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Morgana Eli VIANNA'2
Danila M. ZILIO?

Caio Cezar Randi FERRAZ?
Alexandre Augusto ZAIA?
Francisco José de SOUZA-FILHO?
Brenda Paula Figueiredo de Almeida GOMES?

!Eastman Dental Institute, Unit of Endodontology, University College London, UCL, London, UK
’Piracicaba Dental School, State University of Campinas, Piracicaba, SP, Brazil

The purpose of this in vitro study was to measure the concentration of hydrogen ions (pH) of calcium hydroxide [(Ca(OH),] pastes
combined with different vehicles over 7 periods of time. The Ca(OH), was manipulated with the following vehicles: i: sterile water;
ii: iodoform plus sterile water; iii: local anesthetics (Lydocaine 2% with 1: 100,000 epinephrine); iv: polyethyleneglycol; v: glycerin;
vi: 2.0% chlorhexidine gel; vii: camphorated paramonochlorophenol (CMCP); viii: (CMCP) + glycerin; and ix: polyethyleneglycol
plus CMCP. The pastes were made on a glass plate to toothpaste consistency and the pH was measured at the following times: 5 min,
1, 24, 48 h; 7, 14 and 28 days. The data were statistically analyzed (Kruskal-Wallis at p<0.05). At 5 min, 1 and 24 h, the pH of all
tested pastes ranged from 13.05 to 11.16. At 48 h and 7 days the pH of all tested pastes ranged from 11.66 to 8.92. At 14 and 28 days
almost all pastes had pH means lower than 10. In conclusion, the mean pH of all tested calcium hydroxide pastes decreased with the
time. Pastes made with aqueous vehicles (especially with sterile water), followed by oily vehicles (especially with CMCP + glycerin),

held the highest pH means over the periods of time tested.
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INTRODUCTION

Calcium hydroxide has been recommended for
use as intracanal medicament as it has pronounced
antimicrobial activity against most of bacterial species
found in root canal infections (1) and it also produces
a neutralization effect in bacterial lipopolysaccharides
(LPS) (2). Moreover, it has been mainly used to help to
dry the persistently wet canal (3) and to reduce inflam-
mation and pain (4). It also acts as a physical barrier to
prevent the recontamination of the root canal (5), helps
tissue dissolution and to prevent restraining osteo-
cementum-dentin resorption, inducing tissue restoration
through mineralization (6).

The efficiency of calcium hydroxide as an intraca-
nal dressing is due to its ionic effect based on chemical

dissociation into calcium and hydroxyl ions in aqueous
solution (1,3), which are responsible for alkalization of
the medium, resulting in a pH greater than 11 (4,7). Its
high pH induces hard tissue formation through mineral-
ization and is also responsible for its bactericidal effect.
Alkalis in general have a pronounced destructive effect
on cell membranes and protein structure (8).

The majority of the microorganisms grow better at
pH around 7. An increase/decrease of this pH may cause
reversible (temporary) enzymatic inactivation. Once the
ideal pH is reestablished, the enzyme will again take up
its catalytic activity. Although most microorganisms are
destroyed atpH 9.5, a few can survive at pH 11 or higher
(9). Therefore, to be effective against all microorgan-
isms, Ca(OH)2 should provide the environment with
a minimum pH of 12.5 (1) as Enterococcus faecalis, a
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resistant endodontic pathogen, can survive at pH 11.5.

Different enzymes have different ideal pHs for
their reactions. Alkaline phosphatase, which is present in
the tissues and is involved in the mineralization process,
requires a pH around 8.6 to 10.3 to operate. Its optimum
pH is 10.2, which is consistent with that produced by
many calcium hydroxide preparations (6). However,
calcium hydroxide cannot be considered a universal
intracanal medicament, as it is not equally effective
against all microorganisms found in the root canal (5).
Indeed, it has been reported the failure of Ca(OH), to
eliminate enterococci effectively (10,11) as they tolerate
high pH values, varying from 9 to 11.5.

A paste is considered chemically to be a colloid
substance (a solid dispersed into a liquid). Therefore,
the type of vehicle used may either facilitate or inhibit
the ionic dispersion of the paste. Vehicles commonly
used to prepare calcium hydroxide pastes are classified
as aqueous, viscous, and oily.

Renewed interest has been generated regard-
ing the association of calcium hydroxide with other
antimicrobial substances (10,11), such as camphorated
paramonochlorophenol, chlorhexidine, iodine potassium
1odide, and antibiotics.

