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Table 1 Chemical composition of White ProRoot® MTA, Thai White Portland cement brand I, Thai White
Portland cement brand II, Thai White Portland cement brand I adding bismuth oxide and Thai White
Portland cement brand II adding bismuth oxide (percent by weight)

Chemical Percent by weight
composition White Thai White Portland cement Thai White Portland cement
ProRoot® Brand I Brand II Brand I Brand II
MTA adding adding
bismuth oxide bismuth oxide
Mg 0.48 0.56 0.53 0.49 0.51
Al 1.76 1.68 1.65 1.65 1.53
Si 10.96 14.76 14.91 9.04 9.46
S 0.70 3.11 3.24 0.87 0.83
Ca 50.58 79.52 79.18 50.63 50.91
Ti 0.03 0.12 0.12 0.05 0.04
Cr 0.00 0.07 0.03 0.01 0.01
Fe 0.22 0.19 0.26 0.18 0.15
Ni 0.00 0.07 0.00 0.00 0.00
Sr 0.09 0.04 0.08 0.03 0.07
Cd 0.00 0.00 0.00 0.00 0.00
Pb 0.04 0.00 0.00 0.09 0.1
Bi 35.14 0.00 0.00 36.97 36.38
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Fig. 1 Morphological characteristics of White ProRoot® MTA (A), Thai White Portland cement brand I (B),
Thai White Portland cement brand II (C), Thai White Portland cement brand I adding bismuth oxide (D),
and Thai White Portland cement brand II adding bismuth oxide (E)
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Fig. 2 Morphological characteristics of fully set of White ProRoot® MTA (A), Thai White Portland cement
brand I (B), Thai White Portland cement brand II (C), Thai White Portland cement brand I adding
bismuth oxide (D), and Thai White Portland cement brand II adding bismuth oxide (E)
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Table 2

Mean, S.D., minimum and maximum of radiopacity of samples compared to aluminium stepwedge

Materials

Radiopacity (Step)

Mean S.D. Minimum Maximum
White ProRoot® MTA 5.50 0.00 5.50 5.50
Thai White Portland cement brand I 1.26% 0.09 1.26 1.36
Thai White Portland cement brand I1 1.26% 0.70 1.16 1.36
Thai White Portland cement brand I adding bismuth oxide 5.62%% 0.098 5.57 5.90
Thai White Portland cement brand II adding bismuth oxide 5.61%%  0.10 5.54 5.89
* Significantly less than White ProRoot® MTA (p < .05)
**Significantly higher than White ProRoot® MTA (p < .05)
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Fig. 3 demonstrated the pH value of samples every 1 minute for 1 hour.
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Table 3

Mean and S.D. of compressive strength of materials at 1 day and 21 days (MPa)

Materials Compressive strength (MPa)
1 day 21 day
Mean S.D. Mean S.D.
White ProRoot® MTA 35.800 0.152  449.686  1.142

Thai White Portland cement brand I adding bismuth oxide

37.027 0.682 103.467 0.084

Thai White Portland cement brand II adding bismuth oxide

32.292 1.59671 85.805 0.384

a i = I a' v o = I o o o v
AN1TINN 4 ALRRLLLAS QuLUEIQLuuN"IW?ﬂ']uﬂJ@Q mwmmﬂmmq Q LN@LQ@']N']NPL‘]_] 19U 7 U LA 21 97U (998AY)

Table 4

Mean and S.D. of solubility of materials after 1 day, 7 days and 21 days (percent)

