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Abstract

Background: Aim of the study was to evaluate the direct association between the bacterial load on
surgical instruments and the time of holding before the disinfection procedure and further Comparison
of disinfecting efficacy of glutaraldehyde, hydrogen peroxide (H2O2) and ethyl alcohol on contaminated
surgical instruments.
Method: Out of the total of 120 pairs, 60 pairs were of tissue forceps and 60 pairs of DeBakey forceps
were evaluated in this study. The four different inocula were prepared in the two different medium. The
inocula of 5 × 103 CFU/ml of Staphylococcus aureus, Pseudomonas aeruginosa and E. coli were prepared
on the sheep blood agar and the inocula of Bacillus subtilis and their spores were prepared on the
tripticase soy agar plates. Number of colonies were calculated and further compared with the initial
time i.e. the time zero after the incubation. The pre-disinfection count of microorganisms were
calculated and compared with post disinfection microbial count in each and every group. To elicit the
growth of micro -organisms, nutrient agar was taken as a medium.
Results: In the first 6 h, the bacterial load did not showed any changes. It was absolutely the same as it
was before the 6 h. However, after the passage of 6 h, the bacterial load started increasing suddenly.
Conclusion: We conclude our study that it should be mandatory to clean the surgical stainless steel
instruments during the first 6 h after the surgery, so that the accurate and effective serialization of
instrument can be achieved.
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Introduction
Surgical instruments and medical devices that are exposed to
areas of the body that are normally sterile are recommended to
be sterilized between uses. If we will use the contaminated
surgical instruments, this will result in further severe infection.
The instruments that are heat resistant, has been sterilized by
the method of steam serialization or by the autoclaving
procedure. Those instruments that considered to be heat
sensitive has been sterilized by the chemical disinfection
procedure. The chemical disinfectants provide lower level of
safety as compared to the heat serialization procedure, so they
are not considered to be the safe procedure in the serialization
of surgical instruments. The level of microbial contamination
of the object to be sterilized plays a critical role in determining
the efficacy of the sterilization process [1].

Studies concluded that though, with the use of chemical
disinfectants there is reduction in total viable count of
microorganisms. But, none of the chemical disinfectant is able
to remove 100% of the microorganisms. So, defiantly there
will be some chances of cross infection even after the
disinfection with the chemical disinfectants as even a minute

percentage of microorganisms can cause cross infection. So,
the serialization will be more reliable process as compared to
the disinfection [2].

After the surgical procedure, the surgical instruments supposed
to be contaminated with the microorganisms upto the certain
level. The literature suggests that the bacterial load on the
instruments depends on the type of forceps and the anatomical
site. The amount and the number of the microorganisms
present on the used instrument will determine the time period
of the sterilization or the disinfection [3]. It means to say that
how much time of sterilization process has been required to kill
the micro-organisnsms. The very less literature and data has
been described till now regarding the accurate level and type of
contamination of the surgical instruments is very limited [4].

The previous literature revealed that the stainless steel surgical
instruments in the departments of central sterile supply having
relatively a very high incidence of bacterial load [5,6]. The
research does not validate that the instruments were
contaminated only through the intra-operative procedures
because there will be some chances of postoperative
contamination outside of the surgical operation room. These
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Post-operative contaminations cannot be excluded. These
research studies only concentrated to evaluate the quantity of
microbial load for the serialization procedure [5,6].

Glutaraldehyde: Glutaraldehyde most frequently used
chemical disinfectant primarily used for heat sensitive
instruments. It is considered to be a potent bactericidal,
virucidal and fungicidal activity. 2 to 3.2% glutaraldehyde
(neutral or alkaline) can disinfect instruments in 10 to 30
minutes depending upon their formulation. Mechanism of its
action is based on its interaction with the amino groups in
proteins and enzymes. In dentistry, generally 2%
Glutaraldehyde is normally used, which is sufficient to achieve
a sporicidal effect [7,8].

