KT}
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Table 4. Gypsum compatibility

Impression

materials

Classification

75um

50um

20m

Fusion

Non-disinfection 10min.
Non-disinfection 24hrs.
Povidone Iodine 10min.

Povidone Iodine 24hrs.

Sodium Hypochlorite 10min.

Sodium Hypochlorite 24hrs.

Genie

Non-disinfection 10min.
Non-disinfection 24hrs.
Povidone Iodine 10min.

Povidone Iodine 24hrs.

Sodium Hypochlorite 10min.

Sodium Hypochlorite 24hrs.

Imprint I

Non-disinfection 10min.
Non-disinfection 24hrs.
Povidone Iodine 10min.
Povidone Iodine 24hrs.

Sodium Hypochlorite 10min.

Sodium Hypochlorite 24hrs.

Twinz

Non-disinfection 10min.
Non-disinfection 24hrs.
Povidone Iodine 10min.

Povidone Iodine 24hrs.

Sodium Hypochlorite 10min.

Sodium Hypochlorite 24hrs.

el =l el RV el e =l el e lle el el e el e e s

Perfect-F

Non-disinfection 10min.
Non-disinfection 24hrs.
Povidone Iodine 10min.

Povidone Iodine 24hrs.

Sodium Hypochlorite 10min.

Sodium Hypochlorite 24hrs.

oo oo oo oo oo O oo o1 ool Ot oo oo oo oo O o O OO s

O O OO O OO OO OO OO O 0 0o 0 0o 0 0 000 00 o 0o |Ww

O O OO O OO OO O OO OO 0O 0 0 0o 0 0o 0 0 0|00 0 0o o c©

O O OO O OO OO O OO OO0 OO 0 0 0 0 000 o0 o o |

ogr oot o o1 o ol ot o1 oo oot o1 O oot ool O oot o O oo ot O O Ol | i

O O OO O OO OO O OO OO0 O 0o 0 0o 0 0 000 00 oo |w

S OO OO OO OO O O DO 0D O 0 OO0 0D 0 0 0ol © 0o o ©C

S OO OO O OO OO OO O D O OO 0O 0 0 0l o0 00 © C |+

S N o o O O

Or W O = O o [ b O b W b BjTWwWw W W W b O lw & = +H W W|lw Ol N —~= —= DN W

S O O H O WO OO HEEO DN DN O OO N RN W W s N

O O OO O OO OO OO OO OO0 OO0 O H H O HKMHIOO O H OO
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Figure 12. Images of gypsum compatibility; reproduction of 20 um;
(a) clear reproduction: 4 point, (b) unclear reproduction: 3

point, (c¢) discontinuous reproduction: 2 point, and (d) none-

reproduction: 1 point.
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(continued)
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Figure 13. Surface images of impression material specimens in 10 min group.

Non-disinfection, Sodium Hypochlorite, Povidone Iodine disinfection
from left to right; (a) Fusion, (b) Genie, (¢) Imprintd, (d) Twinz
and (e) Perfect-F.
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(continued)



Figure 14. Surface images of impression material specimens in 24 hrs group.

Non-disinfection, Sodium Hypochlorite, Povidone Iodine disinfection
from left to right; (a) Fusion, (b) Genie, (¢) ImprintIl, (d) Twinz
and (e) Perfect-F.

30



Jw M L= I N e
A F E <
w5 TOE o i
= o A o o
e B B oy
O#E 3 N ﬁu mx
o R K o B
o T
mw of B T o M
0 9 T ® ol
T o B g
T A Mo A Y
- o) —_
T Bl s’
s T 9 T 2
m il g R I
o o ﬂ N ‘._mm._ o ﬂ
- ! T 5 o " e
mo N o mm HOT g
o R
Moo & =
HH g X E R T
TE oz 8 A
N B nAro =l =) < ,ML_I
WO o o X )
B ~ Wa R iy ~
LN i A . o
Moy T E D T OE X
\Dl \ul 52y ~o 5
I = TS o T
T = = K ol H
\H.A " o L F
< %o R % W =
?omom W o o o
- m_l _ﬁ ~o
B o
b I o
g %  © = o4
£} s o
B ® TR e T
g — »n ° obome 2
" R T g o
& e m ™ s o om
e ob B w T oo T

(continued)

31



Figure 15. SEM images of gypsum specimens in 10 min groups.