Chlorhexidine has antimicrobial activity against
Gram-negative and Gram-positive microorganisms. The
antimicrobial effect of chlorhexidine is related to the
cationic molecule binding to negatively charged bacterial
cell walls, thereby altering the osmotic equilibrium of
the cell. Its use in endodontics has been proposed as a
chemical auxiliary substance and intracanal medicament
(5,10). When used as intracanal medicament, chlorhexi-
dine was more effective than calcium hydroxide in
eliminating E. faecalis (10). Considering that the pH
values in the environment play an important role in the
antimicrobial effect and tissue mineralization, the aim
of this in vitro study was to measure the pH of various
calcium hydroxide pastes using different vehicles over
varying periods of time.

MATERIAL AND METHODS

The pastes were prepared in triplicate mixing cal-
cium hydroxide (Labsynth, Produtos para Laboratdrios
Ltda, Diadema, SP, Brazil) with the following vehicles:
Aqueous vehicles: 1. sterile water (2:1); ii.local anesthet-
ics (2:1; Lydocaine 2% with 1: 100.000 epinephrine)
(DFL, Indtstria e Comércio Ltda. Rio de Janeiro, RJ,

Brazil); iii. sterile water plus iodoform (2:1:1) (Labsynth,
Produtos para Laboratorios Ltda.); Viscous vehicles: iv.
polyethyleneglycol (Calen; S.S. White, Artigos Denta-
rios Ltda. Rio de Janeiro, RJ, Brazil); v. glycerin (2:1)
(Chemco Industria e Comércio Ltda, Campinas, SP,
Brazil); vi. 2% chlorhexidine gel (1:1); Oily vehicles:
vii. camphorated paramonochlorophenol (2:1) (CMCP)
(Biodinamica, Quimica e Farmacéutica Ltda., Ibipora,
PR, Brazil); viii. CMCP plus glycerin (Chemco Industria
e Comércio Ltda.) (Frank’s paste 2:1:1); ix. CMCP plus
polyethyleneglycol (Calen CMCP; S.S. White Artigos
Dentarios Ltda.).

The consistency of the pastes was similar to that
of toothpaste, with a viscosity of 3501 cp. at 0.1 rpm
(Brookfield Digital Reometer, model DV-III-IV, Sao
Paulo, SP, Brazil). The 2.0% chlorhexidine gluconate
gel was manufactured by Essencial Farma (Itapetininga,
SP, Brazil). Chlorhexidine gel consisted of chlorhexidine
gluconate and a gel base named natrosol (1%) which is
a hydroxyethylcellulose and a water soluble substance.
In addition to these groups the vehicles were also mea-
sured individually 3 times for the same time interval as
described below.

The pH of the pastes was measured after the fol-
lowing times had elapsed: 5 min; 1, 24,48 h; 7, 14 and
28 days after manipulation using a pH meter (DIGIMED
DM 21 V7c., Sdo Paulo, SP, Brazil). For the first 7 days,
the electrode was used for small portions (DME-CM1).
From the eighth day on, it was necessary to use the
surface electrode (DME-CV?7), since the majority of the
pastes, except for the pre-manufactured ones, became
solid. The electrode was washed with ultrapure deion-
ized water and wiped dry between readings. In order
to eliminate environmental variables, all samples were
stored in closed vials in a 37°C incubator until the time
of measurements.

Sample adherence and normality were tested
using the BioEstat program (CNpQ, 2000, Brasilia, DF,
Brazil). The testes performed were in order to compare
the pH values of each paste per period of time, using
the Kruskall-Wallis and Dunn' test (=0.05).

RESULTS

Table 1 shows the mean concentration of hy-
drogen ions (pHs) of several calcium hydroxide pastes
for different periods of time. The standard deviations
among replicates of the hydrogen ions were below 1%.
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Overall, the mean pHs of all tested calcium
hydroxide pastes decreased with the time. Analyzing
the periods from 5 min to 24 h, the calcium hydroxide
pastes prepared with sterile water (i), local anaesthetic
(i1), sterile water plus iodoform (iii), and CMCP plus
glycerin (vii) showed pH values above 12.

For the 48 h period, the calcium hydroxide com-
bined with CMCP plus glycerin (viii) maintained its pH
value close to 12, while the calcium hydroxide pastes
which local anesthetic (iii), polyethyleneglycol (Calen)
(iv), glycerin (v), CMCP (vii) and Calen CMCP (ix)
were used as vehicles showed pH values close to 11.
Interesting enough, the calcium hydroxide paste using
2% chlorhexidine gel as vehicle showed a pH value
below 10 (p<0.05).

