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—— ABSTRACT

A STUDY OF IONIC DISSOCIATION ON VARIOUS CALCIUM HYDROXIDE
PASTES USING MOLECULAR SIEVING MODEL

Kyoung-Sun Lee D.D.S., M.S.D,, Seung-Jong Lee, D.D.S., M.S.D., M.S., Ph D.
Department of Dentistry. The graduate School, Yonsei University

The purpose of this study was two-fold. First was to evaluate whether the molecular sieving model was
appropriate for ionic dissociation experiment. Second was to compare the dissociation of calcium and
hydroxyl ions from five types of calcium hydroxide pastes (Pure calcium hydroxide paste, DT temporary
dressing®, Metapaste®, Chidopex®, Metapex™) in three vehicles (agueous, viscous and oily) and the
antibacterial effect.

Each calcium hydroxide pastes was placed into 0.65ml tube with cap and then 15% polyacrylamide gel
was placed onto calcium hydroxide pastes. After the gel was hardened, the tubes were filled with tridistilled
water (pH 7.14) and closed with cap. The tubes were stored in 37%C, 100% incubator. The pH reading and
the concentration of calcium ions were taken at 1, 4, 7, 10, and 14 days. The brain heart infusion agar
plates with S. mutans and A. actinomycetemcomitans were used for antibacterial activity test. Middle of
agar plate was filled with the calcium hydroxide pastes. The plates were incubated at 37C and observa-
tions were made to detect the zones of inhibition. These data were evaluated statistically by use of the
analysis of variance and duncan test.

The results were as follows.

1. In fresh mixing state, the pH of five types of calcium hydroxide pastes were measured between 12.5

and 12.8.

2. The pH was increased in all five types of calcium hydroxide pastes compared with control group. In 14
days, Pure calcium hydroxide paste (11.45) and DT temporary dressing® (11.33) showed highest pH,
followed by Metapaste® (9.49), Chidopex® (8.37) and Metapex® (7.59).

3. Calcium was higher in all five types of calcium hydroxide pastes compared with control group. In 14 days,
Pure calcium hydroxide paste (137.29 mg%) and DT temporary dressing” (124.6 mgZ%) showed highest
value, followed by Metapaste® (116.74 mg%), Chidopex” (111.84 mg%) and Metapex” (60.22 mg%).

4. The zones of bacterial inhibition were seen around all five types of calcium hydroxide pastes. Chidopex®
and Metapex® groups which include iodoform were observed significantly larger zone of inhibition in A.
actinomycetemcomitans compared with the other calcium hydroxide groups (p<0.05). However,
Metapex® showed the least antibacterial effect on S. mutans compared with other groups (p<0.05).

The molecular sieving model was found to be acceptable in dissociation experiment of hydroxyl and calci~

um ions when compared with the previous tooth model study. But this model was not appropriate for the
antibacterial test.
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Table 1. The solutions for preparing 15% polyacry-
lamide gel (10ml)

Components Volume {(ml)
H20 2.4
30% acrylamide mix 5
1.5M Tris (pH 6.53) 2.5
10% ammonium persulfate 0.1
TEMED 0.004
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Fig. 1. Molecular sieving model using 15% polyacry-

lamide gel



Table 2. The components of the calcium hydroxide paste(%)

X YL 0/2E $EY TMAZE MY 0f2 EEof HH AT

aqueous-vehicle viscous vehicle oily vehicle
Ratio(%) PCH DT MTP CHP MTX control
Calcium Hydroxide 50 N/A 40 40 37
Iodoform 20 36
Barium Sulfate 25
Polypropylene glycol 35 40
Silicone oil 27

Aqua (D.W) 50 N/A

* N/A : Calcium hydroxide and distilled water are mixed , pH 12.6

x
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hydroxide paste®] pH7} #$te™ 1 &2 & DT tem-
porary dressing, Metapaste®, Chidopex®, Metapex®
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Table 3. pH values in released solution of calcium hydroxide (mean+ S.D.)

pH value
Time(days) aqueous vehicle viscous vehicle oily vehicle
PCH DT CHP MTX Control
1 8.60+0.12 8.33£0.08 8.02+£0.14 7.80+0.33 7.65+0.15 6.40+0.07
4 10.46+0.03 10.33£0.08 8.88+0.44 8.11+0.55 8.14+0.51 6.64+0.02
7 10.67+0.07 10.67+0.09 8.98+0.58 8.07+£0.69 8.23+0.63 6.65-0.01
10 11.074+0.14 10.98+0.18 9.14+0.69 8.52+1.04 8.17£0.59 6.7910.02
14 11.45+0.13 11.33+0.23 9.49+0.91 3.37x1.21 7.59+0.57 6.7110.02
272 A 717053 pH #s7E A9 9o
2 Agd A" 5% FAsRE A £2A17171
9] pHe 12.57904 12.85% Uehllle} (Table 5).

