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wEgo] Fast ¢elo] Hopd, ghelA ZejHu B 5 9l HEH(putty) AER AR FEE
Hel fzo] 2= o] 9ls 7|28 2 58 FYskt. #HElA 28 E = powdered gloves
Aol 9 Yoz AAIEY gh=t] o] JE> & Agatgon A AEH ARE (Table
Bhsste AeZddAe] AshiiFAtchloro— Dol hEE o] 9ok
platinic acid) ZujAle} ¥H&E &= QIrH0.18715)
B A A e A Fene] Ay 2.2, HFYHE
ol FEWY ofJe} A 2EEZAR AF7|HE 221 43+
Sl sk HAC] ASE A 5% ZHEl A S| BIF QI Sl nAE
Bhgol YekS vk HaE T Qlks.0 S gotry] $Jste] A EFE2AE 5709
el A FEHo| figh mji dH 27| Al AL om FESt] AAEA T Table 2>, A4
gt A= Btetal gtE A FeErt ofd A 1Fo] nAE ty £xo] HHE wfnjct
3l da] AbgEE 22 Aol oigt AYA, Wt A5E HRE &g AFste Fol AlgEs AY
A, dgd 01]*1—4 oA ol o R Ao EE  of JFL u|A[A] G F Syt HUEEE A
7} =169 Infection Control Guideline??9] — 2ZAAA 3%F, Eg=2A 57HAZ & 15719
=L 7—\1]'05 AL glonE X|IpEofe Ao R PSRN, 72t AFLHEE 15704,
A g A 2B J S 1T 4= gl Aoty F 225709 AlES Attt
L I R Rl = Eat=a= e P i
A= FFE 2ARH] Jste] AlTE= 3EFY 222 438
H7bede A Aol digt M e A A AAZE $lste] A9 714 A (base) 2t
=9 B9 F3oA antE Frhsklct Zuj| A (catalyst) & 7 2g% &gt fe
Aol gF2 Zdjofddl BES £ AEF 20mm,
F7 2mme| 4 55 AAAFT 2 A
2. 237M= ¢ oE 2 AzA AAHE EFSL, B 18
olfe] E3tel AAAE BEO FUet F Fo
2.1. 9= g 53 {EEE I ol ZEFol A
B Ao 3R Hbedd AduEedd 3He #HFEH skt JA £F sE FHE
AE AHESHE L etEA SETE A 5% 162 HH0 & i1b FA AdRe] YE(Gillmore
of mAE JFL AYsly] Yslo] Loz s needle)2 A FEWo| FEo| A7|7t YA

Table 1. Materials used in this study

Materials Products Manufacturer Lot Number

Exafine GC, Tokyo, Japan 0710092
Impression ) ) )

Twinz BiscoAsia, Seoul, Korea BA08000687
materials

Imprint |l 3M ESPE, St.Paul, MN, USA 20080304
Latex glove Fantastik Fantastik disposable product, Malaysia 71810963
Ethanol Ethanol Sungkwang, Bucheon, Korea 0776098
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Table 2. Experimental groups according to the mixing conditions

Group*

Conditions

Ungloved group

Unwashed group powdered gloves only

washing hands with tap water for 15 seconds and drying for 15 seconds(control)

wearing powdered gloves, rinsing with tap water for 15 seconds and drying for 15

Washed group
seconds

rubbing hands wearing powdered gloves with alcohol-saturated 2x2 gauze for 10

Alcohol group

seconds and drying for 15 seconds

Degloving group

degloving after wearing powdered gloves for 1 minute

*Three impression materials were used in each group and total experimental groups are 15 groups(n=15/gro

up, total 225 specimens/15 groups)

w712 8] A AT S5
157 AsH S| A 3HA T
T1ToA AEE A5t
AL FAAA A=E Hrkelr] {1t A¥
WS A7) flstol & A Aol rheometer
(Brookfield DV~-III Rheometer, Brookfield E
ngineering Laboratories, USA)2} ISO 4823:
2000004 A8k Sl AP A1 S48 o
HIAE S Alstl oy AlHY| wE HAZL uf
A e ARl tigh Alg ol EAI7E HAEE