Non-disinfection, Sodium Hypochlorite, Povidone Iodine disinfection
from left to right; (a) Fusion, (b) Genie, (¢) Imprintd, (d) Twinz
and (e) Perfect-F.
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(continued)
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Figure 16. SEM images of gypsum specimens in 24 hrs groups.

Non-disinfection, Sodium Hypochlorite, Povidone Iodine disinfection
from left to right; (a) Fusion, (b) Genie, (¢) ImprintIl, (d) Twinz
and (e) Perfect-F.
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(continued)
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{d)

&

—— Before disinfection
Sodium Hypochlorite
;5.§ = Povidone lodine

% Transmmittance
&

4000 i 1500 i 5 " ooo = ’ " 500
Wavenumbers(cm-1)

]
i

H i
853 i
1 i
i

i —— Before disinfection
{ == Sodium Hypechlorite

{ = Povidone lodine

%Transmmittance
&

w00 T asoo ) § T aooo ) . " soo
Wavenurmbers(cm- 1)

Figure 17. FT-IR spectroscope of impression material specimens
in 10 min groups; (a) Fusion, (b) Genie, (c) ImprintI,

(d) Twinz and (e) Perfect-F
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Figure 18. FT-IR spectroscope of impression material specimens
in 24 hrs groups; (a) Fusion, (b) Genie, (¢) ImprintII,
(d) Twinz and (e) Perfect-F
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2 A3 = Anusavice(2003)2] A A oA AdA A= tid &S Ha

2 L9997 We&  chlorine compound®t iodophorAl AEHel  Sodium

Hypochlorite®} Povidone Iodine 4% %-& 0.6 %< 0.1 %= 7z}7z} 82 351o] 44|
S 25 T HaFyd S guiste AZE A mE 1022 24417, F Al
el A A HEZ, mARAAA, i JedS A AdAe A

al
nng ® QA FAYRS BAAAT. AP AFE F 2%
e E8 24 A

Memarian % (2007)2

1°)

3

=
e
b

457 "o dx AAHeR FUT F de AF ot}
0.5 % Sodium Hypochlorite £ %jo] ule|go}E 335}
AL JAgt 593, Ivanovski 5(1995)3 Rosling %(2001)2 Povidone

Iodine &°fo] MA=E HFaA7]LL

00"

}rraHr7t otz B a9t Povidone

Iodine< polyvinyl pyrrolidone(PVP-I)3} Iodine®] E3ta= wvhd g o}, 27,

52!

2F, wlolel 2~ 5 W2 W a3rt ). o] AL lodinee] PVPEEE {22 o
g anes Jednh A9 o9 A jodineo] PVP B2 RE a5 E=x A3
4o dE A dA ¢th(Balin %, 2002). Sodium Hypochloritex= HIV, hepatitis

BE Egets wrH o}, vholgsel B &% T3sk 93 Aol Aol e

2ole A= dolt}(Bond %, 1983; Bloomfield 5, 1990; Thouati 5, 1996).
oA Y HEZLE 108 A FFolA Sodium HypochloriteZ A% 3 GenieZ

AYsta, A% F EF FU/ste A4S R AT Sodium Hypochlorite® th

5 % agolA HEFZol o FEletA Srke e, 59

ImprintIl, Twinz, Perfect-FollA 3 Z7+¢] W37t F=e Aok, 244170 A8 7o

% Genie®} Twinzg A&t &% F FJFH7Zo] &% dAro ©f 2A detwt
2 )

Lepe 5(2002)& 2 % glutaraldehyde &9 o0& A=

2

Fol BEHY AAET AT RE QA 2% F G570 Fhddvn
g

B339 Y. Pratten 5(1990)9] AFdAE 2592 AFA BEriedy A

42



AA AH RS TAAAY. o] AddME 25 AE Acid Glutaraldehyde,
Chlorine Dioxide, Iodophor, Sodium HypochloriteE A}&3tA=dH EE A5 A0
A RER RS RE A A 2SS e 22 AdE BT
A4 F71edd A2 ddAd e AWSGAAA7E 2o i, A= fo] 9
= #S F= ATk Lee 5(2004)8 Al
Holl A o] AHEA
A Fwmek X Y ZAAHW, Astd EuEA S A AE ethyl
alcohololl 24417t w20] F%e Wl 7H4 HFZo] W A4A AlHdA AW

A7 &aE o] wAUTE B2 void7t #FFAT. A5HA F OAMEEH AF
Aol oA A FTHERMEIE of7HAS Aol o]y AdA FHWs)
ef