‘2\?

pH

e

Time(days)

Fig. 2. pH changes in released solution of calcium

hydroxide

# eolgen RE e {93 2olE JEH
(p€0.05). 4, 7, 10414 &4 AA<Q Pure calcium
hydroxide paste$t DT temporary dressing" <} pH7}
E9kom Metapaste®, Chidopex®, Metapex* T +2.%
vrebs Tt

HAA AN Metapaste®*$} Chidopex*E EH
Metapaste* &2 444 AAIQL Pure calcium hydrox-
ide paste®t DT temporary dressing* Thx 22 pH7} %
eko1} Chidopex* £ 4, 7, 10¥14 Metapex* <3 72|
3 atol 2 JehA] ke, Metapex® #& ®f &7 Alvt
ot Uiz the 4% 79 Fasdd AR pHF P
wotor £3) 79 o|F5E AAE pH FAaE Bt}
1499 1L+ 9] pHe vl S3t T A ez 33
3 (149) pHE =& ¢AdE BH, 849 A2 Pure
calcium hydroxide paste (11.45)¢} DT temporary
dressing® (11.33)2°] 7F¢ %2 1 thao2 HH44
Q) Metapaste* (9.49)9} Chidopex® (8.37) 21
54 AL Metapex® (7.59) T £2.2 A o
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5EFo Fasldg AAe Bd FE T (mgkh)7t
Table 6o 2 VR Stk 194, 4473 AA< Pure
calcium hydroxide paste7t UmA| 4%7e] #itslzdg
A} 2 w27t A dehges (p€0.05) I HEe
Z DT temporary dressing® 73 Metapaste® #°} ¥%
o9 Chidopex®, Metapex* T €22 UESTE 4Y |4,
FEE9 AR d g A L5 ZF st 2 L2085
7}8k03 Pure calcium hydroxide paste$t DT tempo-
rary dressing® @& 144717 2 F=rt FESHA St
sttt (Fig. 3). 7. 104914 84 AA Pure calci-
um hydroxide paste®t DT temporary dressing” ©]
W A JeEew o dgez HAd AR Met-
apaste*$t Chidopex® 28|12 f4 A& Metapex* s
#o g eyttt 14994 Zg s/t 2 oAdE 2
W F44 AN Pure calcium hydroxide paste
(137.29 mg%), DT temporary dressing® (124.6
mg%), AAA AAQ Metapaste® (116.74 mg).
Chidopex® (111.84 mg%) 183 74 A< Metapex”
(60.22 mg%) T «2.2 JErHth

AAA AN Metapaste* 9+ Chidopex® & 10€7}14]
t 484 AAQ Pure calcium hydroxide paste$t DT
temporary dressing® Bttt Zf FE7} wkoy
(p0.05) 102 °]Fd] 2A F7tstd 144ME +84
AR e ek 74 AAQA Metapex w2 1,
4, 7, 10, 149 &% Alvlth Pure calcium hydroxide
paste, DT temporary dressing”, Metapaste”,
Chidopex* #EX2Y feld 2% F=7t 7 AeH 14



Table 4. Statistical differences between test groups in pH

(p€0.05) are shown by *.

EAA 2gg 0|88 59 S HAY o2 &0 3t o7

by duncan test Statistically éignificant differences

PCH DT MTP | CHP MTX  |Control PCH DT MTP | CHP MTX  |Control

PCH « . . * + PCH ' » . '

DT ' * * y * DT s * * .
MTP | . . ‘ . MTP | ¢ . ' . '
CHP | = . . . . CHP | * + ' .
MTX | ¢ ‘ . ‘ . MIX |t ‘ : .