o= wAAel A A S Al
oot A2 et gt EAlskA ger
2 2 AgelAes 2o YaR dsrke 54
sk e Agskath e A, AgA zke) A
A AABE7] istel dde g AAte] oA
HE AR L, Sk gee] e Hagtsal
SNE EE] fIste] 5071 o) Al
& ol Ao R HAtskalrt.

B S AT SAlol dHAITEA
QA T A=s A AT AZAA
AATRE Qg B skAzte] 7k W i 5ol
glone ARoA At 24& st £
6% 59 A S AEE offie} Lol =
TEete], TS HegE W A T

Aol of | Xjo|7} Uehb=x| Bt ol
9 &2 Kimoto §2V0] AFollA] ARt Ak
2 2 A% QoA 4ste] A3 Aol
The grade of polymerization degree
1 = no polymerization
2 =slight viscosity change, Gillmore
needle perforates specimen
3 = specimen viscosity soft, Gillmore
needle doesn’t perforate specimen
but indent specimens deeply
4 = specimen viscosity hard but surface
slightly soft

o = completely polymerization

2.3. X\Ig2=2A
2 A A =" AFAITH} A S
A=o] tist glo]E= SPSS WIN 12.0 A Z=&

2% OI%M Basi, 4 4w A
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Zro] Uelydth Exafine® %% wWeoz g
etz s AepAlgke] of 31222 YERd

S} unwashed groupolAs= 720% oAkl A
3}A|7ko] YERtTE washed groupt alcohol
group? A= FEA|7to] i 2atET) o 4
el oy degloving groupolAls Z3kA| ko] ¢
A Yebdth(p<0.05). Twinz®] 739+ 2
Xt} unwashed, washed, alcohol group?l 7
shAzrol o A7 Yettal degloving groupell
A& ZetAzke] astkgleh. Imprint 119 75
% Exafine®|A¢} Zo] unwashed group®lAl
720% o]/Fe] 7 3tA|gto] I|AE QL washed 2}
alcohol groupol|A= thxETt o 71 HIAZE
=, degloving group®lAl= t& A<} vt
M2 B 3R] RARE ST Ao
AREE = QAo A unwashed group?l 7%
SA[ZRo]l 7HE AA vl Zithks alcohol
group, washed group =& Z3}A|7to] A
He= AoZ YRt degloving groupol A+
Z4SpA|Zbo] B e e Qi) AR 15% TF
Ao g ZAE 7| wiZoll Batol et EFHA
7F v 2A et ey ool dE nlAl
A kT

oA 1F 7He] 24L& (Figure 1yof YE}

=]

U %t} ungloved group? Exafine®} Twniz,
unwashed group® Exafined ImprintI,
degloving group?| Exafine¥} Twinz 7HlIAE &
OJgt 2ol 7t trehtA] 9hetotkp>0.05), 7L £ 71
F5 AtollAe o3t Aol 7k Adithp<0.05).
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Table 3. Setting time of impression materials according to mixing condition (Unit : sec)
Ungloved Unwashed Washed Alcohol Degloving F value p value
Exafine 312.0+10.18 >720.0° 416.0x14.4° 560.0+12.2¢ 285.0£11.3° 4201.8 p<.001
Twinz 306.0+9.5° 544.0+10.6° 343.0£13.7° 344.0x12.0° 285.0+13.9¢ 1105.9 p<.001
Imprint I 356.0+£6.9° >720.0b 387.0+11.6° 439.0+10.6¢ 318.0+11.6° 4509.3  p<.001

n=15/group, total 225 specimens/15 groups

abcedepifferent superscripts in the same row mean significant differences among groups in the same

impression material group(p<0.05)
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[ Exafine
800 1 Twinz
750 ] % % - Imprint I
700 4
650
600
550 - K3
500 -
450 )
400 Ed
350 « [
300 -
250
200
150
100 4
50

