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ABSTRACT 

 

Introduction: sodium hypochlorite is considered the most widely used irrigant solution 

worldwide, its characteristics and low cost make it to be considered the "Gold standard" as a 

complement for endodontic instrumentation.  

Objective: io determine the knowledge of dental students in their seventh to tenth semesters 

regarding the handling and storage of sodium hypochlorite prior to the beginning of their pre-

professional internships.  

Methods: an observational, descriptive, cross-sectional, descriptive study was carried out in the 

academic period May - September 2022, in students from eighth to tenth semester of the 

dentistry career of the Regional Autonomous University of the Andes "UNIANDES" on their 

knowledge about the storage of sodium hypochlorite, as well as the concentrations of preference 

and the cases in which each one of them would be used. An opinion poll was used to find out 

the most frequent storage conditions, with five closed and multiple choice questions, the 

variables used and the results obtained were described statistically by means of percentages. 

Results: 36,8 % of the students do not store sodium hypochlorite correctly; they use containers 

that do not protect the irrigant from ambient light. 97,4 % of the respondents have the 

knowledge about the environmental condition of storage and temperature. There is a 

discrepancy regarding the concentration that should be used for the instrumentation of pulps 

with a diagnosis of necrosis, since 50,4 % use higher concentrations (5,25 %) while 42,7 % use 

2,5 % irrigant. 

Conclusions: the research should be complemented with experimental studies in which it can 

be demonstrated that storage conditions can impair the composition and stability of sodium 

hypochlorite. 

 

Keywords: Sodium Hypochlorite; Storage; Concentration; Temperature. 

 

 

ORIGINAL ARTICLE 

 

http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/
mailto:oa.carolinejpc94@uniandes.edu.ec
https://orcid.org/0000-0002-7855-7533
https://orcid.org/0000-0002-7103-5804
https://orcid.org/0000-0002-7103-5804


Padilla-Calderón CJ, et al. 

 
 

                                      

                                                  ISSN: 1561-3194   RNPS: 1877 

  Rev Ciencias Médicas. 2023; 27(S1): e6006 

 

 

 

  

www.revcmpinar.sld.cu  

P
á
g
in

a
 2

  
  
  

  
  
  

  
  

  
  
  

  
  
  

  
  
  

  
  

  
  
  

  
  

  
  
  

  
  
  
  

  
  
  

  
  

  
  

O
R
IG

IN
A
L
 A

R
T
IC

L
E

 

CC-BY-NC- 4.0 

 

 

RESUMEN 

 

Introducción: El hipoclorito de sodio es considerado como la solución irrigante de mayor uso a 

nivel mundial, sus características y bajo costo hacen que sea considerado el “Gold estándar” 

como complemento para la instrumentación endodóntica.  

Objetivo: determinar el conocimiento de los estudiantes de odontología de séptimo a décimo 

semestre en cuanto al manejo y almacenamiento del hipoclorito de sodio previo al inicio de sus 

prácticas preprofesionales.  

Métodos: se realizó un estudio observacional, descriptivo de corte transversal en el período 

académico mayo – septiembre 2022, en estudiantes de octavo a décimo semestre de la carrera 

de odontología de la Universidad Regional Autónoma de los Andes “UNIANDES”  sobre su 

conocimiento acerca del almacenamiento del hipoclorito de sodio, así como las concentraciones 

de preferencia y los casos en los cuales se utilizaría cada una de ellas. Se utilizó un sondeo de 

opinión para conocer las condiciones más frecuentes de almacenamiento, con siete preguntas 

cerradas y de opción múltiple, las variables utilizadas y los resultados obtenidos fueron descritos 

estadísticamente mediante porcientos. 

Resultados: el 36,8 % de los estudiantes no almacena de forma correcta el hipoclorito de sodio, 

utilizan envases que no protegen al irrigante de la luz ambiente. El 97,4 % de los encuestados 

tienen el conocimiento acerca de la condición ambiental de almacenaje y temperatura. Existe 

discrepancia en cuanto a la concentración que se debe utilizar para la instrumentación de pulpas 

con diagnóstico de necrosis ya que el 50,4 % utilizan concentraciones más altas (5,25 %) 

mientras que el 42,7 % utiliza el irrigante al 2,5 %. 