Control |+ ' i * * Control | * * * * * &
1 Day 4 Day
PCH DT MTP | CHP MTX |Control PCH DT MTP | CHP MTX Conﬁ

PCH . « . + PCH . : ' :

DT . . . , DT . : * *
MTP | - . . ' : MTP | + . ' .
CHP | -~ . . . CHP | * ’ ’ .
MTX | . . . MTX | ¢ ' ’ ‘

Control | = * * * * Control | * * * * *
7 Day
PCH DT VTP | cnp MTX | Control Table 5. pH values of calcium hydroxide pastes (fresh
mixing state)

PCH ’ ’ i i aqueous vehicle  viscous vehicle  oily vehicle

DT * * ’ * PCH DT MTP  CHP  MTX
MTP * * * * * pH 1282 1274  12.85 12.76 12.57
CHP * * * * *

MTX | ‘ . , .
Control * * * * *
14 Day

Table 6. Concentration of calcium ion in released solution of calcium hydroxide pastes. (mean = S.D.)

calcium ion released (mg%)

Time(days) aqueous vehicle viscous vehicle oily vehicle
PCH DT MTP CHP MTX Control
1 17.23+6.37 12.48+5.55 13.64%3.78 9.36+2.19 7.50+1.60 0.00x0.00
4 60.68+5.65 64.33£5.08 54.73+12.63 59.63+16.62 19.25+2.79 0.00+0.00
7 78.19£16.67  79.55+5.63 60.56+£22.00 62.79+12.22 28.45+11.06  0.00%0.00
10 104.41+17.86 108.45+14.32  80.74%£8.12 70.08+19.17 32.27x14.77  0.00£0.00
14 137.29x46.41 12460+25.58 116.74+24.97 111.84+30.34 60.22+17.05  0.00+£0.00
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Table 7. Statistical differences between test groups in concentration of claciumions. Statistically significant differ-
ences (p(0.05) are shown by *.

doM = &

< Zgol §2 HA 23t
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A, A FaskdE A 2E v=
Ak Y wo] AA| edghket. T e AE 71 142 §

PCH DT MTP | CHP MTX  |Control PCH DT MTP | CHP MTX  |Control
PCH * * * * + PCH * *
DT * * * DT * * *
MTP * * * * MTP * * *
CHP * * * CHP * *
MTX + * * * MTX * * * * *
Control |+ * * * * Control | * * * * * x
1 Day 4 Day
PCH DT MTP F CHP MTX  |Control PCH DT MTP | CHP MTX  |Control
PCH * * * * PCH * * * *
DT * * * * DT * * * *
MTP * * * * MTP * * * *
CHP + * * * CHP * * * *
MTX * * x x * MTX x * * N N
Control | * * * * * Control | * * * * *
7 Day 10 Day
- PCH DT MTP | CHP MTX  |Control
PCH * s *
DT * *
MTP * + Ca'"
CHP ] R \ (mgfel) "
MTX * * * * *
Control | * * * * *
14 Day Time(days)

Fig. 3. Changes of calcium ions in released solution of

calcium hydroxide

3. %

S. mutans$t A. actinomycetemcomitansel] g 5%

o F488% AAY

$7ES 248 A%, BE 2o

A 54 dARE F2E 4 AT (Table 8). Pure
calcium hydroxide paste, DT temporary dressing®,
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Table 8. inhibitory effect of calcium hydroxide pastes on proliferation of S. mutans and A. actinomycetemcomi-

tans.(mean*S.E.)

. aqueous vehicle
Bacteria

viscous vehicle oily vehicle

PCH MTP CHP MTX
A. actinomycetemcomitans 124+0.52 13%0.29 13+0.63 34+2.63" 28+5.86"
S. mutans 14+0.38 144:0.43 14+1.53 13+0.88 5+0.72*

* @ Statistically significant difference, p{ 0.05 by Mann-Whitney U-test

% The data is expressed as diameter of inhibition zone (mm).

Metapaste® & AT F2] AA )7} v %819 o0
Metapex®® Chidopex®*T2 A. actinomycetemcomi-
tansoll A 53| Al F4 gAY ZA Jelga
(p€0.05), S. mutansolX= Metapex®7-°] TFE 4714
A8 (Pure calcium hydroxide paste, DT temporary
dressing®, Metapaste®, Chidopex”) XU} Aldo] %4
AA U7 A FEHAY (p€0.05).

