
ABSTRACT
Soiled surgical instruments are always carrying the risk of transmitting the infection while handling and cleaning. As 
per the CDC and ADA recommendation, decontamination is essential to avoid the risk of transmission of blood borne 
pathogens. Two chemicals are universally accepted for this purpose, 6% sodium hypochlorite and 2% glutaraldehyde. 
This study is done to find out the efficacy of these two disinfectants in decontaminating the blood stained instruments. 
Two sets of samples are collected. One set from the discarding jar that contains 6% sodium hypochlorite and the other set 
from the jar containing 2% glutaraldehyde. 10 samples from hypo were collected and 3 samples from the glutaraldehyde 
are collected so far. The samples were transported to the microbiology laboratory and processed. Exposure time for hypo 
is 30 mins and for glutaraldehyde it is 2 hours (CDC recommendation). The collected samples were processed without 
any time delay. 20μl of the sample was transferred to BHI agar and incubated for 24 hrs at 37°C aerobically. After the 
incubation, the total CFU were calculated and tabulated. It is concluded that 2% glutaraldehyde shows best results 
compared to that of 6% sodium hypochlorite solution in decontamination of soiled surgical instruments. Though both 
the chemical solutions are universally accepted for decontamination of soiled surgical instruments. The aim of study 
is to evaluate the effect of decontamination of surgical instruments with 6% sodium hypochlorite in comparison with 
2% glutaraldehyde.
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INTRODUCTION

Sodium hypochlorite (NaOCI) is the most widely used 
disinfectant in the medical field despite the increasing 
availability of other disinfectants (Mekonnen et al., 2015). 

Sodium hypochlorite is considered as the ideal disinfectant 
and it has an excellent cleaning action. It is considered 
to be the effective disinfectant on surgical instruments 
(Fukuzaki, 2006). Sodium hypochlorite disinfection 
processes majorly depend on the concentration of the 
chlorine and the pH of the solution (Vianna et al., 2004). 
Despite being one of the most traditional disinfectants, 
hypochlorite remains studied and compared with 
other technologies and products. It was presented that 
hypochlorite showed superior action or equivalence to 
most other products with broad microbicidal action, 
including spores, and progressive action as longer 
exposure time and concentration, especially those related 
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Some instruments are not intended to penetrate soft tissues 
or bone in the oral cavity (e.g., amalgam condensers, and 
air/water syringes) but that could contact oral tissues 
are classified as semicritical, but sterilization after each 
use is recommended if the instruments are heat-tolerant 
(Rutala and Weber, 2008). The basis of antimicrobial 
activity, Asporin (2% alkaline glutaraldehyde) should 
be recommended for chemical sterilization or high level 
disinfection of dental instruments and if only disinfection 
is required, Virkon may be a possible alternative, even 
if used with a higher exposure time (Angelillo et al., 
1998).

In this study, we compared the efficiency of decontamination 
of surgical instruments with two solutions  6% Sodium 
hypochlorite and 2% Glutaraldehyde. It is tested 
against bacterial colonies and counted accordingly. 
Some research studies have concluded that 2% alkaline 
glutaraldehyde shows more efficacy in decontamination. 
These solutions have been considered universally by 
CDC and ADA.

MATERIAL AND METHODS

Two sets of samples are collected. One set from the 
discarding jar that contains 6% sodium hypochlorite and 
the other set from the jar containing 2% glutaraldehyde. 
10 samples from hypo were collected and 10 samples 
from the glutaraldehyde are collected. The samples were 
transported to the microbiology laboratory and processed. 
Exposure time for hypo is 30 mins and for glutaraldehyde 
it is 2 hours (ADA recommendation). The collected 
samples were processed without any time delay. 20μl of 
the sample was transferred to BHI agar and incubated 
for 24 hrs at 37°C aerobically. After the incubation, the 
total CFU were calculated and tabulated. 

to HAIs transmission (Health care associated Infections) 
(Pereira et al., 2015). 

There are various agents for sterilizing dental instruments 
like dry heat, steam, chemicals etc. They are also 
widely used for decontamination of soiled surgical 
instruments (Rani and Others, 2016). Safe and effective 
decontamination procedures must be carried out before 
instruments are put into the appropriate equipment for 
sterilization. These procedures should be performed 
to remove gross contamination by blood, saliva and 
dental materials that harbor microorganisms and 
impair the sterilization process. In addition, the method 
of handling, concentrations of blood packaging and 
wrapping instruments during decontamination and 
sterilization also has become significant due to recent 
concerns regarding the transmission of blood borne 
disease (Sanchez and Macdonald, 1995; Ashwin and 
Muralidharan, 2015). The use of 2% glutaraldehyde in an 
automated machine system to decontaminate endoscopes 
is well established disinfection. This is considered 
universally for decontamination of instruments and for 
sterilization  (Corcoran, Holton and Ridgway, 1994). 
Compared to hypo solution , 2% glutaraldehyde is 
showing better activity in decontaminating surgical 
instruments according to this study.