Conclusiones: se debe complementar la investigación con estudios experimentales en donde 

se pueda demostrar que las condiciones de almacenamiento pueden perjudicar la composición 

y estabilidad del hipoclorito de sodio. 

 

Palabras clave: Hipoclorito de Sodio; Almacenamiento; Concentración, Temperatura. 

 

 

 

INTRODUCTION 

 

Sodium hypochlorite (NaOCl) is an irrigant widely used in endodontic therapy as it is a solvent 

of organic and inorganic tissue aided by instrumentation, in addition to its bactericidal effect 

against a wide range of microorganisms found in the microbiota of root canals (bacteria, fungi, 

viral forms).(1)  

 

NaOCl is a chemical solution with high alkalinity (pH 11-12.5); it is a protein oxidizing agent and 

highly hemolytic when in contact with red blood cells, even in its lowest concentrations (1:1 

000), it is irritating and can cause ulcerations in skin, mucous membranes and cornea, which 

makes it a potential generator of cystic necrosis due to its ability to dissolve organic tissue.(2) 

 

As an irrigant agent, NaOCl continues to be the first choice; its concentration varies from 0,5 % 

to 6 %, being 5,25 % the most used concentration due to its great potential and rapidity in 

dissolving organic tissue, but at the same time, greater cytotoxicity. Some clinicians do not 

recommend this concentration because of its irritant effect on periapical tissues; however, using 

it at 0,5 % is not enough to act on some microorganisms such as Staphylococcus aureus or 

Enterococcus faecalis.(3) 
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Sodium hypochlorite has been defined by the American Association of Endodontics as a clear, 

pale, yellowish-green, extremely alkaline liquid with a strong chlorine odor, which has a 

dissolving action on necrotic tissue and organic debris, besides being a potent antimicrobial 

agent.(4) 

 

During 1915 in World War I, Dakin introduced sodium hypochlorite solution in a concentration 

of 0,45 % to 0,50 % for disinfection of open and infected wounds.(5) In 1917 Barret spread the 

use of Dakin's solution in dentistry, especially for irrigation of root canals and reported the 

efficiency of the solution as an antiseptic.(6) 

 

Years later, Coolidge used sodium hypochlorite to improve the process of cleaning and 

disinfection of root canals.(7) One of the pioneers in the use of 5,0 % sodium hypochlorite as a 

solvent of organic matter and potent germicide was Dr. Blass. Blass; his experiences were 

published in the Fifth Edition of the National Formulary; Walker in 1936    refers to the use of 

5,0 % sodium hypochlorite in the preparation of root canals of teeth with necrotic pulps.(8) 

 

Although sodium hypochlorite is widely used in endodontics, there is still no consensus on the 

ideal concentration. Frequent and copious irrigation with a 2,5 % sodium hypochlorite solution 

can maintain a sufficient reserve of chlorine to eliminate a significant number of bacterial cells, 

compensating for the irritating effect caused by the use of high concentrations.(9) 

 

Therefore, we established as the objective of the present investigation to determine the 

knowledge of dental students from seventh to tenth semester regarding the handling and storage 

of sodium hypochlorite prior to the beginning of their preprofessional practices.  

 

 

METHODS 

 

An observational, descriptive, cross-sectional, cross-sectional study was carried out in the 

academic period May - September 2022, in students from eighth to tenth semester of the dental 

career of the Regional Autonomous University of the Andes "UNIANDES" on their knowledge 

about the storage of sodium hypochlorite, as well as the concentrations of preference and the 

cases in which each one of them would be used.  

 

An opinion survey was used to find out the most frequent storage conditions, with five closed 

and multiple choice questions, the variables used and the results obtained were described 

statistically by means of percentages. 

 

The research approach of this article is mixed: qualitative-quantitative, the qualitative aspect is 

included specifically because it determines the level of knowledge about the handling and storage 

of sodium hypochlorite of students from eighth to tenth semester of the dentistry career of the 

Uniandes University.  

