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ABSTRACT

The aim of the study was to evaluate the quantity of 5% Sodium
thiosulfate required to neutralize 0.5%, 1%, 2%, 3% and 5%
Sodium hypochlorite.Different concentrations of the sodium
hypochlorite (0.05%, 1%, 2.5%, 3% and 5%) were taken in
different test tubes to which 5% of sodium thiosulphate, 0.1ml
concentrated hydrochloride were added and 0.5ml crystal violet
was added as an indicator. The volume of sodium thiosulphate
was noted at which the crystal violet colour persisted. The
volume of sodium thiosulphate was increased, if the crystal
violet colour disappeared and this was done in fresh test tube
repeating the same procedure. Though persistence of the colour
itself indicated there was no excess of NaOCl left in the test
tubes, all these solutions were decanted into the cuvette and cross
checked by the spectrophotometric analysis respectively, by
setting distilled water reference.1ml, 1.4ml, 2.4ml, and 3.5ml of
5% sodium thiosulfate when added to Iml of 0.5%, 1%, 2%, 3%
and 5% Sodium Hypochlorite respectively, the colour of the
crystal violet persisted indicating there was no excess of
hypochlorite left to decolourize it. The quantity of 5% Sodium
Thiosulfate required to neutralize Sodium Hypochlorite of 2%,
3% and 5%is 1.4ml, 2.4ml and 3.5ml respectively.

INTRODUCTION

ne of the primary goals of endodontic therapy is to

eliminate microorganisms from the root canal system.

Microorganisms and their end products are
considered the major cause of pulpal and periapical pathosis.[1]
Hence elimination of microorganisms in infected root canals can
directly influence the success of endodontic treatment.
Achievement of this objective requires the introduction of an
antimicrobial endodontic irrigant during root canal therapy.
Several solutions have been suggested as root canal irrigants.
Sodium hypochlorite (NaOCI) is one of the most commonly and
widely used root canal irrigant in a concentration range from
0.5%-5.25%. It is an irrigant of choice due to its efficacy against
pathogenic organisms [2] and pulp digestion.[3]

Complete elimination of microorganisms cannot be achieved
consistently with current treatment methods.[4,5] Therefore, an
additional goal of treatment is to seal the root canal system from
the outside environment with an obturating material and entomb
any residual microorganisms. A sealer along with gutta-percha is
used to achieve a fluid impervious seal. The sealer serves as a
lubricant, as a filling material to fill any voids and gaps between
the main root filling material and root dentin. Advances in the

adhesive resin technology have shown the utility of resin cements
as sealer,[6] intracoronal secondary seals after root canal therapy
[7] and for endodontic post cementation.[8] Studies have shown
that NaOClI irrigation leads to decrease bond strength between
dentin and resin cement and may require a reversal agent.[9]
Morris et. al. showed that application of 10% ascorbic acid or
10% sodium ascorbate reversed the effect of sodium hypochlorite
and restored bond strength to normal levels.[10] Other studies [9,
11]have used sodium thiosulfate and proanthocyanidin agent [12]
as neutralizing agent for NaOCl.

As sodium hypochlorite is likely to remain the primary irrigant
of choice in endodontics for the near future, and adhesive resin
materials are used routinely in endodontics, the interaction
between them will have to be addressed.

Various studies have used different quantity of sodium
thiosulfate to neutralize NaOCI. None of these studies have
clearly mentioned the quantity of sodium thiosulfate required to
neutralize different concentration of NaOCIl. Hence, the purpose
of'this study was to evaluate the quantity of 5% sodium thiosulfate
required to neutralize 0.5%, 1%, 2%, 3% and 5% sodium
hypochlorite.
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MATERIALSAND METHOD
Reagents and Solutions

All reagents used were of analytical reagent grade and
distilled water was used throughout the study. Sodium thiosulfate
crystals, hydrochloric acid (2M) and crystal violet (CV) (0.05%
v/v) were also used.

METHODOLOGY

Aliquots of sample solution containing different
concentration (0.5%. 1%, 2%, 3%, 5% v/v) of sodium
hypochlorite were transferred into a series of test tubes. Iml of 5%
(w/v) sodium thiosulphate, 0.1ml of concentrated hydrochloric
acid and 0.5ml (2% v/v) of crystal violet were added to it. The
mixture was gently shaken and observed for the persistence and
disappearance of the crystal violet color. Persistence of color
indicated no excess of NaOCl left in the test tube and
disappearance of color indicated excess of NaOCl left in the test
tube which is not neutralized.

The sample test tube in which the color of CV disappeared,
were tested again with the increased volume of sodium thiosulfate
and the value was reported at which the crystal violet color
persisted. Though persistence of the color itself indicated there
was no excess of NaOCl left in the test tubes, all these solutions
were subjected to spectrophotometeric analysis. All solutions
were decanted into the cuvette and cross checked by the
spectrophotometric analysis (Systronic Spectrophotometer-106,
Ahmadabad, India), by setting distilled water as reference.