Hydrogen peroxide (H2O2): Hydrogen peroxide has been
shown to be effective against all forms of microorganisms,
including dormant forms with very high resistance such as
bacterial spores and protozoal cysts, and also infectious
proteins such as prions depending on the specific use of the
chemical [9]. It also has advantages with regard to its toxicity
and environmental profile. However, overall, the effective and
safe use of hydrogen peroxide depends on the way it is used, in
particular the concentration. Hydrogen peroxide is available in
the concentration ranging from 3% to 90%. It is considered to
be environmental friendly as it rapidly degrades into harmless
products i.e. water and oxygen. Hydrogen peroxide have strong
oxidizing properties as it produce hydrogen free radicals,
which further attack the cell components like protein , DNA
and lipids [7-9].

Alcohol: Alcohols are effective disinfectants to be used in
disinfection of diagnostic dental instruments. Mechanism of
action of alcohol is dissolution of lipids, which make them
very effective against lipid associated members of viral cells
like HIV and Hepatitis. They lack the capability to penetrate
protein rich material, that why alcohols are categorized under
intermediate level disinfectant. The antimicrobial activity of
alcohols is optimum in the range of 60-99.9%, but it becomes
significantly lower at concentrations below 50%.

After surgical procedure, the surgical instruments should be
cleaned as soon as possible. As with the early cleaning of
instruments, there will be limited growth of the
microorganisms and the sterility of the instruments can be
achieved very accurately and early. However, the delay in the
cleaning process after the surgical use of the instruments,
involves the faster growth of the microorganisms and chances
of cross infection will be there even after the serialization
[10-12]. Limited data has been published in this regard. With
this in mind, we evaluated the direct relationship between
bacterial load on contaminated stainless steel surgical
instruments and the holding time prior to disinfection and also
evaluate the disinfecting efficacy of 2% glutaraldehyde, 6%
hydrogen peroxide (H2O2) and 99.9% ethyl alcohol on
contaminated diagnostic dental instruments”.

Material and Methodology
Ethical clearance was obtained from the institutional ethical
board as well as from Institutional Research Board before
starting the study. A total of 120 pairs of surgical instruments
were collected and evaluated for the study. Out of the 120 pair,
60 pairs of the tissue forceps and 60 pairs of the DeBakey
forceps were evaluated in this study. Tissue forceps was used
to hold the superficial skin and DeBakey forces were used to
hold the internal structures like organs or inner membranes.
The major surgical procedures that were done in the time
period between the May 2016 to September 2016 were
included in the study group. The surgical procedure involved
was 24 gastrotectomy, 20 hepatectomy, 18
pancreatoduodenectomy, 15 colectomy, 12 abdominal aortic
operation and 11 plastic reconstructive surgeries.

Procedure to evaluate the number of microorganisms on
the stainless steel surgical instrument: The stainless steel
used instruments in the above mentioned surgeries were
evaluated to calculate the average number of micro-organism
per square centimeter. Two different methods have been used
for the evaluation of microorganisms on two different forceps.
Tissue forceps were first of all collected after the major
surgical procedures. Immediately after the collection of
forceps, the instruments were immersed in the 100 ml of the
phopspohate saline with 0.05% of polysorbate. The mixture
was then poured into the sterile polythene container. The
container was then shaken thoroughly at the rate of 150 rpm
for the next 25 minutes. After that, 50 ml of the solution was
sampled and pass through the 0.5 mm thin membrane filter.
Then collected filtered then placed on the tripticase soy agar
plates. The plates were cultured at temperature of 32°C for 2 to
4 days. The number CFU were then finally evaluated and
analysed.

In the 2nd method, cotton swabs immersed in saline and then
scrubbed on the DeBakey forceps. The collected cotton swabs
were then immersed further in 1 ml of physiological saline.
After the vortexing, 100 μL of the solution were spread on the
sheep blood agar. The plates of sheap blood agar were then
incubated at temperature of 37°C for next 24 h. Then the
number of colonies was counted.

Evaluation of the association between the time of holding
and the average microbial load on contaminated
instruments: The four different inocula were prepared in the
two different medium. The inocula of 5 × 103 CFU/ml of
Staphylococcus aureus, Pseudomonas aeruginosa and E. coli
were prepared on the sheep blood agar and the inocula of
Bacillus subtilis and their spores were prepared on the
tripticase soy agar plates.