For the period of 7 days, the average pH value of
all tested pastes ranged from 8.92 to 10.96. The highest
pH average value was 11.71, obtained by the combination
of CMCP plus glycerin (viii), the second highest value
was obtained by the paste prepared with sterile water
(I). Other pastes, such as local anesthetic (iii), polyeth-
yleneglycol (Calen) (iv), glycerin (v), and CMCP (vii)
also exhibited pHs close to 10, showing no statistical
differences from the pastes obtained by the mixture of
CMCP plus glycerin (viii) and sterile water (i).

Forthe 14 day-period, the average pH values of all
tested pastes ranged from 8.67 to 10.13, being the Calen
(iv) paste the only one that maintained its pH above 10.

For the 28 day-period, the average pH values

of all tested pastes ranged from 8.25 to 9.05 and Calen
CMCP showed the highest pH (9.68) for this period.

Table 2 shows the mean pH values of all sub-
stances used as vehicles for several periods of time. The
pH of'the local anesthetics, which was acidic (pH=5.64;
+0.197) for the first 5 min, tended to be neutral (6.5 pH)
after 28 days. The vehicles classifieds as oily [CMCP,
CMCP + glycerin and CMCP + polyethyleneglycol
(Calen)] showed the highest pH values for all periods
of time. Another important fact was that the CMCP
totally evaporated after 48 h, making its pH measure-
ment impossible.

DISCUSSION

The antimicrobial and biological properties of
calcium hydroxide pastes rely on its high concentration
ofhydrogen. In order to the calcium hydroxide pastes to
be effective, the hydroxyl ions must diffuse into dentin
and reach high levels to overcome the strong buffering
capacity of dentine and to be lethal to the bacteria (9).

The type of vehicle used to prepare calcium
hydroxide pastes promotes differences in the ion-
dissociation velocity. These substances may influence
the pH of the paste and thus influence both the velocity
of ion diffusion through the dentinal tubules, and the
dentin buffering capacity. Depending on the vehicle
used, the medicament has different viscosity, which is a
measurement of the inner friction of a fluid, in a manner

Table 1. Concentration of hydrogen ions (mean pH values) of several calcium hydroxide pastes over different periods of time.

Ca(OH), combined with S min lh 24 h 48 h 7 days 14 days 28 days
Sterile water (i) 13.05a 1294 a 12.18 ab 11.66 ab 10.96 ab 9.74 ab 9.05 ab
Sterile water plus iodoform (ii) 12.92 ab 12.74 a 12.07 ab 11.29 ab 9.73b 9.19b 8.73 ab
Local anesthetic (iii) 12.86 ab 12.88 a 12.10 ab 11.33 ab 10.72 ab 9.85 ab 8.83 ab
Polyethyleneglycol (Calen) (iv) 12.29 ab 11.97ab  11.47abc 1092 abc  10.32 ab 10.13 a 9.58 a
Glycerin (v) 12.72 ab 12.05ab  11.49abc  11.11 abc 10.31 ab 9.45 ab 8.88 ab
2% chlorhexidine gel (vi) 12.65 ab 12.44 ab 11.16 ¢ 9.01b 8.92b 8.67b 8.25b
CMCEP (vii) 12.50 ab 11.97 ab 11.67 ab 11.25 ab 9.82 ab 9.50 ab 9.49 ab
CMCP plus glycerin (viii) 12.80 ab 12.75 ab 12.68 a 1225a 11.71 a 9.62 ab 8.90 ab
CMCP plus polyethylencglycol 1230c  11.83b  1135bc  10.74ab  1023ab  9.63ab  9.68a

(Calen CMCP) (ix)

Different letters indicate statistically significant differences in columns (Kruskal-Wallis and Dunn test; p<0.05).
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that a solution flows easily when it has low viscosity.
Therefore, the type of vehicle used may either facilitate
or inhibit the ionic dispersion from the paste (4).