RESULTS

In test tubes with 0.5% and 1% (v/v) of 1 ml NaOCI, color of
the crystal violet persisted indicating complete neutralization of
NaOCl, whereas, in test tubes with 2%, 3% and 5% (v/v) of 1 ml
NaOCl, color of the crystal violet disappeared, indicating
insufficient neutralization of NaOCI. The test was repeated with
the increased volume of sodium thiosulfate. At 1.4ml, 2.4 ml and
3.5ml of sodium thiosulfate, the color of crystal violet persisted
for 2%, 3% and 5% (v/v) NaOCl respectively. In addition it was
observed that some amount of yellow precipitate was formed in
all the samples. The formation of precipitate was directly
proportional to the concentration of NaOCI.

Table 1 shows the sphectrophotometric readings recorded in
% Transmittance and amount of sodium thiosulfate required to
neutralize NaOCI. The % transmittance of the resulting solution
was measured at 590 nm against distilled water. As the sodium
hypochlorite concentration increased the % transmittance
decreased because of the presence of precipitates.

DISCUSSION

It is well established that chemomechanical preparation using
files and antibacterial irrigants reduces the bacterial load.[13,14]
Irrigants can augment mechanical debridement by flushing out
debris, dissolving tissue and disinfecting the root canal system.
Sodium hypochlorite solution has been used as an endodontic
irrigant for well over 4 decades. It is a potent irrigant with broad-
spectrum antimicrobial activity and has potential to dissolve the
necrotic pulp tissue and organic debris. It causes alteration in
cellular metabolism of microorganisms and causes destruction of
phospholipids, degradation of lipids and fatty acids. Its oxidative
actions cause deactivation of bacterial enzymes.[15] Itis anideal
endodontic irrigant in many ways, but causes problem when used
with adhesive resins. Recent studies have shown that residual
NaOCI may interfere with polymerization of bonding resin due to
oxygen generation. Oxygen is one of the many substances that
inhibit the polymerization of resins.[16] Moreover, NaOCl is an
efficient organic solvent that causes dentine degeneration because
of the dissolution of dentinal collagen by the breakdown of bonds
between carbon atoms and disorganization of the proteic primary
structure.[17] The reduction in bond strength seen between
adhesive systems and dentin walls may be because of the removal
of collagen fibrils from the dentin surface, impeding the
formation of a consistent hybrid layer.[18]

One possible solution to this problem is the application of a
reducing agent to dentin after sodium hypochlorite irrigation.
Reducing agents such as ascorbic acid or sodium ascorbate,[10,
19, 20, 21] sodium thiosulfate [22] and proanthocyanidin agent
[13] are reported to reverse the negative affects of sodium
hypochlorite by oxidation-reduction reaction.[23] The anti-
oxidant ability of these agents can help to neutralize and reverse
the oxidizing effects of NaOCl.[24] Several studies have used
different quantity of sodium thiosulfate to neutralize NaOCI, but
none of the studies have reported the quantities of sodium
thiosulfate required to neutralize various concentrations of
NaOCl. Hence, the purpose of this laboratory study was to
evaluate the quantity of sodium thiosulfate required to neutralize
different concentration of NaOCl.

Results in this present study showed that 1ml of 5% sodium
thiosulfate can neutralize only 0.5% and 1% of NaOCI. The
quantity of sodium thiosulfate required to neutralize 2%, 3% and
5% of NaOCl was 1.4ml, 2.4ml and 3.5ml respectively. Following
chemical reaction takes place between NaOCl and sodium
thiosulfate:

NaOCl+Na,S,0, + HCL - Na,80, + NaCl + SO, + Cl,, + H,0

This neutralization reaction resulted in the formation of

Table 1. Spectrophotometric analysis readings and quantity of sodium thiosulfate requirement for NaOCl neutralization.

Concentration of NaOCl % Transmittance Sodium Thiosulfate (ml)
0.5% 5.6 1.0
1% 54 1.0
2% 52 1.4
3% 5.1 2.4
5% 4.8 3.0
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soluble yellow precipitates of sodium sulfate and sodium
chloride. Precipitates were formed in all the samples but the
amount of precipitate increased with increase in concentration of
NaOCl.

Several methods have been reported for the determination of
hypochlorite. These include colorimetric, chemiluminescent,
potentiometric, amperometric, titrimetric, spectrophotometric,
Iodometric, polarographic and radiolytically-induced redox
methods.[25] In the present study spectrophotometric analysis
was done. The method was based on the reaction of hypochlorite
with sodium thiosulfate in acidic medium to liberate chlorine.
Bleaching of the crystal violet by the liberated chlorine was the
basis of the determination and was measured at 590 nm. The %
transmittance was observed to be less in 5% NaOCl because of the
presence of precipitates. The decrease in % transmittance is
inversely proportional to the hypochlorite concentration.

Further studies are required using tooth model to see the effect
of dentin on neutralization reaction, minimal time necessary for
the sodium thiosulfate treatment of NaOCl treated canal, effect of
precipitates on bonding and method of removal of these
precipitate from the dentin. The clinical implication of the study is
that, with the use of an anti-oxidant such as sodium thiosulfate,
clinician can use resin-based sealer after NaOCl treated dentin.

CONCLUSION

Based on the results obtained and considering the limitations
of this study, it can be concluded that with the increase in the
concentration of NaOCl, the quantity of sodium thiosulfate also
has to be increased in order to completely neutralize NaOCI.
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