All the four strains i.e. Staphylococcus aureus, Pseudomonas
aeruginosa, E. coli and Bacillus subtilis were used to
contaminate the sterilize stainless steel pieces. For recovery of
microorganisms staphylococcus aureus, Pseudomonas
aeruginosa and E. coli, the contaminated pieces were
incubated in the petri dishes at the 37°C for 2 h, 4 h, 6 h, 8 h,12
h, 24 h, 36 h and 48 h. After the completion of incubation, the
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contaminated pieces were then immersed in the saline. Then
the solution of 100 μl was incubated on the blood sheep agar.

Number of the CFU were evaluated and analysed. Then the
CFUs had been compared with time zero after the incubation.
Numbers of colonies were assessed on the basis of time-kill
kinetic assay. The test was continuously repeated for three
times at the every incubation time and further, median microbe
count of the three were evaluated.

In 2nd method, 20 ml of the spore solution of B. subtilis was
dropped onto the forceps. Then it was dehydrated for the next
40 minutes and kept in the separate trays. Then 80 ml of the
phosphate saline with 0.05 % polysorbate was added. Material
was then shaken for the next 25 minutes at the speed of 150
rpm. Then the 1 ml further incubated on tripticase soy agar at
the temperature of 30°C for next 48 h. The total number of
CFU was then evaluated. Around 2 × 103 CFU of B. subtilis
were recovered from the surface of forceps.

Adenosine triphosphate assay: The quantity of present
Adenosine triphosphate was also measured on contaminated
instruments to evaluate the gross contamination of the surgical
instrument. The collected prepared sample of 100 ml was put
directly on the ATP assay kit. ATP level of different surgical
instruments by using luminometer in the Relative Light Units
(RLU).

Evaluation of efficacy of different disinfecting solution: We
have also evaluated the efficacy of different disinfecting or the
cleaning solution in disinfecting the surgical instruments with
the autoclaving taken as the gold standard. The surgical
instruments were disinfected with following disinfectants.

• Group 1: Distilled water.
• Group 2: 2% Glutaraldehyde solution.
• Group 3: 6% H2O2 solution.
• Group 4: 99.9% ethyl alcohol.
• Group 5: Autoclaving.

The pre-disinfection count of microorganisms were calculated
and compared with post disinfection microbial count in each
and every group. The mean reduction in the microbial count
following disinfection was also compared between different
disinfectant groups. Later, the instruments were taken back and
disinfected using a designated disinfectant for 30 min. The
post-disinfection stock solution was prepared using the
methodology described earlier. The stock solution was diluted
further to obtain 10-2 and 10-3 serial dilutions. To elicit the
growth of microorganisms, nutrient agar was taken as a
medium. Pour plate technique was employed to uniformly
dispense the diluted samples on the petri plates containing the
nutrient agar. These Petri plates were then inoculated and
incubated at 37°C for 24 h. The total numbers of Colony
Forming Units (CFU’s) of the viable microorganisms on the
petri plates were counted and comparison was made between
pre disinfection and post disinfection solution of different
disinfectants. The CFU’s were counted by using digital colony
counter.

As the study design was double blinded, so all the subjects of
the study and lab assistant who carried out this microbiological
assay were not aware of about the type of instruments used and
the disinfectant.

Results

Evaluation of bacterial load on the type of instrument
used
Results showed that the DeBakey forceps showed statistically
significant higher rate of positive culture than the tissue
forceps with p value of less than 0.05. The results showed that
the bacterial load varies according to the procedure used (Table
1). The bacterial load varies from the 0 to 300 CFU/cm2. The
rate of the positive culture or the bacterial load was highest in
the surgery of gastrotectomy followed by
pancreatoduodenectomy. In the gastrotectomy the bacteria load
was 3 × 102 followed by pancreatoduodenectom, the count was
2.8 × 102. The different surgical procedures show different
level of positive culture of the microorganisms but there was
no significant difference among the surgical procedure
regarding the bacteria load (Table 2).