Materials Radiopacity (Step)
After 1 day After 7 days After 21 days
Mean S.D. Mean S.D. Mean S.D.
White ProRoot® MTA 0.79429 0.12650  0.39521 0.17977 0.20967 0.09063
Thai White Portland cement brand I 0.76062 0.12238 0.33526 0.11962 0.15659 0.08846
adding bismuth oxide
Thai White Portland cement brand II 0.78842 0.12303 0.25668 0.13186 0.19805 0.17539

adding bismuth oxide




154

Sirichaivongsakul S, Panichuttra A

Jan50d

o = a d a o
JaqiunisAnmmdTauiieunaany sulszney
m\uﬂﬁm:@m PURANIINTHATNTENINUBNTLDUAY
'S o a1 1% 1% 8.26.32-39 = a
NATALAUATINUANAD WIS 20 RIGRERRIEIN
A a ° s s 'S v o v =~ a
EFNENITUNNDTALABATLNUANILT  LAZEIRRINNITLAN
sunrtaialilanns wimn ansoaalglalnaiAs
nulovildsgnidudive

= dyl:S = =] = 1
nsAnE UL un AN T uey aulsenau

MAARLAZADS NUANNMENTNIBINDTAUAUATLNWA

A a Al Yo o
annanlulszmalnelafunisiusesainuins g
am mngrawalsamalng (uan.) wan 13327 daflu
NIATFIUNMUUAATS NURUVBINDTALAUATLNUG 211
P2 P A o < P o c < =
Tedes 2 wFEvinuy Weuiulaildsgnidniie Gl
FIANADUING J RINNITIATIEY usenaLnILANYad

'S o sl a a | = '3
NOTALAVATINLA ANoNNAslulssnalnanudn Hees
dsznevaeussigiadnonuloildsgnmdniiie  aniu
a ar I's o
1 dmeenldn AA1ANUNNTANHI8Y Song WAzAM®
PP | ~ s oy s
PAN®T UUTENOUNIUANYDINDTALAUATLN U LAY
= A ] & e a1
LONTLETRARN 7T WU WRTALAUATINUAN Mulsznay
o @ 1 a o ¢ KX a o
nansaanaNiie taslunuld Tmeeanlds @al dm-
panlmaarinafoANALT 1839 ) AINNTANEIAN
~L o oo ' I's & o A a
PUTI WU WATALAUATINUA a1 NNARlulszwnalne
z a o = = o a v 1 (-3 =
M 2 UTEm Aanuiiuds” desndnloildsgniduiie uay
o o | 'S vL <\L 28 (% o
f9ANINNUNUBALDLD 18 6876(2001)28 ARLNUNNT
= 38 P P o e
AN®1289 Danesh warAnuz®® NANHUNEALAN TR
ANNNLT 104l sMiENTILe LATNETALAUATINUA 2 THA
Tudsziweeasuiinugn ldsgnidunieaslmanunuia”
NNNINATAUAUATINUAYA 2 THAanelidy Aty el
@ = ° 'S o s A a
ARNN HAUINDTALAUATLNLA  ANNEARLULTEInalne
4 2 U3EK 1nul JReeanlaaniNens 9w 4 o o1
(8M91 'MUANNNNTANEIUNTEY) ar aualid auillsrnay

P 2 o oa s o & a a

PILARBALANNTALT UDINDTALAUATLNUA  UNINHAR
Tudsewalnens 2 wism adeiulaildsgnidudie T
LIINANNNANITIATIZINIG DHAEWLINNAIALAUATLNUA
P A a < A o o a o I3
P PNARlLl Al 2 1sEne Al neaanlas

=] = = 1 [~3 = 1 o ar o ar
ardlAnANNTILTY mnndlaildsgnidaiiieatnedivy ety
LAAINNITUTLL R UAINT  TURBAEALLAIADUUINIIRA
| oL o ANy = o [% o o | ~
ANANNNIILTY AQELATAIIAANNEINATNTS . WUINaEH

= o oan ! o = t% 2 oA v o
AIMHNNUIN llNLLmﬂm'Nﬂu sﬂ\ﬁ@ﬁIMN@ﬂQ'\NWU?\‘I ANTEINL

CU Dent J. 2008;31:145-58

A a o v a aa Ay = a

LN@W@'\?M’]H’]DL‘IJEL‘H@?QVW\?ﬂ@uﬂWWE\iNﬂWTﬂﬁ‘ZLNu@qﬂ
o ay i

NIN m’)ﬂl?]']Lﬂ@']

