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The solvent effect of 4 concentrations of sodium hypochlorite (0.5, 1.0, 2.5, and 5.0%) on bovine pulp tissue and thesidual of
chlorine, pH and surface tension before and after dissolution were studited. A fragment of bovine pulp was submersed in sodium
hypochlorite that circulated in an apparatus with a peristaltic pump and Luer Lok syringe. The higher the concentration of sodi
hypochlorite the faster the dissolution of the pulp tissue. All concentrations of sodium hypochlorite reduced the pH dadethe su
tension and the higher concentrations of the solution had the least consumption of chlorine during tissue dissolutienstlidys thi
indicated that residual chlorine was directly proportional to concentration in the process of pulp tissue dissolutiotharel izt
residual chlorine at all concentrations used.
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INTRODUCTION MATERIAL AND METHODS

Sodium hypochlorite has proven to be an excel- Four concentrations of sodium hypochlorite (0.5,
lent solution for the chemical-biomechanical preparationl.0, 2.5, and 5.0%) were prepared from a 10% solution
of root canals. One of its most important characteristicsand stored in amber glass flasks @@ €or three days.
the capability of tissue dissolution (1-5), has beenThe solutions were removed from the refrigerator to
studied by numerous researchers (2-12). However, themeach room temperature before use.
is little reported in scientific literature on the mecha- Central incisors were removed from bovine man-
nism of action of sodium hypochlorite on organic dibles and stored in cool saline for 2 h. The crowns were
material and the physico-chemical properties of thisfractured, and the pulp was removed manually from the
solution after dissolution of organic tissue as well as theoot canal surface with a #10 K file (Maillefer,
effect of pH on tissue dissolution. Ballaigues, Switzerland), wrapped in plastic and frozen

The objective of this investigation was to study, for 2 days. The pulp was subsequently thawed at room
in vitro, the effect of four concentrations of sodium temperature and a 10-mm long fragment of the central
hypochlorite on the rate of bovine pulp tissue dissoluportion was removed by transverse cuts with a scalpel.
tion at environmental temperature and evaluate th&ach fragmentwas weighed on a precision scale (MLW,
level of residual chlorine, pH and surface tension afteBonn, Germany).
dissolution. For the evaluation of dissolution, a urethane
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hose was connected to the needle end of a Luer Lo&t 1% among all multiple comparisons (Kruskal-Wallis)
glass syringe (B-D Yale, Sdo Paulo, SP, Brazil) and tand the regression/correlation test showed a directly
the entrance of a peristaltic pump. The exit of the pumpproportional relation between solution concentration
was connected to another segment of urethane hose thaatd speed of dissolution.
was placed at the other end of the syringe. A nylon net For the evaluation of residual chlorine, the con-
with the pulp fragment was place inside the syringe anaentration of chlorine before dissolution was compared
15 ml of sodium hypochlorite circulated at a constantto that after dissolution by the equation Clr = (Cla x
flow of 64 ml/min. The time required for the dissolution 100)/Clb, where Clr is the residual chlorine, Cla is the
of the pulp fragment was confirmed by 16X magnifica- chlorine concentration after pulp tissue dissolution and
tion and recorded. Clb is the chlorine concentration before dissolution.
Evaluation of the residual chlorine was done by There was a statistically significant difference at 1% for
titration. pH was evaluated with a Digimed meter andall multiple comparisons. The regression/correlation
surface tension was analyzed with a tensiometer (Fisheéest showed a directly proportional relation between
Scientific, Pittsburgh, PA, USA) before and after eachsodium hypochlorite concentration and residual chlo-
test of pulp tissue dissolution which was repeated 5ine.
times for each solution at 65 + 5% humidity and 22 + The regression/correlation test showed an in-
2°C. versely proportional relation between sodium
The Kruskal-Wallis test and the regression/cor-hypochlorite concentration and the reduction in pH and
relation test were used for statistical analysis witha directly proportional relation between the concentra-

p<0.01 for the hypothesis of equalitygjH tion and the reduction of surface tension.
RESULTS DISCUSSION
Table 1 shows the means of the dissolution of Sodium hypochlorite is found in aqueous solu-

bovine pulp tissue, the level of residual chlorine, the pHtion dissociated into sodium hydroxide and hypochloric
and the surface tension before and after dissolutioracid and is represented by the following chemical reac-
The speed of pulp dissolution was obtained with thetion: NaOCI+HO < NaOH+HOCI. When sodium
equation v = m/t, where v is the velocity of dissolution hypochlorite comes in contact with organic material,
measured in mg/s, m is the fragment mass in mg, andseveral chemical reactions take place, i.e. fatty acids
is the time of total dissolution of the pulp fragment in react with sodium hydroxide creating soap and glycerol
seconds. There was a statistically significant differencésaponification reaction), amino acids react with so-
dium hydroxide creating salt and water (neutralization