Table 1. Microbial contamination of surgical instruments according to
type instrument.

CFU/cm2

 0 1-10 10-100 >100 Positive culture

Tissue forceps 20 20 15 5 66.66%

DeBakey forceps 2 25 24 9 96.60%

Total 22 45 39 14 81.66%

Table 2. The count of CFU of micro-organism on surgical instrument.

Operating room Number of bacteria (CFU/cm2)

Gastrotectomy 3.0 × 102

Pancreatoduodenectomy 2.8 × 102

Hepatectomy 2.5 × 102

Colectomy 1.1 × 102

Abdominal aortic operation 1 × 102

Plastic reconstructive surgeries 1 × 102

Evaluation of holding time and bacterial load
Then we have established the correlation of bacterial load and
holding time. The analysis showed strange results. In the first 6
h, the bacterial load did not showed any changes. It was
absolutely the same as it was before the 6 h. However, after the
passage of 6 h, the bacterial load started increasing suddenly.
We have found the logarithmic-ally increase of 3 log10
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CFU/cm2 after the 12 h. The load continuously increasing in
number till the 48 h (Table 3).

Table 3. The Count of CFU of the microorganisms changes with the
passage of time.

Time E. coli P. aeruginosa S. aureus B. subtilis

Time zero 1 × 102 1 × 102 1.3 × 103 1.9 × 102

2nd h 1.2 × 102 1.8 × 102 5.6 × 103 2.8 × 102

4th h 1 .3 × 102 1.9 × 102 6.8 × 103 5.9 × 102

6th h 3 × 102 3.8 × 102 9 × 103 9.0 × 102

12th h 4 × 103 2 × 103 3 × 104 6.4 × 103

24th h  2 × 104 1.3 × 105 2.1 × 106 3.3 × 105

36th h 2.4 × 105 4 × 106 1.9 × 107 6.7 × 106

48th h 3 × 107  7× 106 5 × 107  9.7× 106

Evaluation of ATP levels
The ATP level of the different surgical instruments was also
measured. The mean level of ATP came out to be 3677 RLU
units with the lowest limit of 9 RLU to upper limit of 4779
RLU. The RLU value of tissue forceps and DeBakey forceps
among the various surgical procedures shows non-significant
results. The correlation coefficient in regard to level of ATP
was found to be non-significant i.e. 0.14. Those instruments
that have residual ATP level below the 100 RLU considered to
have less contamination ratio.

Comparison of the pre and post disinfection microbial
contamination using different disinfecting solutions at
10-2 and 10-3 serial dilutions (Tables 4 and 5)
When comparison of pre and post disinfection microbial
contamination was done by using different disinfecting
solutions at 10-2, dilution, the results showed that there was
defiantly reduction in the Total Viable Count (CFU’s)
following the disinfection compared to baseline levels. The
reduction was noted in all the three disinfectants as well as
with distilled water (Figure 1). The t value of distilled water at
10-2 dilution was 1.721 with p value of 0.200, t value of
gluteraldehyde was 13.921 with p value of 0.005, t value of
H2O2 was 14.256 with p value of 0.004, t value of ethyl
alcohol was 4.291 with p value of 0.06. The total t value of all
disinfectant at 10-2 dilution was 5.228 with p value of 0.001
(Table 4). However, a statistically significant reduction in the
total viable count was observed following disinfection with
glutaraldehyde (P: 0.005) and H2O2 (P: 0.004) (Figure 1). The
reduction following disinfection with Ethyl alcohol (P: 0.060)
and distilled water (P: 0.205) was not statistically significant.
When comparison of pre and post disinfection microbial
contamination was done by using different disinfecting
solutions at 10-3 dilution, the results showed that there was also
reduction in the total viable count (CFU’s) following the
disinfection compared to baseline levels. The reduction was
noted in all the three disinfectants as well as with distilled

water (Table 5 and Figure 2). The t value of distilled water at
10-3 dilution was 1.996 with p value of 0.151, t value of
gluteraldehyde was 5.902 with p value of 0.04, t value of H2O2
was 7.021 with p value of 0.02, and the value of ethyl alcohol
was 5.247 with p value of 0.042. The total t value of all
disinfectant at 10-3 dilution was 5.225 with p value of 0.001
(Figure 2). However, a statistically significant reduction in the
total viable count was observed following disinfection with
Glutaraldehyde (P: 0.04), H2O2 (P: 0.004) and with ethyl
alcohol (P: 0.042) (Table 5). The reduction with distilled water
was not statistically significant (P: 0.151).