Z2]o}aY olnlol=
AE o] g3 A E‘Eﬂ_i FAsdE AR} AL Fabet
o frese ZEH FA8 oS Hrkslual '5‘}9‘%2“1,
a7} e 94 F2) 8 tubeE o] &-3ta] A E F7hol| A
s fElEHE Fats) ol ed A4 1%% %72?%}
AT, T2 B X|o}E o] &8 TddA vehy
A ’“O}W ao) &, o] A7, goldel &
I, B A, a2 Ao} Ao Udee Ag ¥ 5
&gt -’F*Ea‘ Hxﬂ%} T dom A2 159 AE Zii/]
T 27l 9ste] E2H (molecular sieving) 9 8}
Al = Ao] EA44 g3 AL FASE bisacrylamide
< acrylamided] At ¥L2 AFHE FH Z7)q ¢
3 At

2 AP E 15% A& Agsigied ole 12,000~
43,000 Dalton®] EAZFE 2= guld S Feld 4= 9l
E}EW Zrg (B2 40.08)3 42443} o] & (B34 17.0)

& ol AF glo] 53 5 o

Tamburic®™ = Z°}7} old sintered glass membrane
(90~150 micron® porosity) & Edete Zg 2 443
°] < ion-analyserg °| &3l 2439t Larsen™ &
W5 A7e] 2 mme Zolgal FEE Algaled a3
g ANZTE frelEe 748 ol 22 2439 =3
Beltes™+= dialysis tubing S o] &3] F=Ak3lzkg A A<
pHE &4t

:LA:rlr—hAg

= ;8,

o] 9} Zol o 7}7‘] Ay Bdlo] s glont Bl 2
7k REE7I7F ol 1 2 Ut Alddthe 9ol it 3
Hu 15% %ﬂ"}ﬂw ojulo] = AL o] &g B 2l
< ARt sty B ZES ukEgA d¥d ¢
AT H]-go] AHalthe HolA & FAo] At

VA AMEE 571 FF ARG Al 25
A 18 o] o] fElEdTh B8 84 & SRS
¢ %% Pure calcium hydroxide paste®t DT tempo-
rary dressing®w-& 4% A28 pH7F 10.46, 10.33%
B3 1494dE pHZY 11.45, 11.33% L}E}Lﬂq Fava
e B Ade, A niFd, AN S 23EE 84
81 (aqueous vehicle) 9+ E&3F £431 245 ) ZH—l: sty
I F4R3) o] o] e fElEa 239 P2 o 44
T ety &gk A Luje] polypropylene gly-
col?}t £3% Metapaste® & 149 B¢t B33 A3
9.49¢] pHE JUEPE 2™ Chidopex® 'TLLE’_ 8.379) pHZ
Metapaste® %t} pHY Z717} AQG, whad) A2
& T3 Metapex"#2 7¥lM 21 pH 8.232 ¥4
I, 1 F AA A7) ARt 149 (pH 7.59)9E 1
o (pH 7.65)el 12| pHY} B8k}

9 A= Hol T &% ;qz.:;qo] AZE 24 B
AEE 2% A5t FAQ ASole F433k o) fo] W
FelEe 84 Sojv g satabag AR ek
Y Ao ANEY. 13 5F 7o FAsdg A 25
7T e & 02 pHIF F7kstgl ey 7Y o] FHE
© 57t Aol AL Ao Hol 2 ol 43tz A
AE H23 79 o) YolFe o] ZRHolgn HE
o 2 AR mde o Rl &%l gle 2HE FtA
o] pH W31+ YER)7] wjEo) AA] ol M A pH
7t dehd &Aoo 2 fAEEAE D7) ol X #e

o)A % ”"Vﬂ = T AT IHB 943, 29 T
oju} 2% (accessory canal)®) B2 Fo2 $Ag} o]
o| ““W‘/PL T 2 of XHH 43 HeE ‘”01 A7)

2 Aotdl M e £& pHE A TR Haer]
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3tk 22lu, Bystrome e AR E-s 28 ol 30
HolE ol 2 oA Aol 2AHA eske
# W] pH7F 12.5 o] deldtta stk =3 Sjogren
P 79 T 28 Rl sk AR
A AldE ERE ¢ fEE Eaait o
FAE 71 AotelMe] & W= U

o
)

mrd ne §
¢

H 1% X 0[
!

oz ~T

N ]