AR MANAL AOE ARHY, A% BE AYA ERMRE of

>
0,
ox
)
lo,
=3
=)
Jm
oX,
flo
0,
ox
)
=5

Fo] AolE HPoy tE A IFAAE 20 m NS EF A} &F
M3t Fo zkolE RHolA ¢okrh. Fusiond A% AWt A% F
£A 08 Adste A7 o ol F4 @& A¥dE EAo. & d4AY
e A% F JFZo] T/ o AFA vARAddd= FFS v AA &
o B Fusion® Z4folrt FF7e] F7l= g ARz dAWsrle 8w
Atk g Fusiond &% & HJF72 & AdAY HE7 2o d4 o v
2 O ANRE AWE 5 7] bt e 89S iy
) Holop st} mA T £ g 89AL Fusiond A #o]t}t. Fusiond Z vy
E49 oA et Eol T stolr = QAo o] QAo T3 EF
golo] o3 i Fre AAAY mAFAALN dFE E F v A=
T ZgoiM Y mAFAAA R AT tEidE AR dE AARE Hols
AFEo] BRuFEn oy (Tullner 5, 1988; Rios &, 1996; Johnson %, 1998),
Walker 5(2007)¢] d=tol ostyl ZuEAFA AdAQdME &5 F A7H
stol xS Ael WarE vEh A FRARE EYo]A = NaOCIZ 107 &

1
F FolE foF A/WAE nyth T3 AdA] TREHAMNE 108 5
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Abstract

Effect of disinfectants on the surface properties of
hydrophilic elastomeric impression materials

Soo-Hwa Kim

Department of Dentistry
The Graduate School, Yonser University
(Directed by Professor Kyoung-Nam Kim, D.D.S., Ph.D.)

Wettability of impression materials is reported as playing an important role
while making impression and pouring gypsum. Although hydrophilic addition
silicone impression materials is commonly used, but products named ultra
hydrophilic impression materials with improved hydrophilic property have been
developed and introduced. It was reported that wettability of impression
materials might be affected by the disinfection and disinfectants to prevent
cross infection through saliva and blood after making impression. This study
was to determine the contact angle before and after the disinfection of Imprint
O (3M ESPE, MN, USA), Twinz (BiscoAsia, Seoul, Korea) and Perfect-F
(Handae Chem., Jinchun, Korea) for hydrophilic impression materials and
Fusion (GC, Tokyo, Japan) and Genie (Sultan, NJ, USA) for improved

hydrophilic impression materials, and to find out what effect the change of
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wettability have on the characteristics of impression materials. The results

were as follows:

1. Before the disinfection, the contact angle of Genie, improved hydrophilic
impression materials, was higher at 10 min after making impression than at 24
hrs, while the contact angles of hydrophilic impression materials group were

higher at 24 hrs than 10 min (p<0.05).

2. The contact angles of Fusion and Perfect-F disinfected with Sodium
Hypochlorite were higher at 24 hrs than at 10 min. The contact angles of
Fusion, Genie and Twinz disinfected with Povidone Iodine were higher at 10

min than 24 hrs (p<0.05).

3. As for the 10 minute experimental group, the contact angles of impression
materials after disinfection were higher than before disinfection except Genie.
The contact angle of hydrophilic group disinfected with Povidone Iodine
increased more than those disinfected with Sodium Hypochlorite (p<0.05). In
the experimental group of 24 hrs, various results were shown by impression

materials.

4. As for detail reproduction test, only Fusion reproduced 20 m line

discontinuously after disinfection.
5. As for gypsum compatibility, rather than the group disinfected with
Povidone lodine, the group disinfected with Sodium Hypochlorite showed better

results.

6. The surface of Genie disinfected with Sodium Hypochlorite showed a lot of
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voids. The surface morphology of Imprintll and Twinz before disinfection was
irregular and twisted while the surface after disinfection was smoother than

before.

7. The surface crystal structure of the gypsum cast produced from the
impression materials with smooth surface after disinfection seemed to collapse

more than other groups.

8. The surface composition analysis of impressions didn’t show clear difference

between before and after disinfection.

With the results of this study, it was indicated that disinfectants changed
the surface morphology of impression materials, and such change resulted in
changes of wettability as well as the surface characteristics of impression

materials.

Key words : elastomeric impression material, wettability,

hydrophilic, contact angle, disinfection
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