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ABSTRACT

Hygiene is associated with prevention of disease and promoting health. The importance of hygiene is universally recognized, and
evidence based. Hands are the part of body which helps in touching various objects and surfaces and performing various works. They
are involved in cooking and eating. Children and even adults are required to sanitize hands to prevent the contamination and entry
of microbes in the body through hands. Bacteria associated with the hands are termed micro flora of the hands which include
Propionibacterium, Staphylococcus and others which could be reduced depending on personal hygiene and environment of humans.
Hand sanitizers are available in market and helps to clean and sanitize hands. The present work deals with the comparison of some
brands of hand sanitizers for their antimicrobial activity. The activity is evaluated by using cup and plate method with Ciprofloxacin
as a standard. Samples of four brands of sanitizers like Sterillium, IMC herbal, Savlon and Jungle Magic were prepared by diluting
them. All the samples were poured in agar wells and the zone of inhibition of each sample was measured. From the study it was
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concluded that IMC herbal sanitizer was found to be more efficient than other sanitizers.
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INTRODUCTION

he word hygiene derived from Hygeia, the goddess

of healing.! Today, hygiene is associated with

prevention of disease and promoting health. The
importance of hygiene is universally recognized, and
evidence based. ? Physical contact between people and
between people and objects is a key vehicle for the
transmission of pathogens. Therefore, effective hand
hygiene is a very important in disease prevention. 3

Itis an integral procedure in the healthcare environment,
with healthcare workers receiving regular training about
hand hygiene procedures.* In the community, outside of
the healthcare environment, studies have reported an
association between improvements in hand hygiene and
reductions in rates of infectious diseases.? It is estimated
that simple hand washing could save one million lives a
year and many public health campaigns worldwide have
addressed ““hand hygiene” with varying success. >°

Bacteria are prokaryotic heterogeneous group of
unicellular organisms that possess a rigid cell that
determines their shape as coccoid (spherical), bacillary
(rod shaped), helical or common shaped. They are found
almost everywhere in the environment such as air, stool,

water, sewage, human body, wounds, and other solid
surfaces. Some are beneficial in the body and others may
cause problems.

Normal flora such as the Staphylococcus epidermidis
produces antibiotics on the skin for protection against
infection meanwhile the transient one acquired from the

7
environment can be pathogenic. There are two types of
normal flora on the skin, transient flora which are
contacted from the external environment and the

8
resident flora which is permanently found on the skin.

Bacteria associated with the hands are termed micro flora
of the hands which include Propionibacterium,
Staphylococcus and others which could be reduced
depending on personal hygiene and environment of

humans.’ In 1847 Dr. Semmelweis Ignaz established a link
between infection and unclean hands and demonstrated
that washing could reduce transmission of puerperal
fever (childbirth fever) a dreaded disease which had high

. . 10
mortality previously.

The hands are part of body that are used for many day-
to-day activities. It is extremely easy to meet different
microbes and transfer them to other objects like
doorknobs, pen, pencils, seats and even people.
Surprisingly fingernails harbor the most bacteria found
on the human hands. Children can contaminate their own
food by playing in dust, easting with dirty hands and
many unhygienic activities. The hands of a person may
get contaminated with Staphylococcus aureus either by
contact with genital areas, nose, toilet doors, playing

with sand etc. Also, long nails of pupils tend to harbor

. . . 11,12
more microorganisms than short nails.
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Hand sanitizers are preparations (liquid, gel, or foam)
containing alcohol or non-alcohol based active
ingredients which are applied to the hands in order to
reduce the number of viable microorganisms on them.
However, the CDC only recommends the use of alcohol-

based hand sanitizers.”” Hand sanitizers are preferred
over conventional hand washing with soap and water in
terms of compliance because they are more effective in
antimicrobial action, they are more convenient, and they
are gentler on the skin and require less time for hand
washing. 1416

Study of anti-bacterial activity

The disk diffusion test or Cup plate method is a test of the
antibiotic sensitivity of bacteria. It uses antibiotic discs or
solution to test the extent to which bacteria are affected
by those antibiotics. In this test, antibiotics solution is
poured in wells bored on an agar plate where bacteria
have been inoculated, and the plate is left to incubate. If
an antibiotic inhibits the growth of bacteria or kill them,
zone of inhibition is created.

