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Evaluation and comparison of efficacy of the surface disinfectants used in a tertiary care
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hospital Abstract Disinfectants play an important role in the prevention of nosocomial
infections. A variety of disinfectants with different mechanism of action are available in
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study we employed a simple quantitative suspension method for testing the efficiency of
the disinfectants. Four disinfectants- Hospital ot (1, 6 Dihydroy, 2,5 Dioxyhexane,
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three pathogens. Comparative evaluation of the disinfectants concluded that Hospal-OT
had the maximum activity and Srivlon had the lowest.

Introduction

Disinfectants form an integral part of
infection control measures followed in a
hospital. Their use helps in preventing
acquisition and spread of hospital acquired
infections. Surface disinfectants are used for
disinfection of surfaces of the tables, bed
railings, door handles, trolleys, walls and
floors in OPD, ward and operation theatres.

Disinfection is described as a process that
eliminates many or all  pathogenic
microorganisms, except bacterial spores, on
inanimate objects (1).

Different classes of disinfectants are available
based on their effectiveness against vegetative
bacteria, tubercle bacilli, fungal spores,
enveloped and non-enveloped viruses, and
bacterial spores (2). Surface disinfectants
commonly used in hospitals include sodium
hypochlorite preparations, iodophors,
quaternary ammonium compounds, phenolic
compounds, bromides and disinfectants that
are alcohol based.

Several factors affecting the efficacy of
disinfectants include prior cleaning of the
surface; organic and inorganic load present;
type and load of microbial contamination; pH
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of the disinfectant, concentration of and
exposure time to the disinfectant.

It is prudent to test disinfectants used in a
health care setup periodically to ascertain
their efficacy and potency. Various
methodologies for testing disinfectants have
been developed. The standard tests to check
the efficiency of disinfection include Rideal-
Walker phenol coefficient (R.W.C) test (3),
Chick-Martin and Garrod’s test (4), Kesley
and Maurer’s in-use tests, capacity use
dilution test by Kelsey and Sykes (5) and
microbial time kill assays (6).

These standard disinfection tests can also be
classified as quantitative tests, semi-
quantitative tests, qualitative tests, or
alternative tests. These tests are rarely
followed in hospitals because of their
complex procedure.

Many hospitals in India still do not have any
standardised protocol for testing efficacy of
disinfectants. Health care workers have
limited awareness regarding choice of an
appropriate disinfectant and so they rely on
the literature provided by manufacturers
which may not provide reliable data. With
this back ground this study aims at
performing ‘quantitative suspension method’
for testing efficacy of disinfectants used in
our hospital.

The main aim and objectives of this study
includes evaluating the efficacy of individual
disinfectant against bacteria and fungi.
Evaluation of the disinfectant activity against
different contact time and also to compare the
efficacy of different disinfectants.

Materials and Methods

This is an analytical study conducted in the
department of Microbiology in a tertiary care
hospital after being approved by the Institute
Research and Ethics Committee.

The period of this study extended from
August to September 2016.

Disinfectants to be tested

Hospal-OT (1, 6 Dihydroxy, 2, 5,
Dioxyhexane, glutaraldehyde, benzalkonium
chloride solution, alkyl urea derivative).
Working solution made to 1%.

Srilvon (chlorhexidine gluconate, cetrimide,
isopropyl alcohol)

Emplura (Sodium hypochlorite solution; 4%
wiv)

Diluted in a ratio of 1:100
NICE (sodium hypochlorite solution; 5%w/v)
Diluted in a ratio of 1:100

Test organisms against which disinfectants
were tested

Methicillin
Candida

Pseudomonas aeruginosa,
resistant Staphylococcus aureus,
albicans.

Hospital strains of all the above mentioned
organisms obtained from our laboratory were
used.

Procedure used
Quantitative suspension method (10)

Methodology

0.5 McFarland broth of the test organism
suspension was prepared using normal saline.
0.1ml of this suspension was added to the 10
ml of disinfectant to be tested. All
disinfectants were used at the concentration
recommended by the manufacturer. After a
specific contact time (5min, 10min, 20 min,30
min), 1 ml of this mixture was be transferred
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to the 9ml of neutralising solution (1%
sodium thiosulphate and 0.1% Tween
80).Approximately after 10 min, 1 ml of
suspension from the neutralizing tube was
transferred to nutrient broth which was
serially diluted (1:10, 1:10% 1:10% 1:10%
1:10%) and 0.1 ml from each dilution will be
plated on nutrient agar plate using the spread-
plate technique with the help of a sterile glass
spatula.

Nutrient agar plates were incubated at 24hr
and 48 hr respectively. The test was
performed thrice for each disinfectant.
Controls for all the three organisms were put
up by transferring 0.1ml of the 0.5 McFarland
broths of the test organisms to the diluents
without disinfectant.

After incubation, the colonies present on the
agar plates were counted and expressed as
colony forming units (CFU) per millilitre.
Efficacy of disinfectant was calculated using
the formula:

Logarithmic Reduction Factor (RF) = Log Nc
— Log Nd

Nc: Number of colonies from control plates.
Nd: Number of colonies from test plates

Logip reductions of 5 or more indicates
satisfactory microbicidal activity i.e. at least
99.99% of the germs Killed.