_ _ ) _ _reaction) and also react with hypochlorous acid creat-
Table 1. Results 0ftest§ ofdlssolutlon velocity, r'e5|dual chlor'lne,ing chloramine and water. These reactions occur
pH and surface tension with 4 concentrations of sodium . .. . .
hypochlorite. simultaneously and synergistically leading to liquefac-
tion of organic tissue.
Physico-chemical properties Concentration In agreement with other researchers, the present
experiment showed that the greater the concentration of
05% 1.0% 25% 5.0% sodium hypochlorite, the more rapid was the organic
tissue dissolution (4,6-10).

All solutions were strongly alkaline and after

Velocity of dissolution (mg:§ 0.02 0.03 0.06 0.11

Residual chiorine (%) 64.89 76.75 86.74 86.92 pulp dissolution, the pH decreased. This is due to the

pH interaction of NaOH with organic material by the reac-
Before 120 122 12.6 13.0 tions of saponification and neutralization. It was also
After 9.6 105 124 129 noted that with a greater initial concentration, there was

Surface tension (dynes.cin less of a reduction of pH in the resulting solution, which
Before 734 746 76.0 773 s due to more hydroxyl ions in solutions of greater
After 635 605 48.6 392  gncentration.
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With a higher initial concentration there was a use less concentrated solutions and in cases with more
greater reduction of surface tension of the final solu+apid instrumentation techniques (rotary), more con-
tion. This probably occurred due to the larger quantitycentrated solutions may be chosen provided there is no
of sodium hydroxide that reacted with fatty acids pro-extrusion at the periapex.
ducing soap, which reduces surface tension.

The consumption of active chlorine was greaterRESUMO
at lower concentrations of sodium hypochlorite. This
indicates that there is a greater interaction of HOCI withSpan6 JCE, Barbin EL, Santos TC, Guimarées LF, Pécora JD.
organic material producing chloramines which is in#¢do solvente da solucdo de hipoclorito de sodio sobre o tecido

ith th f . Its th h Ipar bovino e as propriedades fisico-quimica do liquido
agreement with the surface tension results that Showegs,tante. Braz Dent J 2001;12(3):154-157.
a greater interaction of sodium hydroxide with organic
material at higher concentrations. Estudou-sein vitro, a acdo solvente de quatro concentragdes da

In an attempt to elucidate the mechanism ofsolugéo de hipoclorito de s6dio (0,5, 1,0, 2,5 e 5,0%) sobre o
action of the sodium hypochlorite solutions on organicteCido pulpar bovino, o teor de cloro residual, pH e a tenséo

ial . ied . h superficial antes e apos a dissolugdo. Um fragmento do tecido
material, two experiments were Ca_me C_JUt using t E‘pulpar bovino era submerso na solucéo de hipoclorito de sédio
same method as used for the dissolution test. Thgue circulavaem um aparato composto de uma bomba peristaltica
velocity of tissue dissolution of 4 hypochlorite solu- € umaseringa Luer Lok e anotava-se o tempo ate a total dissolugéo
tions: 0.5% sodium hypochlorite with a pH of 11.6 and deste fragmento. De acordo com a metodologia empregada e com

. . . . os resultados obtidos concluiu-se que: quanto maior a
with a pH of 9, and 0.36% sodium hypochlorite with aconcentra(;z?lo da solucdo de hipoclorito de sddio maior a

pH of 11.6 and with a pH of 7.0. The reduction of pH velocidade de dissoluc&o do tecido pulpar, todas as solucdes de
was accomplished with the addition of boric acid. Thehipoclorito de sédio apresentaram redugéo do pH e da tenséo
velocity of dissolution by 0.5% sodium hypochlorite superficial apos os testes de dissolucéo e as solu¢des de maior

with a pH of 9 was 0.007 mg/s, of 0.5% sodium hy-
pochlorite with a pH of 11.6 was 0.014 mg/s, of 0.36%

concentragdo apresentaram menor consumo de cloro para a
realizagdo da dissolugéo tecidual.

sodium hypochlorite with a pH of 7.0 was 0.003 mg/s,Unitermos: hipoclorito de sédio, polpa bovina, agéo solvente.

and of 0.36% sodium hypochlorite with a pH of 11.6
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