Overall, the concentration of hydrogen ions of
all calcium hydroxide pastes decreased with time, con-
tradicting the findings of Pacios et al. (12) and Yucel et
al. (13). The first authors (12) evaluated the influence of
different vehicles on the pH of calcium hydroxide pastes
at0, 1, 7, 14, and 21 days, and reported no significant
difference in pH for different time intervals. The former
authors (13) found significant differences in pH were
observed among the pastes tested. Their results showed
that the pH values of all experimental groups increased
at 7 days. These differences among the present study and
those mentioned are probably related to tested materials,
evaluation times, and study design.

lonic Dispersion of Pastes Prepared with Aqueous
Vehicles

Pastes prepared with sterile water. In the present
study, for the 5 min period, pastes prepared with sterile
water obtained a mean pH of 13.05. This value then
decreased 12.94 after 1 h. These values were higher than
those found by other authors, which varied from 12 to
12.6(1,3,10,14). This difference could be justified by the
methods used, since the pastes in the present study were
not placed in the root canal. It is known that the dentin
can interfere in the effectiveness of calcium hydroxide,
as demonstrated by Han et al. (9).

After 48 h, all calcium hydroxide pastes showed
mean pH values below 12, different from those values
found by Estrela et al. (15), in whose work, the mean
pH values stayed above 12 over the 60 days of experi-
ment. The decrease of the pH in the present study with
time may be due to the dehydrating process, since the
pastes did not remain in a humid medium.

Teixeira etal. (16) investigated in vitro the dentin
pH changes of the cervical, middle, and apical thirds of
the root canals after 7 and 28 days. The authors showed
that the pH values were higher in the cervical third than
the apical third. When the paste was applied with lentulo
spiral file, the apical pH was around 11.01 after 7 days,
and around 10.7 in the same site after 28 days. These
values were higher than the pH values obtained in the
present study. This may be explained by the fact that
Teixeira’s samples were rinsed with sterile water prior
the pH measurement.

In the present study a parallel experiment was
carried out when the same paste constituent vehicle was
added to those pastes that became hardened (i.e. sterile
water - group i and local anesthetic - group ii). The results
demonstrated a rise of the pH at similar levels found in
the first periods of the experiment (data not shown).
This fact may be explained by the release of the ions
by chemical dissociation in the presence of fluids (15).

In a clinical situation, one could speculate that
when the canals are wet, such as in the presence of exu-
dates, the environment may maintain the dissociation
constant by the presence of fluid in contact with the paste.

Table 2. Concentration of hydrogen ions (mean pH values) of different vehicles over different periods of time.

Vehicles 5 min lh 24 h 48 h 7 days 14 days 28 days
Sterile water 8.28 7.75 7.47 7.27 7.13 6.96 6.93
Sterile water plus iodoform 8.66 8.28 7.95 7.67 7.19 7.03 6.95
Local anesthetic 5.64 5.72 5.83 6.11 6.45 6.64 6.59
Polyethyleneglycol 8.22 8.01 7.88 7.71 7.64 7.57 7.27
Glycerin 8.27 8.11 7.99 7.70 7.58 7.44 7.26
Natrosol 8.76 8.49 7.96 7.19 6.80 6.52 6.37
CMCP 9.38 8.97 8.41 ** ** ** **
CMCP plus glycerin 9.90 9.83 9.67 9.29 8.94 8.19 7.90
CMCEP plus polyethyleneglycol 9.82 9.70 9.51 9.17 8.88 8.23 7.97

**Vehicle volatilized.
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Pastes Prepared with sterile water and iodoform.
Iodoform is universally added to calcium hydroxide
in order to enhance the paste’s radiopacity and conse-
quently its observation after filling the root canal with
the medication (7). The pH of this kind of paste was also
evaluated in the present study, showing no statistically
significant difference from the pastes with sterile water
up to 48 h and also in 28 days period.

Pastes Prepared with local anesthetics. The pH of
local anesthetics was measured after 5 min, 1, 24, 48 h,
7, 14, and 28 days. It was noticed that its pH is slightly
acid in the initial periods with a trend to neutral within
the time (Table 2). Even though local anesthetics are
acid, the pH of the calcium hydroxide pastes maintained
alkaline, probably due to the small amount of the vehicle
used. Moreover, the addition of calcium hydroxide to
obtain the ideal paste consistence saturates the solution
(13). In addition, the concentration of available hydrogen
ions may be not enough to make any appreciable dif-
ference in the pH of the calcium hydroxide pastes. This
may explain the reason for the high pH (approximately
12) achieved for the first 1 h period in the present study,
agreeing with the finding of Fuss et al. (17). However,
when different substance ratio is applied to obtain the
pastes, the concentration of hydrogen ions may vary, as
shown in one of the studies of Estrela et al. (15), who
found a pH around 7.85 by mixing calcium hydroxide
with local anesthetics.

lonic Dispersion of Pastes Prepared with Viscous
Vehicles

Pastes containing only polyethyleneglycol as a
vehicle. The proprietary brand used in this study (Calen)
has in its composition polyethyleneglycol as a vehicle.
For almost all the periods tested, this paste showed lower
mean values of hydrogen ions. This also happened with
the proprietary brand that combined polyethyleneglycol
with CMCP (Calen CMCP). A possible explanation of
these results is that those commercial products contain
other components in the paste’s formulation, such as
hydrogen colophony and zinc oxide and these substances
may interfere in the release of the ions (9).