Figure 1. Comparison of the pre and post disinfection microbial
contamination using different disinfecting solutions at 10-2 serial
dilutions.

Figure 2. Comparison of the pre and post disinfection microbial
contamination using different disinfecting solutions at 10-3 serial
dilutions.

Comparison of the mean reduction in microbial
contamination following disinfection between
different disinfecting solutions (Tables 6 and 7)
The mean reduction in the total viable count following
disinfection at 10-2 dilutions was significantly higher in the
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groups involving the use of chemical disinfectants compared
with distilled water with the P value of 0.040 (Table 6 and
Figure 3). After that, Post hoc comparison was done between
all the disinfectant groups. The results of post hoc analysis
revealed a significant difference between the distilled water

and H2O2 group with a p-value of 0.030 (Table 7). However,
the posthoc comparison revealed no statistically significant
difference between the other disinfectant groups at 10-2 serial
dilution (Table 7).

Table 4. Comparison of the pre and post disinfection microbial contamination using different disinfecting solutions at 10-2 serial dilutions.

Disinfecting agent Pre- disinfection Microbial contamination
Mean ± SD

Post- disinfection Microbial contamination
(Mean ± SD)

t value P value

Distilled water 486 ± 70.64 443.21 ± 55.56 1.721 0.2

Gluteraldehyde 329 ± 45.52 205.88 ± 34.77 13.921 0.005

H2O2 379.31 ± 74.66 217.54 ± 53.85 14.256 0.004

Ethyl alcohol 345.33 ± 57.02 285.88 ± 57.32 4.921 0.06

Total 385.08 ± 95.48 288.13 ± 122.49 5.228 0.001

Table 5. Comparison of the pre and post disinfection microbial contamination using different disinfecting solutions at 10-3 serial dilutions.

Disinfecting agent Pre- disinfection Microbial contamination
Mean ± SD

Post- disinfection Microbial contamination
(Mean ± SD)

t value P value

Distilled water 459.35 ± 68.96 418.88 ± 56.32 1.996 0.151

Gluteraldehyde 315.02 ± 68.71 187.21 ±31.02 5.902 0.04

H2O2 353.69 ± 68.68 206.88 ± 47.74 7.021 0.02

Ethyl alcohol 314.35 ± 57.21 260.54 ± 52.45 5.247 0.042

Total 359.55 ± 90.01 268.38 ± 118.22 5.225 0.001

Figure 3. Comparison of the mean reduction in microbial
contamination following disinfection between different disinfecting
solutions.

The mean reduction in the total viable count following
disinfection at 10-3 dilution was significantly higher in the
groups involving the use of chemical disinfectants compared
with distilled water (P: 0.020). The results of post hoc analysis
revealed a significant difference between the distilled water
and H2O2 group with a p value of 0.040 (Table 8). However,
the post-hoc comparison revealed no statistically significant

difference between the other disinfectant groups at 10-3 serial
dilution (Table 8).

Figure 4. Exponential growth of micro-organism with the passage of
time.

Table 6. Comparison of mean reduction in microbial contamination
following disinfection between different disinfecting solutions.

Disinfecting
agent

Pre- disinfection Microbial
contamination Mean ± SD

Post- disinfection
Microbial contamination
(Mean ± SD)
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Distilled water 42.70 ± 39.91 40.47 ± 23.21

Gluteraldehyde 123.12 ± 11.21 127.81 ± 33.40

H2O2 161.77 ± 74.71 146.81 ± 57.71

Ethyl alcohol 59.54 ± 23.22 53.81 ±17.71

Total 96.95 ± 61.30 91.17 ± 56.90

Table 7. Post Hoc analysis at 10-2 serial dilution.