ANMEAATIEHILNABUNANLI WOTALAUATLNUG
a A a < Ao o |
onuasAlulsznAlneny 2 uFEmdauineynialug
oA ° I'’s oy o A a <
WALAUNNATALAUATINULA wNNARL UL ssalnana 2
A o o a o sy a
13 lln wnul dreanlanmialATaIUALATH N 1T
naunudndIvIneuNAanas aeenaiunaiiiasainnig
A o ~ t% 'S o s A a
PALAYE NAUIIHALANDLANDTALAUATINUA  UININLAR
o ¢ e o a o & &
Tuilszwmalnasananihwiamaanuiud dnaanlantiy
| (% 'S s o a a
JUALTNDFALAUATLNUALATUNITUALANLANAINNIT
UATLUINTUADUNITEAB 'm@slﬁmmmmémmmm
adalsimalailisgnisailiedinsiiauineynadni o
TUTUANBILUL Vmgmﬁwmﬁﬂu "NUNILAZFADEN9NT
ANV NAULNIBITLNUANG 3 THANLIN ANELY ugu-
a | 'S s o A a
N UL BINBTALALATLNUR A9 NEAR L LLszinalne
2 UFNYaIRINE 1T dneanlaaLaNLNANH L UBINg
AeNUNINaun N1 SneanlmAantas wAAzARIEARY
ﬁu"l,qﬂﬂigmﬁuﬁm u@ﬂ@ﬁﬂﬁuﬁqwudﬂqﬁﬂigwLﬁmﬁ
eRANEUE UFUWINYY URaNaIaInd AUdNALANT
' '8 o s A a &
PENUINNBFALABATLNUA aNHARLulssnalnang 2
159 0 18 dneanlaslantias
=< | = o‘z a
NANTANHIANNNLTTUNTA-1U YRITLNUANG 3 TUA
NU ANANHLTTUNTA-LU VAN 3L FARANAN WAZAZLAN
= = o< = a P &
Tuauivsrezioamiliasarilanasd nglasildsgnidniie
'S o ol a a Ao o
LATWATALAUATINUA B19NNARL Ul ssnalneLEeEmin 1
0 Nl dpeanlarariAiAdunIa-11 AILNAL
12.5 M98 23 U WAT 24 UITAINAIAL  AUNDTR-
ca a A a Ao o o
WAUATLNUR 219NNARlulssinalnatdEenn 2 o 8Ny
a o '3 a =1 a1 o a
1 dneanlanarlAnAnmilunsa-1u ANwinAL 12.6 7
g [ o = 37
WIAT 16 WA TIARENUNNTAN®IURY Islam LaTADLY
Py A o =1 & 'S
PANHLAEINLANANMTIUNTA-1U UDAANALDUATNDTH—
WALATLNUAN - LNILAZIN9NL ANANEIUNTA-1L U89
o PR A oa £ A | =
7 pazdp uazasiipisauiessazinaiiull 10 wii
PRIANNUUAZHANANNTTUNTA-1U AN TIATANLTTY
o | = a [ o @
ATA-1U UBIRIBENINITANEINATLNALALNAL AN
nra-11 aeaupalddlansanlas AUAIBLNINNTANEN
& o | | ~ \ ' a v a tY & A
4 3 AfetNgUlarinaday 9 FNlmAANNT Fatlelte
< (% a s Y@ e [%
wiwnanaupadanlansanlan Weldiiud ngadeulas
snWule dIpaenuNITANEa99 Holland LWazAnie?’ 7