He 2 Ao Algdnt
T84 FAsde AAG vmA A AN Met-
apaste®*$?} Chidopex* ¢ pH7} R3ted ol & A A4
guo] Batgkol 27] Wi kst o] frE] S=7t

woN 84 Adud B pHE vrn Adssin
29)

oo

pH &% &4 polypropylene glycols &= 3
Chidopex®$} Metapaste® & ¥|wa] A 1, 4, 7, 10,
149 Rl Metapaste® 2] pH7} Chidopex® T E.tt
o, 22 g stdgs Y ERAAEES HEl
Metapaste* & barium sulfateE #H7Ft3 2 Chidopex®
¥ barium sulfate 4! iodoform& H7FI=H] ©f iod-
oforme] 4k} o] 2 felol] JFe F AoE F2Hm ¢
o2 o] B g g7t o Fgslojol & Aor A7
i=3

AREZE 713 ¢e pHE Hole 72 Metapex T3l H|
Metapex*£ A2 E f¢ £ Fstzg ARt 4
& f& 22 B4, camphor, metacresylacetate, fatty
acid® T3sH= 44 gl Bo 57 gon A4 U
3 gal ot 7 Ba T3 a4k o] Lo Kt
7 =l A AgHgich weka B ARdME Metapex®
o] pH7t 1, 4, 7, 10, 149 254 Fak A 2%
o

pH Z% ZA3ol|A Pure calcium hydroxide paste$t
DT temporary dressing® ¥ 14494 pH7} 112 €3
=1, Lengheden, Lindskogs**'¢] pH7} 7.8 o]4e] ¥
W AfolH Eo| Ay} Fabol Ade] tagitte S
A BE | A ek oM 84 AAQ] Pure calci-
um hydroxide paste$t DT temporary dressing™& AH-
st QoA meElslof & Aloln & pH/F A2 91 |

ZE Zoled B30 2 FE AR FUOE A 79
of ZAlshke A% AT Ak AE EY= Fol 27 A
& Adsord e Aztdn

F& AdAE FE U=
a8 Yo ol 84 AAEG E& pHE Uil
polypropylene glycol® &ml2 & Metapaste®$t
Chidopex*T 281 A& 49} £3E Metapex® ol
Aol e 48 AR AlsET

Z4 52 s 29 pH ®ste rR7K 2 784
A A¢) Pure calcium hydroxide paste®t DT temporary
dressing® ¥°| 71 24 T27t B3how 1 g R A
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B A7} Metapaste®, Chidopex®, 12l +4 A A<
Metapex® -°] 714 Zg =7} A0t Heithersay”'=
FAst 2 AEF9) VR A2 AF 34 J1dE o
& A Z At AR frE 748 o] o] FE
A E7F BH3lE lactic acid® 3841741 pyrophos-
phatase activity (8% pHE 10.2)9] 2% pHE FAA]
AX Ca?* dependent pyrophosphatase level S7H
7)1 inhibitory pyrophosphatase level Z4ago] Az
Zo] Azt At EXNZ FelE ZF ol20] A BAZEH
o] B2 7FAaAAA intercellular serum flow7} ZHa
3 inhibitory pyrophosphatase level& @ojxs} 7%
2 A fFrgn AAZ f2ld g o] Ca¥
dependent pyrophophatase activity® E7HIAAM A=
g AR A, & g A fEE Aol 23
ol Al A2 AHAJ}EE FEdvhe Ao Kawak-
ami®ol oA YFE At

A E F2 £92 3 Metapex® & ZHFT 4418 of
o] A3 FElEdT. o] HE fE gEHoz 58
Aol B A& w31 &8 82 F7|2HH st
7] W&o A717te) gl 2 DHE sEvhe ol
QA 22 Wl AA7E Z HA] gk didol sirh. ol
g AAsT 3e edE BEs] $18t polypropy-
lene glycol &7 & 3+ Z°] Metapaste™+ Chidopex*°]
t}. w3 Metapaste®$} Chidopex®7#& Z7]dle Z4 ©]
£o] AA8 FHETIL 10Y o %o 43 F7leto
Pure calcium hydroxide paste®t DT temporary dress-
ing® ¥ H&% 24 =8 Ut °l% polypropy-
lene glycol® 43} 54 (hygroscopic nature) 2% A
g ¢ At &, 270de B8 AS ot o= A
oA ZH o] & thEFe 2 feA7)E Aot