%
*

Settinng time (sec)

ungloved unwashed  washed alcohol degloving
Mixing condition

Figure 1. Comparison of setting time according to impression materials

*There is no significant difference in the same experimental group(p>0.05)

Table 4. The degree of polymerization at 6 minutes after mixing (Unit : N)
Exafine Twinz Imprin Il

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Ungloved 15 15 15
Unwashed 1 13 1 14 1 15
Washed 15 15 9 6
Alcohol 13 2 15 10 5
Degloving 15 15 15
X 198.067 75.000 155.357
p value p<.01 p<.01 p<.01

(a) grade 4 (b) grade 5

Figure 2. The grade of polymerization degree



374 J Korean Acad Dental Hygiene Education Vol. 9, No. 3, 2009

W ebHs] FE AHE 2 A degloving
group? A= QA el BARle] 2t
Hop Agbr|7to] adhs Ao yEgons
HE 5xler oAds] FdE AHE EAth

A7y 97 o] 7+

ko] Fpol = g0

[‘ﬁ

unwashed groupoA ZE <
W& Ao w Yeh ko of
15o] Yo QA AlHE g A== o
AT vuge o oS Fgo] HA g2 Ao
2 eyt alcohol groupolAs 3% 0],
washed group®lAl= 473 0] @o| =it

(H= N
off

,d
C)

st BAfshor sk AR 4
QAAE 97] 913 Auof s 7]
1

4 o]

=

A}t CIAA L L7k A o AglEl
°f

LY
o]

H

g
2~
T

40 o ©
2 Ao
¢
do
offt
oX,
©
%9,
°
[
o
of
ol
=
—Ll
o}i
o
L
ol
ol

BN
o
:;é" o
1o
. %
o_>,: o
iy e
o g =
ol :LO
o, E
o N
>
Mo o %2 .
o e
o dr o
o oy
oN o = fr 2
4 = o
2 Mok
o e Foox

lzl
—[D
o
021
=2
1o
oM,
ot
=
o o
ox
=
[
-
Ry

o,
toh
)

2
e T
1%
=2

a1 olufi, Ao
ellAl QLA AA A e

o
-
rE o
ol
ot

S
-0,
N
2
o
=

5

oo S b
b~
o o E og@ e .2 fob ot

o &
o o
>

Ly ol = g
ox

-
=
i)
o

S~

>
op
i

Kl

s

i r
ﬁ
o ro
N ox
rd 2 30
o

lo

2o o o
T X N
N
X =

ot
>
i
rm
o r
~
B
Ir

5171 9131 2

fo b
ol
FIF
i)
1T,
[>
T

ofN
i)
e
By
e

ro il
o oW
fr

ojN 2

o
%o,
ix}
B~
ut
S
1)
-
N
)
of
i)
ot
>
M
i
S~
2
)

QA FAAA AUT QA5 Peistn
o gAY FEI FTL oAk 2ol

I
i
[>
u
0
P
o
It
=
E
N

ox
SO

%
o
o
%0
iy
Kl
__)p_l,‘
>
_(?L
2
T

e

folt
>
N,
o
N
i
)
r
T
BN
>
or
2
my oo
flo
i)
i)

Lo
3
i
i)
flo
e o

Ao FaF w5 9l . dithiobicar—
bamater ZHElA ZE A2 A HEA G
7182 Al (vulcanizing accelerator) @ A%

=4, carbamic acid&= EoJA Eaf&1 ¢I LT

ol Z(ether)oll A wi¢- &8i=7] 422 car—
bamic acid®] €2 oA QIr}4d Causton
5192 dithiobicarbamate: Fgt AFA-g-oH o] A
Gofdol vkl Harstar, FHE7}F S|4 E AR
Ao 2L ofAte] XLZ—EI"*% Foll%, dithiobi-