2 VIUR ”;JW’)“’I 2551,;31.145-58

| g . { @ 'S o s
Haviaiilany (dentin tube) NRLENTILE WOTAUAUATLNLA
= a s & A A o v o
vira wparteNlansanlanadlillwieltananul AN
ADINYLTN (rat subcutaneous connective tissue) LAY
AATIZUNANNTAAY wasadtattalRanulARa e
a & A . . . P
nyInnIaIneuatta (histological analysis) LH®
| o o o o Y
LAt ull 7 2 war 309U wudnteEianaanula
NAVUIIRINYUINAZABL UBIAad AV 3 ARAAALINU
a = & A @ o a o | @ P A o
TnenisiilutatioudanFeamnliiiuseitan dansoue
ARNE WU (irregular tissue like a bridge) T9aNNua
= > < a o a o6 ¥ a
nsAnen U913 ane 3 afiedinalnnisuieniilinie
& A @ a v o
WaldaudanAanany
° o = a o & o o v oy =
AMFUNTANELAENLNALTIRN1LY TALAaNANEN
AR 2 T9987 AR LATWIIAIENAL LAZLIAN
@ o @ A= v a vL I 28
wlamasini Ieedaanuinsgiulere e 6876(2001)
PLULUNAIATZHLIAINNTUIIAIANN NNANAREY AW
ar a o ar I3 L2
"730LNTN1 (ASTM C 226-03)27 "UTUNDTALAURA
= s a a ° o |
TNUA BNNARLBTsAlng aznruaemnT U N
AT AR BN D U1 WINAL 1 DTN 0.3 NAAART tALUNHN
= o = | o | af va s @
AINNITANHIUNTBITINUIT MY UBLATLN WAL
WALALINY LaZiANNNANNAY (consistency) LUK ¥
v = a 1 al o o v v
lddwrzamatauiuld  auaffan s ld wazls
AL NOANNNIENWIMNNE N LT adaRaNlHLE
vrauuauiiull AINNANITANHINLIINATALALA
P ol a a o a o & o
Tuun annuanlulsanalnen unudl dneanlanng 2
a o P @ o o v ' @ a = 1%
U Hnsudamainntdesndnllsgnidniile aapane
o = 37 PP a o
AUNITAN®a09 Islam wazAnz®’ NANEILNLINUTZEY
LIAINNTLTIAR AU AN AL ALAENDIALAWATLNUANG LN
= v a = ar = Qy
waz”119laggBIRINNIRTIIUAEANUNTANE T LA
= 1 2 ol cal = [~ o [~3
NANIT AN NUINWATALAUATINUA IR IALINAILAN
a v | & a a = = a
PrasnINANTLe " 919 daunaziflunasfanglblunig
aa A o a A A =
ArtinNhunadanasiniu vretnsesnyy Teanaay
Fad NH AUANNTL
o a & o a P P
AMMNNULINDAUDITLHUANG 3 TUAALNNIY LN
| vL = £ o = 37
sraiziaatull TerananunIsANENAed Islam wazAne
s a o o @ a P =
NANEUNEINUANNNULIIDATDLONILA  LNILAT 219
s s o P = £ =
LASWATALAUATLNUA WILAY 919 B9lAtani1ANE
ARNENLNITANELUATID IALNUINANNNULIIDAUD
a s A oa £ P & T oA '
TiNuRazHANLANTL anulsludieszaziantnull
P ! v & A | a % o a
asenanaqladnANNTUNNA 9 FHlEANNNLLIIBAN AN

ATudty ArTEaNA na, ety wilgens | 155

a & 1% 1% = i %
Wnauls wazananels nnnzaedn ANl waazw
ANHLANANTEUINNGNNNIANENIDITNUAT 3 1A 1He
ranEulld 19U way 21 U adnslsfinuAinatiasnan
PPN v & o | @ [ [
Wanansunldduunnanatonidud pgadeulaiasn
P W Yo g
WiasanldlasuissannisuaLtAsnlasms

a A a o |

FANURNG 3 TRANANN 1N1TDLUNNTaza e lalumn
ANNAURENNETY ALY (p > .05) LAYHANITAYANLF
tasNnHanatdiull 1 9u 7 U uar 21 9 adidls
ARNNaInNITANEUaY Islam LaTAMES WLINENTLD
a a o | s s o =
19NNTALANLAININNINNDIALABATLNUA U1 B

v o ' '8 s s a e al o
W adlviiudInesaLauATINUA 29NAns NORNE9AY

o Ao ' @ a P = ' = '