Disinfecting solution P value

Distilled water vs. Gluteraldehyde 0.239

Distilled water vs. H2O2 0.03

Distilled water vs. Ethyl alcohol 0.961

Gluteraldehyde vs. H2O2 0.778

Gluteraldehyde vs. Ethyl alcohol 0.41

H2O2 vs. Ethyl alcohol 0.123

Table 8. Post Hoc analysis at 10-3 serial dilution.

Disinfecting solution P value

Distilled water vs. Gluteraldehyde 0.152

Distilled water vs. H2O2 0.040

Distilled water vs. Ethyl alcohol 1.102

Gluteraldehyde vs. H2O2 0.934

Gluteraldehyde vs. Ethyl alcohol 0.161

H2O2 vs. Ethyl alcohol 0.090

Discussion
The results of the study showed those instruments are
frequently contaminated during the surgical procedure. The
bacterial load of the instruments depends on the location of the
surgical procedure. Our study revealed that the highest level of
microbial load was depicted in the gastrotectomy. Chan et al.
conclude that the microbial load per device was related to the
location where the device has been use [13]. The authors
suggested that microbial contamination on used dental hand
pieces varied between 42 and 250 CFU/ml [14]. The results of
our study showed the microbial load on the instruments varies
from the 0 to 300 CFU/cm2 depending upon the anatomical site
of the surgery. Though the statistical analysis showed non-
significant results regarding the anatomical site. In
contradiction to our results, Nancy et al. found that bioburden
levels varied between 0 and 4415 CFU per instrument after
clinical use. Eighty eight percent of the instruments had
bioburden levels lower than 1000. They have concluded that
the bioburden level per instrument is dependent on the
anatomic site where the device was used [15].

The observation of the study also revealed that surgical
stainless steel instruments not only contaminated through the
direct contact but also through the indirect contact. In general

surgical procedures, tissue forceps has no direct contact with
the specific concerned organs because the instrument has been
selected by the surgeon as according to the specific need in the
operation. Tissues forceps basically used for dealing with the
skin, However the DeBakey forceps having the direct contact
with organs [16]. Weber et al. also concluded that there is
bidirectional trans- mission of microbes between hands and
inanimate objects [17].

Four different phases of the bacterial growth curve described in
literature (Figure 4) that includes the lag phase, log phase,
stationary phase and death phase. Lag phase: In this phase, the
growth of bacteria's are very slow at initial, then the bacteria
acclimatize to the conditions and the nutrients in the media. It
is also known as initial stationary phase. This phase starts
immediately after the inoculation and extends upto 2-3 h. Log
phase: Once acclimatized, the bacteria begin to divide rapidly
at an exponential rate, doubling every 10-20 minutes. Phase is
characterized by exponentially very high rate of growth of the
bacterial organisms over time. It is also known as exponential
phase. This phase usually starts after the 4 h of the incubation
and remains for further 4 h. Duration of log phase based on
concentration of the nutrients, pH and the temperature.
Stationary phase: The increasing numbers of bacteria begin to
compete for the dwindling nutrients and their exponential
growth is inhibited. The number of bacteria stabilizes. This
condition may last for hours or days, depending on the nature
of the bacteria. Death phase: As due to depreciation of the
nutrients and increase rate of toxic products leads to the
unhealthy and inappropriate environment for the microbes to
grow and finally they started to dice (Figure 4) [18].

The current study revealed that the first or the lag phase was
extended upto the 6 h. Then, the exponential phase start and
last for the next 18 h. Next phase starts was the stationary
phase. The stationary phase in our study was last for 48 h. In
our study the death phase has not been achieved.

The results of the study clearly indicate that this is important to
reduce the microbial load on the contaminated instrument
before the microorganisms starts growing. So, the time to
achieve the serialization will be more in the cases where there
are more number of microorganisms on the instruments as
compared to the instruments that are having the less number of
microorganisms. So, the instrument should clean with the
disinfectant as soon as possible after the surgery and before the
serialization procedure to achieve the more accurate results
which further will reduce the cross contamination.