O SRk, 1 Aol Al o 7ol kel
A 26579 =dBE AEstal dithiobicar—
bamate’} F7123s Alg]ZolArA| o] 23|

2 o7|3 4= Quka B Ialgich AT} AR
Aole AMHRAA 2AF AHSEE ARO|T
2EA 0|t} glElA ZEHL o] QAE v}

=5 0|3t ¥&L dithiobicarbamate
A FFAAE FEAl
Qtt. HE ATLT} AR A o)) 1nZ &
1 3}

SYHGASA AR AGHS Al =

FI



Browning 52

Bolo] o HETES
AL 1o A 33 sulfur—
Eoly v, 43E F
S5 AlFe] SafjA] e dd & nEAt= A
AR okt 1L A} Eolu v]RE A A3
L= 100%, T2 AT H= 90%2]
AR &7t WEE I, AR A=
= WA lste] 2= A T olA 2t
2 HE 2Hg3it) *PXHC Al =l OME}
A

TN E gEA F
d P He} A&
chloride7} YAE 311

= °l

> Ul o2 oo
[> oY olN oX

o

o

= Rnoez EOIE} g A]zﬂoﬂ/ﬂ

ed roupoﬂ/ﬂ Yol AdEe Aew

g S sk gloeng A

= A5ots MmN M= Fo7F atEt
Reitz9} Clark?2-2 ET%% =23

body #7td3d1 35 &

g g FFIA AHE st9=tl washed2}

[oje}

A= 9] regular—

24 o

ing & T-9-H7} ol Ql= &ofl ek A
o}, 71+ glove/brand/condition®] =t
ok Uehioha uasheA o ge 2
a3t ST B AT B B
A¥ A3 unwashed, alcohol, washed & &

A2 ZJetrIZEo] v @ol A A= et deglov-

375

ing groupolAl= B = Z3tA|to] B B 7Haxs)
ek, & Atol] AR PhElA FTHY o=
corn starch®]3th, Touzy9} Rosen?& 2 A9
Autet 22 Aug HstGled|, e wE A=l
corn starch glove lubricant= A UERA]
2L 03] FofsHA| EeHGAEAr QA Y S
HhE-& SxIgtckar Haskgle}, shx|Rk JeH o) o
2 A ZAF 7Fo] W4 2)8ct
7} Thomaszol &5t 3]
A feE gatgtEoe] EeHIEAEA Q1
Aol Wi SujAlE L FAIZIANE corn starch
- oy Ekal skGitt, o] £ o2
S YehdiE Matis 5129] At A= e 2
43 157 degloving 1594+ 23}
7= AL=Z YePt Oy degloving &
A7 gloved groupol A2t @ &
< "Rl A& ZAEI powdered gloves?l]
A== corn starch7t $7HsEa A2 4A

o
2
&
Q
o)

s)

=

1_.*‘]‘]:'

of Sl vA= FFS BYSHA| ot HE s 2
B7} F3to A= YFETH= corn starché)
ol o A& oz HolAut 1 Uyt Ayt
gesA] ofou® olo gk A+t7t v Hagt A
o= Holt}

A= Kahn# Donovan®9] &1
A =t E}L AFAEOIH o A



w
hy]
»

Hol7|= spw FH-AA] F=et
T FAA R dE AR gkortt, 1L

P A=E B 2L 5 3
A= o] A ek, ARkt
Hko] Eojy= JEY rheometer
I Zpo|7t vheksitt, 2 AR ollA
ARE-8FO] QIAA AlsH 9| QF
5 A HE

=43

Y,
o &
i

Lol
2
[

o
=
1o
ol
ol
fr o

ok

rE

H

g
Py

.

ool

¢

S~ O.|>Z s
=
N

=
ofo

ol
2L

e oy
I

ol

U (Vo L R L < )
)
!
<

ot
QL
2

ooy
oh
ox Mo

1o
o
B
N T
2
sl
40
%
re
-
Y
ut)