ANFAEANEAMNANINANTLD 110 AguraviTulse ey
A a ° Y @ o [ =
Waiarsuhanlidud ggadeutaiasin Hedain
FRINNIT NE NUANNTULAEIRNT

51

Q

@ 2 =g ] 'S o o
MelA NENTANENRNLINNOTALAUATNUA 119
a a < Aa o ~ o a o '3
nuamlulssmalnena 2 1sEm Wew NAud Tneanlan
WAIN qutlszneuniaaiilazAn NURNINIENIN U
Tunadnenulonillsgnidndiie

naRngsNUsznnA

r:?ﬁa%émmauwwam NURBUIATINITTN 100 T
oy ¥ a o ace & & & A A a
RN 10 Yunuidseaiall uavaudiiTasdlaiaeane -
'S ~ s a o al t%
A AsuasnAlulaE aInTaiNIINenaY nlaliipana
| a 12 & & ° Ao | aa
FeLUAD LAZLUANHNLEDLNALUNITNIIUIRE D EINIA B

VAN 15D19D4

1. Rud J, Andreasen JO, Jensen JF. A multivariate
analysis of the influence of various factors upon
healing after endodontic surgery. Int J Oral Surg.
1972;1(5):258-71.

2. Lin L, Skribner J, Shovlin F, Langeland K.
Periapical surgery of mandibular posterior teeth:
anatomical and surgical considerations. J Endod.

1983;9(11):496-501.



156

Sirichaivongsakul S, Panichuttra A

10.

11.

12.

13.

Friedman S. Retrograde approaches in endodontic
therapy. Endod Dent Traumatol. 1991;7(3):97-107.
Torabinejad M, Watson TF, Pitt Ford TR. Sealing
ability of a mineral trioxide aggregate when used
as a root end filling material. J Endod. 1993;
19(12):591-5.

Torabinejad M, Hong CU, McDonald F, Pitt Ford
TR. Physical and chemical properties of a new
root-end filling material. J Endod. 1995;21(7):
349-53.

Abdullah D, Ford TR, Papaioannou S, Nicholson
J, McDonald F. An evaluation of accelerated
Portland cement as a restorative material. Biomaterials.
2002;23(19):4001-10.

Camilleri J, Montesin FE, Brady K, Sweeney R,
Curtis RV, Ford TR. The constitution of mineral
trioxide aggregate. Dent Mater. 2005;21(4):297-303.
Song JS, Mante FK, Romanow WJ, Kim S. Chemical
analysis of powder and set forms of Portland
cement, gray ProRoot MTA, white ProRoot MTA,
and gray MTA-Angelus. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2006;102(6):809-15.
Torabinejad M, Hong CU, Pitt Ford TR, Kettering
JD. Cytotoxicity of four root end filling materials.
J Endod. 1995;21(10):489-92.

Torabinejad M, Hong CU, Pitt Ford TR, Kaiyawasam
SP. Tissue reaction to implanted super-EBA and
mineral trioxide aggregate in the mandible of guinea
pigs: a preliminary report. J Endod. 1995;21(11):
569-71.

Torabinejad M, Pitt Ford TR, McKendry DJ, Abedi
HR, Miller DA, Kariyawasam SP. Histologic
assessment of mineral trioxide aggregate as a
root-end filling in monkeys. J Endod. 1997;23(4):
225-8.

Koh ET, McDonald F, Pitt Ford TR, Torabinejad
M. Cellular response to Mineral Trioxide Aggre-
gate. J Endod. 1998;24(8):543-7.

Koh ET, Torabinejad M, Pitt Ford TR, Brady K,

McDonald F. Mineral trioxide aggregate stimu-

14.

15.

16.

17.

18.

19.

20.

21.

22.

CU Dent J. 2008;31:145-58

lates a biological response in human osteoblasts.
J Biomed Mater Res. 1997;37(3):432-9.