Pastes prepared with glycerin. Although the
placement of pastes containing glycerin in the root ca-
nal is easier, it has been demonstrated that the calcium
hydroxide mixed with glycerin reduces the conductivity
of Ca(OH), solutions, suggesting that it does not dis-
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sociate completely. Consequently, this may decrease
the effectiveness of calcium hydroxide as a root canal
dressing. However, in this study, the mean pHs of the
calcium hydroxide pastes prepared with glycerin, for all
times tested, were not statistically different from those
pastes made with aqueous vehicles.

Pastes prepared with 2% chlorhexidine gel. The
aim of the association of calcium hydroxide and 2%
chlorhexidine gel is to add antimicrobial properties to
calcium hydroxide paste (10). In the present research,
such a combination showed pH means lower than the
pastes made with sterile water. However, it is important
to note that the chlorhexidine antimicrobial property does
not depend on the pH, but is related to the cationic mol-
ecule binding to negatively-charged bacterial cell walls,
thereby altering the osmotic equilibrium of the cell.

lonic Dispersion of Pastes Prepared with Oily Vehicles

Pastes containing CMCP in the formulation.
CMCP when used solely is volatile (Table 2). Chemi-
cally, it has been shown that its combination to calcium
hydroxide yields calcium p-chlorophenolate, a weak salt
solution. In a solution in water, the salt takes up the H*
ion and reconverts to p-chlorophenol, which gives off
the excess of OH- ion from the water, thus maintaining
the high pH (18).

According to Spangberg (19), this formulation
prolongs the antimicrobial action because of the pro-
gressive release of p-chlorophenol from the calcium p-
chlorophenolate compound. The antimicrobial property
of the pastes containing CMCP and its high pH were the
main reasons for treating non-vital teeth with wide-open
apexes (20). It has been previously tested in one of our
studies (11), where it was possible to verify that CMCP
has a high antimicrobial activity against facultative and
strictly anaerobic microorganisms, producing larger
zones of microbial growth inhibition.

Fuss etal. (17) reported that pastes prepared with
CMCP usually became hard, making their removal from
the root canal difficult. This fact was also observed in
the present study. Fourteen days after manipulation, the
majority of the pastes, except those with polyethyleneg-
lycol, with or without CMCP, became solid. Due to this
fact, the use of the surface electrode was required, which
was capable of measuring in water-scarce conditions.

Although the present study showed that the paste
containing CMCP and glycerin (viii) reached the high-
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est mean pH up to the 7th day, its clinical use should
be avoided, because CMCP is a known tissue irritant.
Moreover, in this study, the pH of the paste containing
CMCEP in its formulation did not exhibit statistically
significant differences, in most of the periods observed,
from the pastes that used sterile water as a vehicle.

Pastes Mixed with Different Vehicles and their Clini-
cal Implications.

Aqueous vehicles have rapid dissociation (4),
achieving high values of pH in the initial periods, as
observed in our results. Pastes prepared with sterile
water kept the pH higher throughout the experimental
period, agreeing with the findings of Yugel et al. (13)
and Spangberg (19), who state that the best vehicle for
calcium hydroxide is an aqueous solution, especially
sterile water.

An aqueous vehicle rapidly dissociates calcium
hydroxide into Ca™ and OH-, promoting a high degree
of solubility when in contact with tissue and fluids,
denaturating proinflammatory cytokines and neuropep-
tides. Therefore, aqueous vehicles seems to be the most
appropriated one to be used in the presence of continuous
exudation or just after dental reimplant, due to the need
for rapid ionic release and pH turnover to avoid replace-
ment resorption. However, due to its rapid dissociation,
it seems important to replace this medication in a short
period of time (e.g. 7 days).

Some viscous vehicles, such as glycerin, polyeth-
yleneglycol, propylene glycol and natrosol are also water
soluble, but dissociate more slowly, probably because of
their high molecular weight. The high molecular weight
of these vehicles minimizes the dispersion of calcium
hydroxide into the tissues and maintains the paste in the
desired area for longer intervals. This factor prolongs
the action of the paste, and Ca?>" and OH- ions will be
given off at a lower velocity. It is via this mechanism
that these pastes remain in direct contact with vital tis-
sues for extended time intervals (4).