2
2 =
0 %
He o 1§ o
=T}« i o
TR
E h lo 09%
Ol
oo 2
>
o N
2 e
ELI By
o il
Bl r

a rr

S
o2

ot

>

@

i)

Z

rE

lo F

o

Of
—_

o B H2 o 4 Ao

re e

ol
T

1 Adol AHEE 3FFY A 25T izl
A Xt unwashed, alcohol, washed L& <&
O g H3pAI7to] B Hol AAE AL, deglov—
ing LEolAE W E 2o ARt ZF3HA|
7rol B HaE Atk (p<0.05).

2. 1AM E£FH 2% ungloved group?] Exafine
¥ Twniz, unwashed group® Exfine¥}t
Imprint II, degloving group® Exafinex};

J Korean Acad Dental Hygiene Education Vol. 9, No. 3, 2009

Twinz A= F-2J8t 2po] 7} YeptA] kokeh
(p>0.05).

3. A &3 67 Y T AEE 1~580=
Toke] Brhet Aat, 233 degloving L
FolAe BF 53 Ue e8] SoE A
=S 2t} unwashed groupollAl 2%0] 7h
2 wko Ao 7 UEREAL alcohol groupoAl
= 3%9], washed groupolA+& 4% 0] wo]
R T AEY AfolE HAthp<0.05).
2 A9 AR4dut, gEAs FH B,

LE2, BE3ARE Fol FUEE Ay

Aol Fgoll ¥ rA= AL EH= A o]

o, webA gtEls FejEel EHgdASA Q1)

A Arol ] Aol gt B2l Ado] o[ 5] =AY

sb7] wjizel A FelEE Agstal Rk

P AZWIAE b dole 45T 2ot

ATkl Atz ),



ro

x| dussta X MOH HM3E, 2009

x =
At A

1. Craig RG, Urquiola NJ, Liu CC. Compa—
rison of commercial elastomeric impres—
sion materials. Oper Dent 1990;15(3):94~
104,

2. Chee WW, Donovan TE. Polyvinyl silox—
ane impression materials: a review of
properties and techniques. J Prosthet
Dent 1992;68(5):728-732.

3. Anusavice KJ. Phillips science of dental
materials. 11th ed. St Louis: Saunders; 2
003:205-230.

4. Kahn RL, Donovan TE, Chee WW. Inter—
action of gloves and rubber dam with a
poly(vinyl siloxane) impression material:
a screening test. Int J Prosthodont 1989;
2(4):342-346.

5. Chee WW, Donovan TE, Kahn RL. Indi—
rect inhibition of polymerization of a po—
lyvinyl siloxane impression material: a
case report. Quintessence Int 1991;22
(2):133-135.

6. Kahn RL, Donovan TE. A pilot study of
polymerization inhibition of poly(vinyl
siloxane) materials by latex gloves. Int J
Prosthodont 1989:2(2):128-130.

7. American Dental Association. Council on
scientific affairs and on dental practice.
Infection control recommendation for the
dental office and the dental laboratory.
J Am Dent Assoc 1996:127(5):672-680.

8. Takla CS, Cunningham SJ, Horrocks
EN, Wilson M. The effectiveness of an
elastomeric module dispenser in cross—i
nfection control. J Clin Orthod 1998;32

377

(12):721-1726.

9. Reitz CD, Clark NP. The setting of vinyl
polysiloxane and condensation silicone
putties when mixed with gloved hands.
J Am Dent Assoc 1988:116(3):371-375.

10. Rosen M, Touyz LZ, Becker PJ. The
effect of latex gloves on setting time of
vinyl polysiloxane putty impression
material. Br Dent J 1989;166(10):374~
375.