Mitchell PJ, Pitt Ford TR, Torabinejad M, McDonald
F. Osteoblast biocompatibility of mineral trioxide
aggregate. Biomaterials. 1999;20(2):167-73.

Zhu Q, Haglund R, Safavi KE, Spangberg LS.
Adhesion of human osteoblasts on root-end filling
materials. J Endod. 2000;26(7):404-6.
Torabinejad M, Rastegar AF, Kettering JD, Pitt
Ford TR. Bacterial leakage of mineral trioxide
aggregate as a root-end filling material. J Endod.
1995;21(3):109-12.

Torabinejad M, Smith PW, Kettering JD, Pitt
Ford TR. Comparative investigation of marginal
adaptation of mineral trioxide aggregate and other
commonly used root-end filling materials. J Endod.
1995;21(6):295-9.

Wu MK, Kontakiotis EG, Wesselink PR. Long-term
seal provided by some root-end filling materials.
J Endod. 1998;24(8):557-60.

Fischer EJ, Arens DE, Miller CH. Bacterial leakage
of mineral trioxide aggregate as compared with
zinc-free amalgam, intermediate restorative
material, and Super-EBA as a root-end filling
material. J Endod. 1998;24(3):176-9.

Yatsushiro JD, Baumgartner JC, Tinkle JS.
Longitudinal study of the microleakage of two
root-end filling materials using a fluid conductive
system. J Endod. 1998;24(11):716-9.

Adamo HL, Buruiana R, Schertzer L, Boylan RJ.
A comparison of MTA, Super-EBA, composite
and amalgam as root-end filling materials using a
bacterial microleakage model. Int Endod J. 1999;
32(3):197-203.

Shabahang S, Torabinejad M, Boyne PP, Abedi H,
McMillan P. A comparative study of root-end
induction using osteogenic protein-1, calcium
hydroxide, and mineral trioxide aggregate in dogs.

J Endod. 1999;25(1):1-5.



2 VIUR ”;JW’)“’I 2551,;31.145-58

23.

24.

25.

26.

27.

28.

29.

30.

31.

Torabinejad M, Hong CU, Pitt Ford TR, Kettering
JD. Antibacterial effects of some root end filling
materials. J Endod. 1995;21(8):403-6.

Stowe TJ, Sedgley CM, Stowe B, Fenno JC. The
effects of chlorhexidine gluconate (0.12%) on the
antimicrobial properties of tooth-colored ProRoot
mineral trioxide aggregate. J Endod. 2004;30(6):
429-31.

Holland R, de Souza V, Nery MJ, Faraco Junior
IM, Bernabe PF, Otoboni Filho JA, et al. Reaction
of rat connective tissue to implanted dentin tube
filled with mineral trioxide aggregate, Portland
cement or calcium hydroxide. Braz Dent J.
2001;12(1):3-8.

Camilleri J, Montesin FE, Di Silvio L, Pitt Ford
TR. The chemical constitution and biocompatibility
of accelerated Portland cement for endodontic use.
Int Endod J. 2005;38(11):834-42.

Ministry of Industry. TIS 133-2518. 2 ed. Bangkok:
Thai Industrial Standards Institute; 1998.
International Organization for Standardization.
Specification for dental root canal sealing materials.
ISO 6876. London: British Standard Istitution; 2001.
American Society for Testing and Materials.
Standard test method for time and setting of
hydraulic-cement paste by Gillmor needles. ASTM
C266-03.

International Organization for Standardization.
Dentistry-Water-based cements-p.1 : Powder/
liquid acid-base cements. ISO 9917-1. London:
British Standards Institution; 2003.

ANSI/ADA Revised American National Standard/

American Dental Association Specification No.30

32.

33.

34.

35.

36.

37.

39.