Propylene glycol> $Wstw ¥4 53 &40 ¢
Az vl ggtdoge Ay AR, 84 2 7=
Al dihydric aleohololth. vl= okd (1989)o] W2 +
]2 CH:CH(OH)CH:0H °lx ¥4+ 76.0901%7.
3 FE-S Fsle o] AU B FAsRge] &
SAAA Fa AAZ HEE 7R 7] Wil 2
ol X777 Lolsta 5717} 4. Simone™
2 2 A AA FolA propylene gly-
cols &n2 ¥ paster} 71 Eoha ST

2k AgtolA 23 W) 792 polymicrobial infec-
tion2 2 804F o]l Aol WA Jom* TAdH
2o AFLe diukert 714 Aldeln 979 12% 3
=7 B4 AN A Y-S Basiia. 53] @714 Ad
Z Bacteroides, Fusobacterium Z18]3 Peptostrept-
ococcus’t F& AAHT B4 E7)8 AT Strept-
ococcus TEC] $ASAT. 1 7hede] 55 % s

fo g (3 N
>

ol
L
o



T4 #H" AT black-pigmented Gram-negative
anaerobic rod® %A Y}, oA FHY AL
Porphyromonas endodontalis, Porphyromonas gingi-
valis, Z18]1 Prevotella intermedia, Prevotella
nigrescens®]th. g H 2 2 Macdonalds™®& 42 2 3
ARl X0l M Streptococcus mutans, Streptococcus
faecalis, Streptococcus sanguis, Streptococcus sali-
varius’t F2 B9 S H138ct

A 23 ol B350} e 2% 4 AT
Z S. mutans® 1% 54 7HEQ A, actinomycetem-
comitans & Wdtel 27 A Ala 1% 4 AT
e 572 5 fAskEw AAY g sEE kst
Ak 571 F79 FAtstE AA BRI A Al F4
AANE #ZE 5 AUJedl S. mutanselA Pure calci-
um hydroxide paste, DT temporary dressing”,
Metapaste®, Chidopex"w-& H|&3 dAdE B oL}t
Metapex & TE A A BT} A7} 2HA] epgteh. 1
#lut, A, actinomycetemcomitans |A& Pure calcium
hydroxide paste, DT temporary dressing”, Metapaste®
E U5 AR dE 2924 Metapex' 9+ Chidopex* Tl
e 8N 9 He dAE BT ol ¥4 ¥ pHE
ol opd thE ol % Chidopex“$} Metapex 2] FE742!
iodoform®= Alite] A& Wl = A5E B £ AL
2 Aztdn}, geu S mutans 4E Metapex s %
go] AL Fog Hol Algvritt Fatsld A Aol g
o] S 4 £ AU webx 23 ) AT FH
& Fskds A9 vy Hrte g gstee ARE

Rur =y

£ AR ARRE 5EFY Fds g AANY 4 e
A9 pHE &4 e A3, 2E Fibabds A A7) 12.50]
2] pHE YERGT. ¥& pH=E <13 &Zel7} Aty
Alzeta v L2E gshe gifEe Alde pH 9.5
oAl A 2L pH 1104 E Ao} 97| = gt
o} wEkA 1250149 pHE YehllE A8 ALSH 5%
o FAstg AAe A by oA BE gy
o] Slgol BaE AU

Stuart®'& S. mutans, P. gingivalis, B. fragilis®] ol
& Pulpdent*$} 48 8wz & Fisidg AlA7}
CMCP, formocresol .t} gde o] $-4dcka B sl o
o AE E4o] AL Pulpdent* 9} AFdoF 331 =48}
Zg AAE 2T U A ZE AT RS AR89

TN R Faksiagl] 8L Az e fxst
32 AFE gsh AAE 23 & SR
Z baldg 3F (antibacterial), &4 (antire-