Lipscomb et al. concluded that the cleaning standards at the
time of testing were in need of improvement. Although no
evidence of microbial or endotoxin contamination was found,
the extent to which there is proteinaceous and
nonproteinaceous soiling must be of concern and has been
linked with serious complications that may arise when
instruments, even if sterile, are left within a patient. Either new
operating procedures must be instigated, although increasing
wash time within an SSD is not ideal, or new cleaning
chemistries must be developed and validated. In addition, the
application of presoak solutions which can both clean and
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maintain an instrument's wetness immediately after operative
use may produce a reduction in the contaminants that an SSD
is required to remove [19].

To ensure protection against cross infection, the most effective
procedure is sterilization of the instruments. It is a procedure
that ensures total destruction of all living organisms, including
viruses and spores. Disinfection, on the other hand is an
intermediate method used to reduce the number of pathogens
through chemical agents. Proper protocol should be followed
for Decontamination and sterilization of reusable instruments
to ensure the limit of spread of microorganisms (Figure 5).

Jokar et al. conducted the study and compared the efficacy of
alcohol isopropyl and ethanol in reducing contamination of
medical diagnostic devices. Our study followed the same
protocol, except that we have taken three different disinfectants
with distilled water as negative control and we have estimated
the total viable count instead of qualitatively assessing the
positive cultures [20]. In our study, the maximum reduction in
microbial load was observed with the disinfection of H2O2 at
10-2 and at 10-3 dilution. The Descending order of disinfection
at 10-2 and 10-3 was observed in our study as followed:
H2O2>Glutaraldehyde>Ethyl Alcohol>Distilled water.

Figure 5. Protocol should be followed for decontamination and
sterilization of reusable instruments.

Linger et al. conducted a study to know the effectiveness of
H2O2 in dental unit waterlines and they have concluded that an
easy-to-use hydrogen peroxide-based dental unit waterlines
disinfectant demonstrated effectiveness in improving the
quality of water used for intraoral procedures [21]. So, the
results of this study are quite in consistent with our study.

Stephen et al. conducted a study with the aim, to compare the
time difference, safety, and sonographers’ satisfaction between
the glutaraldehyde and the hydrogen peroxide on Vaginal
Ultrasound Probes. They also conclude that hydrogen peroxide
based disinfection system was proven to be more efficient and
safer to use than the glutaraldehyde based disinfection. In our
study, we also have concluded that hydrogen peroxide is more
effective than gluteraldehyde [22].

Badrian et al. in their study investigated the effect of three
different types of disinfecting agents on circular samples of
alginate impression material which were deliberately

contaminated. Among all the three disinfectants used,
hydrogen peroxide based disinfectant showed the highest
reduction and was successful in completely eradicating all the
tested microorganisms within 10 min. These results were in
contrast to the results of our study where although Hydrogen
peroxide showed maximum reduction, it could not completely
eliminate viable microorganisms. The difference is mainly due
to that in this study, selected microorganisms were tested in
this study while we evaluated the total viable count without
emphasizing on specific strains [23].

Limitations
There are some limitations in our study. First of all, we did not
follow the postoperative clinical course of the study patients
because we only focused on intraoperative contamination of
forceps. The population of patients in the present study was too
small to discuss the relation between microbial load rate and
the contamination of surgical instruments. Another limitation
of our study is that not all the microbes on surgical
instruments, including biofilm-forming microbes, might have
been recovered. More types and greater numbers of microbes
might be recovered using other recovery methods or culture
conditions such as longer culture times.

Conclusion
After the research, we reached the conclusion that there should
be mandatory to clean the surgical stainless steel instruments
during the first 6 hours after the surgery, so that the accurate
and effective serialization of instrument can be achieved. We
have also concluded that with the use of chemical disinfectants
there is reduction in total viable count of microorganisms. But,
none of the disinfectant is able to remove 100% of the
microorganisms. So, defiantly there will be some chances of
cross infection even after the disinfection with the chemical
disinfectants as even a minute percentage of microorganisms
can cause cross infection. The study favors the
recommendation of using sterilized instruments rather than just
relying on chemical disinfectant.
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