Statistics

Data were reported as logarithmic reduction
in colony counts against different contact
time. The data was analysed using the SPSS
software utilising the Analysis of variance
(one way ANOVA) test to evaluate whether

the type of disinfectants and type of organism
and used showed any statistically significant
impact on reduction of colony counts.

Results and Discussion

The observations were expressed in terms of
logip reductions against different contact
times and tabulated for comparison. Overall
all four disinfectants used showed good
microbicidal activity (Log 10 reductions of
more than 5 against all the three organisms
tested). The analysis in this study showed that
Hospal-OT were more effective on all the
three organisms when compared to the other
three disinfectants.

Srivlon was observed to have the lowest
microbicidal activity. The microbicidal effect
of all the disinfectants was observed to have
increased on increasing the contact time from
5 to 10 minutes. Not much improvement in
microbicidal activity was observed with
subsequent increase in contact time (i.e., at
20min and 30 min).

The hospital disinfectants play an important
role in prevention of hospital acquired
infections. Thus it is important to check the
disinfectant efficacy before it is brought in
use. In our study we performed the
quantitative suspension test to evaluate the
microbicidal activity of the disinfectants at
different contact times and at their in-use
concentration.

This test helped us in quantitatively assessing
the decrease in the microbial load. The strains
of bacteria used in this study represented the
common nosocomial pathogens routinely
isolated in our hospital.
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Table.1 Action of the test disinfectants against Pseudomonas aeruginosa

Name of Log reductions against different contact time
disinfectant 5min | 10 min 20 min 30 min
Hospal-OT 1% | 6.67 8.53 8.53 8.53
Srivlon 5.55 6.22 6.22 6.22
Emplura 7.12 8.09 8.89 8.89
NICE 7.02 8.01 8.01 8.01

Table.2 Action of the test disinfectants against Methicillin resistant Staphylococcus aureus

Name of Log reductions against different contact time

disinfectant 5 min 10 min 20 min 30 min
Hospal-OT 1% | 7.35 8.65 8.65 8.65
Srivlon 5.05 6.12 6.14 6.14
Emplura 7.29 8.21 8.21 8.21
NICE 7.22 8.11 8.11 8.11

Table.3 Action of the test disinfectants against Candida albicans

Name of Log reductions against different contact time
disinfectant 5 min 10 min 20 min 30 min
Hospal-OT 1% 6.88 8.34 8.34 8.34
Srivlon 5.45 6.33 6.36 6.36
Emplura 7.88 8.17 8.17 8.17
NICE 7.85 8.14 8.14 8.11

Fig.1 Action of the test disinfectants against Pseudomonas aeruginosa
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Fig.2 Action of the test disinfectants against Methicillin resistant Staphylococcus aureus

9

8

7

6 5 min

5 10 min

4 20 min

3 30 min

2

1

0

Hospal-OT
Fig.3 Action of the test disinfectants against Candida albicans
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All the four disinfectants used in this study  disinfectant. The  highest  logarithmic

showed satisfactory microbicidal activity
against all the three pathogens at different
contact times. The comparative analysis in
this study showed that Hospal OT had
maximum killing effect on all the three
pathogens (P<0.05) than the other three

reduction due to Hospal OT in the microbial
count was observed against MRSA (i.e.,
8.65). The findings of our study also
correlated with other studies performed on
other disinfectants with same composition as
that of Hospal- OT(i.e., 1, 6 Dihydroxy, 2-5
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Dioxahexane-11.2g, Glutaraldehyde-5.0g,
Benzalkonium chloride-5.0g and Alkyl urea
derivatives-3.0g)(11). Significant increase in
the microbicidal activity was observed when
the contact time was increased to 10 minutes
but no significant increase (P>0.05) was
observed thereafter with subsequent increase
in contact times.

Both Emplura and NICE had fairly good
microbicidal effect against all pathogen at
different contact times at the routinely used
concentration. The efficient disinfectant
activity of sodium hypochlorite against
bacteria, viruses and fungi has been well
documented (12). In contrast to previous
studies and literature(13), Srivion (i.e.,
chlorhexidine gluconate, cetrimide, isopropyl
alcohol) exhibited satisfactory but least
microbicidal activity when compared to other
three disinfectants. This could be possibly due
to  improper dilution or incorrect
concentration details mentioned by the
manufacturer.

Our study concluded that all the four
disinfectants used in this study had broad
activity against the pathogens Pseudomonas
aeruginosa, MRSA and Candida albicans
(Figs. 1-3 and Tables 1-3). The relatively
poor performance of Srivlon emphasises the
need for routine potency and efficacy testing
of the disinfectants used in a hospital. Proper
concentration and proper contact period is a
must for efficient action of the disinfectant.
Strict policy should be formulated for
disinfectant selection and their use in order to
curb the use of low quality and unauthorized
disinfectants from local manufacturers.
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