ATudty ATTENA e, Byl wikeens | 157

for dental zinc oxide eugenol cements and zinc
oxide noneugenol cement 7.5; 1991.
Wucherpfenning AL, Green DB. Mineral trioxide
vs. Portland cement : two compatible filling
materials J Endod. 1999;25(308):Abstract PR40.
Estrela C, Bammann LL, Estrela CR, Silva RS,
Pecora JD. Antimicrobial and chemical study of
MTA, Portland cement, calcium hydroxide paste,
Sealapex and Dycal. Braz Dent J. 2000;11(1):3-9.
Funteas UR, Wallace JA, Fochtman EW. A
comparative analysis of Mineral Trioxide Aggregate
and Portland cement. Aust Endod J. 2003;29(1):
Abstract 43-4.

Duarte MA, De Oliveira Demarchi AC, Yamashita
JC, Kuga MC, De Campos Fraga S. Arsenic
release provided by MTA and Portland cement.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
2005;99(5):648-50.

Islam I, Chng HK, Yap AU. X-ray diffraction
analysis of mineral trioxide aggregate and Portland
cement. Int Endod J. 2006;39(3):220-5.

Islam I, Chng HK, Yap AU. Comparison of the
physical and mechanical properties of MTA and
portland cement. J Endod. 2006;32(3):193-7.

. Danesh G, Dammaschke T, Gerth HU, Zandbiglari

T, Schafer E. A comparative study of selected
properties of ProRoot mineral trioxide aggregate
and two Portland cements. Int Endod J. 2006;39(3):
213-9.

Dammaschke T, Gerth HU, Zuchner H, Schafer E.
Chemical and physical surface and bulk material
characterization of white ProRoot MTA and two

Portland cements. Dent Mater. 2005;21(8):731-8.



158 | Sirichaivongsakul S, Panichuttra A CU Dent J. 2008;31:145-58

Comparison of chemical composition and
physical properties of two Thai White
Portland cements with bismuth oxide

versus White ProRoot® MTA

Sirikwan Sirichaivongsakul D.D.S.
Anchana Panichuttra D.D.S., M.S, Ph.D.?

"Master degree student, Department of Operative Dentistry, Faculty of Dentistry, Chulalongkorn University
Department of Operative Dentistry, Faculty of Dentistry, Chulalongkorn University

Abstract

Objective To compare the chemical composition and physical properties of two Thai White Portland
cements adding bismuth oxide and White ProRoot® MTA.

Materials and methods X-ray analytical microscope probe and particle size analyzer were used to
determine chemical composition and particle sizes of two Thai White Portland cements adding bismuth
oxide and White ProRoot® MTA. Scanning electron microscopy was used to analyze morphological
characteristics. Then pH meter with temperature compensated electrode was used to measure pH value
every 1 minute for 1 hour. Radiopacity of the sample was compared with aluminium stepwedge under
ISO 6876(2007). Setting times were determined under the protocol of the American Society of Testing
and Materials recommended by ISO 6876(2001). Compressive strength and solubility were determined
under ISO 9917-1(2003) and ADA specification no. 30, respectively. Descriptive statistical analyses,
One-way ANOVA, Two-way ANOVA and t-test were used to analyze the experimental data.

Results Chemical composition, particle sizes and morphological characteristics of two Thai White
Portland cements adding bismuth oxide were similar to those of White ProRoot® MTA. Radiopacity of
two Thai brands adding bismuth oxide was significantly more than White ProRoot® MTA (p < .05).
White ProRoot® MTA, Thai White Portland cement brand I and brand II adding bismuth oxide showed
pH 12.5, 12.5 and 12.6 at 23, 24 and 16 minutes, respectively. Thai White Portland cement brand I
adding bismuth oxide exhibited the lowest initial and final setting times and also showed the highest
compressive strength after 1 day (37.027 MPa). However, White ProRoot® MTA displayed the highest
compressive strength after 21 days (449.686 MPa). The result of solubility test revealed no statistical
difference among all samples at 1, 7 and 21 days (p > .05).

Conclusion Two Thai White Portland cements adding bismuth oxide and White ProRoot® MTA were

similar in chemical composition and physical properties.
(CU Dent J. 2008;31:145-58)

Key words: bismuth oxide; chemical compositions; physical properties; Thai White Portland cement;
White ProRoot® MTA