 

According to its purpose, it is an applied research because through the study, concepts and 

recommendations for the storage of sodium hypochlorite are established and strengthened. 

 

The descriptive scope of the research was carried out by means of a survey, using Google Forms, 

software in charge of the administration of surveys and analysis of results. The questionnaire 

was designed by gathering all the variables that affect the pH of sodium hypochlorite, to be 

extrapolated to seven closed polytomous questions that describe the storage conditions of 

sodium hypochlorite.  
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The sample was taken at convenience, based mainly on criteria of knowledge in the endodontics 

course and use of sodium hypochlorite in preprofessional practices. All eighth, ninth and tenth 

semester students of the Dentistry course of the Regional Autonomous University of the Andes 

were included. The link to the survey was sent digitally through their course representatives.   

 

This article analyzes the criteria of the eighth to tenth semester students of the dentistry career 

of the Regional Autonomous University of the Andes "UNIANDES", in the academic period May - 

September 2022, on their knowledge about the Gold-standard storage of endodontic irrigation, 

as well as the concentrations of preference and the cases in which each one of them would be 

used. 

 

RESULTS 

 

From the data collection of the Google Forms software, 117 responses were obtained from eighth 

to tenth semester dental students.  
 

Forty-one percent of the respondents store sodium hypochlorite in an opaque plastic container, 

while 26,5 % of the students use translucent plastic containers, impairing the stability of the 

available chlorine molecule; followed by 16,2 % in amber glass containers and 10,3 % in 

translucent glass containers (Fig. 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Most commonly used containers for storing sodium hypochlorite 

 

50,4 % of the responses received consider that sodium hypochlorite needs to be handled in an 

environment with little natural light while 47 % affirm that a dark place is ideal for storage, only 

2,6 % keep sodium hypochlorite in refrigeration, where light and heat are avoided at the same 

time, reducing the degree of evaporation, as long as the freezing point is not reached (Fig. 2).  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 Storage conditions of sodium hypochlorite 
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Forty-one percent of the respondents dilute the solution with the use of saline solution; 27,4 % 

with distilled water and 24,8 % with potable water. All options are scientifically accepted. A 

minority of 6,8 % dilute with chlorhexidine, which is not considered a viable option due to the 

formation of precipitate. (Fig. 3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 Substances used for dissolution of sodium hypochlorite. 

 

86.3% consider that room temperature sodium hypochlorite is ideal for use in the irrigation 

protocol as specified in question 4, 6,8 % preheat the sodium hypochlorite, 5,1 % keep under 

refrigeration before irrigating the ducts. (Fig. 4). 

 

Fig. 4 Procedures prior to the use of sodium hypochlorite in root canal irrigation. 

 

There are different criteria of the students regarding the change and renewal of solution, where 

after 15 days 29,1 % of respondents do it; while 28,2 % do it weekly, 20,5 % twice a week. The 

22,2 % change the sodium hypochlorite solution once a month or leave it for longer, which if 

not kept in a suitable environment (fresh and with little light) would reduce the available chlorine 

below acceptable levels. (Fig. 5) 
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Fig. 5 Frequency of sodium hypochlorite dilution change. 

 

One of the fundamental pillars of irrigation and instrumentation is the previous diagnosis, where 

73,5 % use sodium hypochlorite at 2,5 % to perform biopulpectomies, 12 % at a concentration 

of 5,25 %; 9,4 % consider that 1% is an adequate condition for the aforementioned therapeutics 

(Fig. 6).  

 
Fig. 6 Sodium hypochlorite concentration for biopulpectomies. 