Therefore, such pastes should be used preferably
when there is no more continuous exudation through the
apex, meaning that the inflammation is under control,
and also during the following periodical re-dressings
of re-implanted teeth, because the paste may remain
in the root canal for longer periods. A viscous vehicle-
containing paste may remain within the root canal for
the interval of 2 to 4 months and the alkaline proper-

ties of calcium hydroxide in such a paste will only be
exhausted after a long period (4). During this time, the
pH theoretically may be maintained in the area and a
slow ionic release will occur; however further studies to
evaluate if the concentration of hydrogen ions maintain
indesirable levels are needed. Furthermore, a permanent
restoration might be necessary in order to avoid coronal
microleakage.

Oily vehicles are non-water-soluble substances
that promote the lowest solubility and diffusion of the
paste within the tissues. Pastes containing this type of
vehicle may remain within the root canal for longer
than the pastes containing aqueous or viscous vehicles.
Oily vehicles contain little water and provide for little
hydrolysis.

Some examples of oily vehicles are olive oil,
silicone oil, camphor (the essential oil of camphorated
paramonochlorophenol), metacresylacetate and some
fatty acids such as oleic, linoleic and isostearic acids (4).
Without sufficient water available, camphorated para-
monochlorophenol forms calcium parachlorphenolate,
thus preventing further hydrolysis (19). For this reason,
pastes containing oily vehicles have restricted use and
are only employed when those clinical situation require
a very slow ionic dissociation. It is wise to observe that
although in the present study, pastes manipulated with
CMCP held higher pH averages during all the different
periods of time evaluated, such substance may be highly
irritant to the periapical tissues (19).

The high pH of calcium hydroxide has a de-
structive effect on bacteria cell membranes and protein
structure (15), and also a pH value between 8 and 10
induces tissues mineralization. However, the use of
calcium hydroxide pastes based solely on their initial
high pH might not be effective against all microorgan-
isms found in the root canal, as the pH can drop to 8 in
28 days if not moistened.

Finally, independently of the calcium hydroxide
formulation, it should ideally occupy all of the pulp
space to act effectively as an intracanal medicament
(5), especially in the apical areas where the main dis-
sociation is desired. In addition, the use of a permanent
restoration might be necessary in long-time dressings,
in order to avoid coronal microleakage (5).

On the basis of the results obtained and the ex-
perimental conditions used in this study, the concentra-
tion of hydrogen ions of all calcium hydroxide pastes
decreased with the time. Pastes prepared with aqueous
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vehicles, especially with sterile water maintained the
higher concentrations of hydrogen ions during the pe-
riods of time evaluated.
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RESUMO

O objetivo deste estudo in vitro foi mensurar a concentracao
de ions hidroxila (pH) de pastas de hidroxido de célcio ma-
nipuladas com diversos veiculos em 7 intervalos de tempo. As
pastas foram manipuladas com os seguintes veiculos: (i) agua
destilada estéril; (ii) idodoférmio + agua destilada estéril; (iii)
anestésico local (Lidocaina a 2% com 1:100.000 epinefrina);
(iv) polietilenoglicol (Calen); (v) glicerina; (vi) clorexidina gel
2%; (vii) paramonoclorofenol canforado (PMCC); (viii) PMCC
+ glicerina; e (ix) PMCC + polietilenoglicol (Calen PMCC). As
pastas foram manipuladas em consisténcia de pasta de dente
¢ os pH mensurados 5 min; 1, 24, 48 h; 7, 14 ¢ 28 dias apos
manipulagdo. Os resultados foram analisados estatisticamente
através do teste Kruskal-Wallis (p<0,05). Aos 5 min, 1 ¢ 2 h apds
manipulacdo o pH de todas as pastas ficou entre 13.05 ¢ 11.16.
Aos 48 h ¢ 7 dias apds a manipulag@o, o pH de todas as pastas
testadas variou de 11.66 a 8.92. Aos 14 ¢ 28 dias, quase todas as
pastas mostraram pH menor que 10. Concluiu-se que o pH de
todas as pastas hidroxido de calcio decresceram de acordo com
o tempo. Pastas feitas com veiculos aquosos (especialmente com
agua destilada), seguida de veiculos oleosos (especialmente com
CMCP + glicerina) mantiveram as maiores médias de pH durante
os periodos testados.
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