11. Baumann MA. The influence of dental
gloves on the setting of impression mat
erials. Br Dent J 1995:179(4):130-135.

12. Matis BA, Valadez D, Valadez E. The effect
of the use of dental gloves on mixing vinyl
polysiloxane putties. J Prosthod 1997:6

(3):189-192.

13. Causton BE, Burke FJ, Wilson NH.
Implications of the presence of dithioc
arbamate in latex gloves. Dent Mater
1993;9(3):209-213.

14. Cook WD, Thomasz F. Rubber gloves and
addition silicone materials. Current no
te no. 64. Aust Dent J 1986:31(2):140.

15. Peregrina A, Land MF, Feil P, Price C.
Effect of two types of latex gloves and
surfactants on polymerization inhibi—
tion of three polyvinylsiloxane impres—
sion materials. J Prosthet Dent 2003;
90(3):289-292.

16. Korniewicz DM, Garzon L, Seltzer J, Fe—
inleib M. Failure rates in nonlatex sur—
gical gloves. Am J Infect Control 2004;
32 (5):268-273.

17. Murray CA, Burke FJ, MaHugh S. An ass—

essment of the incidence of punctures



378 J Korean Acad Dental Hygiene Education Vol. 9, No. 3, 2009

in latex and non—lax dental exam ina—
tion gloves in routine clinical practice.
Br Dent J 2001:190(7):377-380.

18. Hollaus PH, Lax F, Janakiev D, Wurinig
PN, Pridun NS. Glove perforation rate
in open lung surgery. Eur J Cardio—
thorac Surg 1999:15(4):461-464.

19. Wong PS, Wright JE, White PA. Perfora—
tion of gloves. BMJ 1992:304(6837):1311.

20. Occupational safety and health admin—
istration. 29 CFR part 1910. 1030. Occ—
upational exposure to bloodborne pat—
hogens: Final rule. Fed Regist 1991:56
(235):64004-182.

21. Kimoto K, Tanaka K, Toyoda M, Ochiai
KT. Indirect latex glove contamination
and its inhibitory effect on vinyl poly—
siloxane polymerization. J Prosthet De
nt 2005;93(5):433-438.

22. Reitz CD, Clark NP, The setting of
vinyl polysiloxane and condensation s—
ilicone putties when mixed with gloved
hands. J Am Dent Assoc 1988;116(3):371
-375.

23. Brwoning GC, Bromme JC Jr, Murchi-
son DF. Removal of latex glove conta—
minants prior to taking poly (vinysilo—
xane) impressions. Quintessence Int 19
94:25(11):787-790.

24. Touyz LZ, Rosen M. The effect of maize
starch on setting time of vinyl polysilo—
xane putty impression materials. J
Dent Assoc S Afr 1989;44(9):377-379.



x| Mussts| x| M9 HM3Z, 2009 379

Abstract

Effect of latex gloves on polymerization inhibition
of addition silicone impression materials

Soo-Hwa Kim
Dept. of Dental Hygiene, Hanyang Women’s College

Key words : addition silicone impression materials, latex gloves, polymerization

This study investigated the polymerization inhibition effect of latex gloves on addition silicone
impression material. Three different kinds of addition silicone impression materials and a natural

latex gloves were used in this study. The results were as follows.

1. Compared to the control group, all of those three kinds of impression materials took longer cur-
ing time in order of unwashed, alcohol and washed group, on the other hand, degloving group
had shorter curing time than control group(p<0.05).

2. By the type of impression materials, there was no significant difference observed between
Exafine and Twinz in ungloved group, Exafine and Imprint I in unwashed group, and Exafine

and Twinz in degloving group(p>0.05).

3. The degree of polymerization at 6 minutes after mixing impression materials was evaluated by
dividing its range into score 1 to 5. All of the impression materials got score 5 in control group
and degloving group, which implies perfect polymerization. In unwashed group, most of them
appeared to be score 2 while score 3 were most frequently observed in alcohol group and score 4
in washed group. Thus each group showed differences in the degree of polymerization(p<0.05).
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