L

sorptive) 28l 2 22838 (tissue dissolving) & ¢l

2
ofl

S 2YE 0|88 £T9 TiEHE Al o2 EF0 3 AP

on Ag 7HE BT 545 oled felol Aldlshe
d, 2 4¥e 2 BN 53R S Al
(Pure calcium hydroxide paste, DT temporary dress-
ing*, Metapaste®, Chidopex®, Metapex")Z5H f2l€
Fotgl ol Ag o] 29 ¥ FA st Wl A8k
o} e, 23 UlelA ghds) deE 33k A71E o
t}. &, Pure calcium hydroxide paste, Metapaste®,
DT temporary dressing®, Chidopex* &< 1447t #&
& A3} Metapex” w220 pH7F 24 Yoy A4 ¢
Fo Al ALzt AAA FEA Yehbe Hst| ek
A7t B8F Z o8 Azer

e A 2] BAH BEe 413 oleH

34 ofuto]= A A oA F4 EHo] fH AT F
AL dEste Aoz yZEg, de FYEEE BY,
acrylamide®} bisacrylamide7t 8= EH ol Al Ed
A7 Al g do7)™ ammonium persulfate$t TEMED
T AE AHER S AYL glo} do] 22 Fox
AE g 9EE Ve B4 240 felHe AR
AZrElo] gty AFelA s FAEe md g J4E
ole] AN 84 &ulet EFE Pure calcium
hydroxide paste, DT temporary dressing® & &
Atz ARG 4 52 pHE YehiAW gy
a4 29l polypropylene glycols Svi& 3 Met-
apaste’, Chidopex" 5% f¢ #& Bolx| gt} o
g GA wEA 2 pHE YEME AMETHE A3
T} ol 25 FEAA HE AF AW A2 FEgE F
A a1 YA pHE GAE ¢ UEE st Sullg A+
Mol Fostm oje} FAlo ZF W) Al tivhsol| d
ol gle Al Jt e H g 3le et AlsE T
A &5 AL AEE 2 T 49E 2
M pH7L & 784 AN 4 AAY AA7} £
Azte|n] Wio] g Xojo] A4 Aae 2
L I ) B = R A R e e ey
gkl pHE £A4E A 4 ARE AL
Z Asdch v, 223 Z4€ (apexi-
fication)¥ &< Zx3 & F28 AT ARAAe
12.5 0|49 & pHE YEiE 484, JdA, #4 A
Aol FAst g AA BRRE AT 2 Ao e
o}
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V.2 £
Dl A S FEjste Zejolad olnjo] A o] &3 B
A B M, @A AME 2 e 59 Sk g A A
(Pure calcium hydroxide paste, DT temporary dress-
ing®, Metapaste®, Chidopex®, Metapex®) | pH W3},
g 55 9 3 8-S dEs] e 22 295 4

At

1. 5%9 #Askg AR £2 A717] A pHE 12.590
A 12.8< UeRH

2. 5% FAsE AN £59 BFA pHZL 5718H
om 1494, 84 AAR Pure calcium hydrox-
ide paste (11.45), DT temporary dressing®(11.33),
A A AL Metapaste® (9.49), Chidopex®(8.37),
a3 f4 AR Metapex® (7.59) v+ ©2F pH7}
=it

3. FAkstdE AA BFolA Ag o]&o] fel=E At
149A, Zg 271 52 oHUZ B 584 AA
9l Pure calcium hydroxide paste (137.29 mg%),
DT temporary dressing® (124.6 mg%), A4 A}~
9l Metapaste® (116.74 mg%), Chidopex” (111.84
mg%), 22ja 73 A A Metapex® (60.22 mg%)
T £o 2 YEh)

4. 5% 79 F38EF AA 25N S. mutansg A.
actinomycetemcomitans®l tdt Al F2 AA 7}
YERtTE. A. actinomycetemcomitans ATtel A&
iodoform< &3 Chidopex®$t Metapex® el 2]t
A 52 AAdZE ZA Yebder, S, mutans oA
T Metapex® &9 Ald Z4 AA 7}t 2A Vepsiet
o] ike] AE AN, B A Rl £xA BYL A

of oA SR FAs g AAY pH B ZF w29

HjSgk 238 Jebd Aog Bol £4k8} o] 27 A o

9] &5 dde Adsht 5949 gy A= A

Fota] 2 Ao I A
T A5 ASHAAREE XL 5

FolAe pHF & 584 AlA 2 a4 A

o2 Aziem whdo) g5 oo A2 g} 2

A Wk & 71 Aot A 5o Aw F7IZHERN 23 el

A 7.8 vzt pHE AT & e 74 AAE A&t

& 02 AsEY. a8y, 223 d4e (apexifica-

tion)¥} 2L Z427 A& 22 98 A2 E 12.5 9]

A9l =& pHE Uehlle #84, A4, &4 AN &

Aeig AA E5E AHEE 2 20 R AztEn

ox.
2

P
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