A pure bacterial culture is suspended in buffer,
standardized to turbidity and swabbed uniformly across
a culture plate. The antibiotic solution is poured in well
on agar plate. The compound diffuses from the well into
the agar. The concentration of the compound will be
highest next to the disk, and will decrease as distance
from the disk increases. If the compound is effective
against bacteria at a certain concentration, no colonies
will grow where the concentration in the agar is greater
than or equal to the effective concentration. This is the
zone of inhibition. These along with the rate of antibiotic
diffusion are used to estimate the bacteria's susceptibility

to that particular antibiotic. "
MATERIALS AND METHODS

Nutrient agar was procured from Hi media, Ciprofloxacin
was obtained as gift sample from Zim Laboratories Ltd.
Kalmeshwar. Different samples of sanitizers like Sterilium
of Raman and Well Pvt. Ltd., Jungle Magic of M/s Cheryl
Laboratories, IMC Herbal of International Marketing
Corporation Pvt. Ltd., Savlon of Alliance Formulations
were procured.

Collection of Test Organisms

The test organism used in present investigation was
collected from college laboratory. The samples used were
sub cultured and stored. 24 hours old Nutrient broth
cultures of test bacteria was used.

Collection Test Samples

The samples of hand sanitizers were collected from
different local stores.
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Figure 1: Sample of hand sanitizers

Preparation of Solution

Standard: Ciprofloxacin was dissolved in water and
diluted to get a standard solution of 10ug/ml. The
dilution was used in one well for comparison of other
samples efficiency.

Test Samples: Samples of different hand sanitizers were
diluted 10 time before use.

Agar Diffusion Test to Determine Susceptibility of Test
Organisms to Hand Sanitizers.

Test procedure:

Cup plate methods was used for the evaluation of
antimicrobial efficacy of hand sanitizers.'® Sterile
Nutrient agar plates were inoculated with standardized
test organisms. A sterile cotton swab was dipped into a
test tube containing the inoculum and was rotated
properly to allow maximum contact. The swab was then
streaked over the surface of the medium three times
while rotating the plate at 60° angle after each
application. The swab was also passed around the edge
of the agar surface. The plate was kept stable for some
time at room temperature. With the aid of a sterile 6 mm
cork borer, 4 equally spaced holes were bored in the agar
plate with a fifth hole in the center of the plate. 100
microliters of the hand sanitizer were then introduced
into each of the 4 wells. This was done for test organisms
and hand sanitizers. The plates were incubated for 24 h
at 37°Cin an upright position. They were then examined
for zones of inhibition which indicated the degree of
susceptibility or resistance of the test organism to the
antibacterial agent. Inhibition zones were measured.

RESULTS AND DISCUSSION
Anti-microbial activity of hand sanitizers

The antimicrobial activity of different hand sanitizers was
carried out by agar well diffusion method. The
antimicrobial activity of hand sanitizers was studied
against S. aureus and compared with standard solution of
Ciprofloxacin.
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Table 1: Anti-microbial activity of Sterillium, IMC, Savlon
dilutions

Sample Zone of inhibition (diameter)
Sterillium 13mm

IMC 23.5mm

Savlon 17.5mm

Standard 19mm

(Ciprofloxacin)

Figure 2: (Plate 1) Antimicrobial study of different hand
sanitizers.

Zone of Inhibition

54 1 Zone of Inhibition

Zone diameter in mm
>

Sterilium ~ IMC ~ Savlon  Standard 2

Diff. Hand sanitizers

Figure 3: Antimicrobial study of different hand sanitizers.

Table 2: Anti-microbial activity of Sterillium, Jungle magic
and IMC dilutions.

Sample Zone of inhibition (diameter)
Sterillium 12 mm

Jungle magic 18.5 mm

IMC 21mm

Standard (Ciprofloxacin) 19 mm
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Figure 4: (Plate 2) Antimicrobial study of different hand
sanitizers.
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Figure 5: Anti-microbial activity of Sterillium, Jungle
magic and IMC dilutions.

SUMMARY AND CONCLUSION

The present investigation evaluated the antibacterial
efficacy of popular brands of hand sanitizers sold in
Market. The products showed varying levelof inhibition
against the test organisms. S. aureus was the most
susceptible to all the products.

The ayurvedic preparation IMC herbal hand sanitizer was
found to have greater anti-microbial activity as compared
to other hand sanitizers. The sample IMC herbal sanitizer
showed maximum zone of inhibition of 21 mm.

In this experimental work, the antibacterial efficacy of
popular brands of hand sanitizers sold in market was
evaluated. The products showed varying level of
inhibition against the test organisms. S. aureus was the
most susceptible to all the products. The ayurvedic
preparation IMC herbal hand sanitizer was found to have
greater anti-microbial activity as compared to other hand
sanitizers.
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