 

In necropulpectomies 50,4 % use sodium hypochlorite at 5,25 % followed by 42,7 % at 2,5 % 

while 5,1 % use sodium hypochlorite at 1%. (Fig. 7) 

 
 

Fig. 7 Sodium hypochlorite concentration for necropulpectomy. 
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DISCUSSION  
 
The 26,5 % of the students use translucent plastic containers as well as 10,3 % in glass 

containers with the same characteristics for the storage of sodium hypochlorite, where the 

available chlorine molecule is affected because it is photosensitive;(8) one of the classic studies 

in the endodontic literature mentions that factors such as the storage container, temperature, 

and time impair the stability of the solution, in the mentioned study a 12-month follow-up of the 

different concentrations was carried out, showing a decrease in the properties after the 

established time, it should be emphasized that in the study the constant variable was the 

protection to photosensitivity, using plastic and glass containers that do not allow the passage 

of light, therefore emphasis should be placed on the correct handling of the storage conditions 

of the students.(9) 

 

97,4 % of the respondents affirm that ambient light can be harmful for sodium hypochlorite 

since they consider that dark places or places with little light are ideal to keep it, this result has 

discrepancy with what was obtained in the characteristics of the container, since it is 

demonstrated that there is concern on the part of the respondents at the moment of storing the 

irrigant but not in what type of container should be used. 

 

2.6% keeps sodium hypochlorite refrigerated, where light and heat are avoided, and the 

available chlorine molecule is kept stable, in the study by Nandakumar et al,(10) it was shown 

that the use of cryotherapy with the irrigant refrigerated at four degrees controls post-

endodontic pain in daily clinical practice, which benefits the treatment. 

 

The temperature at which the irrigant is stored also plays an important role in the stability of 

the available chlorine molecule, concentration and pH. In the study it was shown that after 200 

days of storage, the 5 % sodium hypochlorite solution showed greater decomposition in terms 

of its composition when stored at a room temperature of 24 degrees compared to the solution 

stored at four degrees.(9) 

 

In the present study it was reported that 73,5 % of  the students use sodium hypochlorite at 

(2,5 %), 12 % at (5,25 %); 9. In the study of Verma et al,(11) it is established that there is no 

statistically significant difference between using any of the concentrations for the recovery of 

periapical tissue post-treatment, the effectiveness of dissolution of tissue and organic matter 

depends on several factors, but mainly on the concentration, temperature, flow, ultrasonic 

activation.(12)  

 

Sodium hypochlorite with low concentrations can be more effective if the variables mentioned 

above are added. Stojicic et al,(13) in their study, compared the effectiveness of different 

concentrations of sodium hypochlorite (1 %,2 %,4 %,5,8 %) to dissolve pulp tissue, in their 

methodology they included the determination of mass lost after immersing the samples in the 

different concentrations, it was demonstrated that with the addition of ultrasonic activation the 

effectiveness of dissolution of the lower concentrations is enhanced, becoming comparable with 

the higher ones.  

 

Root resorption is common in cases of pulp necrosis together with resorption of the apical bone, 

in these cases the apical constriction is lost, so it is very likely that the apical foramina are 

permeable, for this reason, there should be an exhaustive irrigation protocol, but controlled to 

avoid a possible accident with sodium hypochlorite.(14,15) There is much discrepancy in the 

literature about the ideal concentration for endodontic irrigation, the respondents use higher 

concentrations (5,25 %) in necropulpectomies in 50,4 % while 42,7 % at 2,5 %, the choice of 

concentration is multifactorial and depends entirely on the clinician.  
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There are studies in which it is determined that the flow of the irrigant through the needle is also 

very important, the flow pattern of the open needles is greater than those with a closed design, 

which results in a greater replacement of the irrigant solution, but it is possible that there is 

greater apical pressure and therefore an extrusion of irrigant towards the periradicular 

tissues.(16) 

 

One of the variables reported in the studies is the Ph of the irrigant, which can be enhanced to 

obtain a better dissolution of organic tissue,(17,18) the present investigation raises the question of 

whether the storage conditions can alter this variable. 

 

 

CONCLUSIONS 

 

The concentrations of sodium hypochlorite used in practice for root canal irrigation are not the 

most effective according to the results of this research. The concentrations of hypochlorite in 

commonly used commercial products are not the concentrations commended in the literature 

5,25 w/v and 2,5 % w/v; this may cause tissue damage when hypochlorite solutions are irrigated 

inadequately and without isolation. 
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