Soiled surgical instruments are always carrying the 
risk of transmitting the infection while handling and 
cleaning. As per the CDC and ADA recommendation, 
decontamination is essential to avoid the risk of 
transmission of blood borne pathogens (Cardoso et al., 
1999). Previous studies have indicated that alkaline 2% 
glutaraldehyde was considered as an adequate sterilizing 
medium for medical and surgical instruments. Two 
chemicals are universally accepted for this purpose, 
6% sodium hypochlorite and 2% glutaraldehyde. 
Sodium Hypochlorite has some antimicrobial activity in 
endodontic practice in decontamination especially 6% 
Sodium hypochlorite as recommended by ADA. It has 
resistant bacterial spores. In dentistry, sterilization of  
gutta percha is done with 0.5 to 4% hypo (Ozalp, Okte 
and Ozcelik, 2006; Renuka and Muralidharan, 2017). 
This study has been done to find out the efficacy of 
these two disinfectants in decontaminating the blood 
stained instruments.

According to some research, 2% glutaraldehyde is not 
capable of disinfecting gutta percha even after 15 mins. 
It should be kept for 8 to 10 hours for disinfection. Also a 
low percentage of NaOCl is effective in decontaminating 
gutta percha. High percentage may lead to damage 
in periapical tissues (Paiva et al., 2013; Shahana and 
Muralidharan, 2016). Instruments Scientific articles and 
increased publicity about the potential for transmitting 
infectious agents in dentistry have focused attention 
on dental instruments as possible agents for pathogen 
transmission. According to the research by American 
Dental Association, surgical and other medical 
instruments which penetrate soft tissues or bones are 
classified as critical devices that should be sterilized after 
each use or simply discarded. 

Figure 1: Plate showing nil growth by decontamination 
with 2% glutaraldehyde solution

RESULTS AND DISCUSSION

The obtained results for this study are shown in 
table 1 and in figure 1, 2 and 3. Thus the tabulated 
results (Table 1) shows the comparison of 6% sodium 
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hypochlorite and 2% glutaraldehyde in  decontamination 
of surgical instruments. Bar graph included in this study 
(Figure 3) depicts the number of bacterial colonies 
found in comparing 6% sodium hypochlorite with 
2% glutaraldehyde in decontamination of surgical 
instruments. 

efficacy as disinfectant in arthroscopy and its procedures. 
It has been estimated that 2 percent glutaraldehyde is 
effective as a disinfecting agent when used for twenty 
minutes of cold soaking of metal and glass arthroscopic 
surgical instruments (Johnson et al., 1982). Thus it has 
been concluded that 2% glutaraldehyde is more effective 
in decontamination of surgical instruments than 6% 
sodium hypochlorite. 

Figure 2: Plate showing growth with decontamination of 
6% sodium hypochlorite for solution in an agar plate

Sample	 6% Sodium 	 2% 
	 hypochlorite	 Glutaraldehyde

1	 3800	 100
2	 100	 0
3	 850	 100
4	 400	 100
5	 200	 100
6	 350	 200
7	 850	 0
8	 2400	 200
9	 400	 300
10	 350	 100
 	M ean : 970	M ean : 150 

Table 1. Shows the comparison of decontamination of 
surgical instruments with 6% sodium hypochlorite and 
2% glutaraldehyde in CFU/ml. It is clear that the amount 
of bacterial colonies reduced more in 2% glutaraldehyde 
than 6% sodium hypochlorite solution. 

Previous study concluded that among the disinfectants 
0.5% Sodium hypochlorite and 2% glutaraldehyde are 
considered as effective spray disinfectant on irreversible 
hydrocolloid impression material. It is suggested that they 
are effective against gram positive and gram negative 
organisms (Dandakery et al., 2003). Efficacy of cidex plus 
3.2% glutaraldehyde solution has been evaluated for the 
disinfection of fiberoptic endoscopes. It is said that it has 
greater antimicrobial property against bacterial spores, 
vegetative organisms, mycobacterium and fungi. It is 
concluded that it is more effective that 2% glutaraldehyde 
(Akamatsu et al., 1997). 2% glutaraldehyde has greater 

Figure 3: Bar Graph showing the comparison of mean 
CFU of 6% sodium hypochlorite and 2% glutaraldehyde 
solution in decontamination of surgical instruments. X 
axis represents the mean CFU of the samples collected and 
Y axis represents the bacterial count. It is concluded that 
6% of sodium hypochlorite (Blue) shows more bacterial 
count than 2% glutaraldehyde (Orange) solution in 
decontamination of surgical instruments.

CONCLUSION

Surgical instruments are used in dental clinics, hospitals 
etc. Most of the recorded concentration shows that there 
is a vast difference seen between 6% sodium hypochlorite 
and 2% glutaraldehyde solution. It is seen that 2% 
glutaraldehyde shows best results compared to that of 
6% sodium hypochlorite solution in decontamination of 
soiled surgical instruments. Though both the chemical 
solutions are universally accepted for decontamination 
of soiled surgical instruments.
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