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ABSTRACT :-

Hands are the first mode of transmission of
microbes and infections. Hand hygiene is a key
principle and exercise in the prevention, control
and reduction of infections. Due to COVID
pandemic the need of hand sanitizer has increased
which causes less dryness to hand. Considering the
need, we prepared a polyherbal sanitizer using
seven plant extracts (Lantana Camara -Gultura,
Tridax Procumbens-tantani, Ocimum sanctum(linn)
-Tulsi, Azadirachta Indica-Neem) with other
ingredients including isopropyl alcohol, camphor,
hydrogen peroxide, glycerol and water. The
ingredients were selected on the basis of their
antimicrobial property. The ingredients and
sanitizer were evaluated for antimicrobial property
and showed potent activity against gram positive
bacteria S. aureus, whereas mixture of extracts
showed potent activity against all the bacterial
strains used except B. cereus. The sanitizer also
showed potent activity against all the strains used
in the ascending order of Klebsiella spp. > B.
cereus > S. aureus > S. pyogenes > P. aeruginosa >
Dermatophyte > E. coli and gave zone of
inhibition of 18 +0.05, 12 + 0.03, 11 +£0.01, 10 +
001, 9 + 05, 9 + 001 and 7 £ 0.001 mm
respectively. The antimicrobial activity was
compared with other commercial hand sanitizer and
maximum activity was showed against Klebsiella
spp. and minimum against E. coli and P. aeruginosa
by all the sanitizer used. The efficacy of hand
sanitizer was checked on hands and 12 volunteers
of laboratory workers, patients and their relatives
with written and oral consent. The sanitizer reduced
or eliminated the growth of pathogens isolated
from hands. Time interval effect was also checked
at a time gap of two hours also showed the effect of
hand sanitizer for longer time with reduction in
bacterial growth. The sanitizer pH was alkaline

with good shelf, texture and odor. No turbidity was
seen when kept at higher temperature for 3 months
and showed no skin dryness with soothing effect
after using sanitizer on different volunteers.
KEYWORDS: Lantana Camara -Gultura, Tridax
Procumbens- tantani, Ocimum sanctum(linn) -
Tulsi, Azadirechata Indica-Neem, s. Aureus,,
sanitizer ,polyherbal,

1. INTRODUCTION

Hand hygiene is disturbed by repeated use
of Alcohol Based sanitizer is increased recently due
to this the study of sanitizer effect on skin is
important. Hands are the first mode of transmission
of microbes and infections. Hand hygiene is a key
principle and exercise in the prevention, control
and reduction of infections.[35 ] Due to COVID
pandemic the need of hand sanitizer has increased
which causes less dryness to hand. The stratum
corneum is in the outer layer of the epidermis, and
it contains several proteins and lipids that are
important for skin health. This skin layer can be
disrupted by agents that cause skin dryness and
irritation, resulting in a dysfunctional skin barrier
when there is loss of filaggrin breakdown products,
also referred to as natural moisturizing factor
(NMF), and lipids. This then leads to the unwanted
dermatologic effects of skin dermatitis, and in some
patients, contact dermatitis. While it is known that
frequent hand washing and hand sanitizer use
causes hand dermatitis, the effects on skin barrier
proteins and lipids has not been studied. We have
prepared Polyherbal hand sanitizer which having
relatively less side effects and having best results
for the kill the bacterial species by using herbs
Lantana Camera -Gultura,Tridax Procumbens-
tantani ,Ocimum sanctum(linn) -Tulsi,Azadirachta
Indica-Neem
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Need of Herbal Sanitizer

Currently, people across the globe are
using alcohol based hand sanitizers on massive
scale to stop or reduce the spread of
coronavirus.Most of the available hand rubs used as
sanitizers composed up of isopropyl alcohols,
H202 and ethanol in different combinations.
Misuse of these provisions may leads to the toxicity
in human well beings and to environment.

Formulations and preparations of hand
sanitizers by herbal plants have been proved
effective against pathogens and results have also
been compared and fond effective with alcoholic
based formulations of hand sanitizers. These herbal
formulations have been considered safe for human
health as far as to environment.

PLAN OF WORK :

Following is the plan for research project for
preparation of polyherbal hand sanitizer :-
Collection of Data which researched previously
Preparation of plant extract for hand sanitizer
Collection of Excipients for polyherbal hand
sanitizer

Testing Anti-microbial Activity

Evaluation test for polyherbal hand sanitizer
Checking compatibility of preparation

Stability testing

METHODOLOGY AND MATERIAL
Collection of selected leaves of the plant :-

Collection of leaves of the plant The
plants leaves were collected for the preparation of
sanitizer from in and around the campus The
hospital premises. The plant selected on the basis
of its potent antimicrobial activity reported In
research articles. The plants used for the study were
Lantana Camara -Gultura,Tridax Procumbens-
tantani,Ocimum sanctum(linn) -Tulsi, Azadirachta
Indica-Neem. The Plants leaves collected were
weight, washed, cleaned and shade dried in
laboratory. After drying Plant extract was prepared
in ethanol and used for the preparation of hand
sanitizer

Preparation of Extract For Hand Sanitizer :

1] collection of leaves of herbs of lantana camara,
tridax Procumbens, ocimum sanctum, Azadirachta
indica from the farms.

2] Dry the leaves for 24 hrs. In this process plants
leaves become dry as it is capable of convert into
fine powder.

3] Powdered the plant leaves which are dried
previously.

4] Keep the powdered plants leaves weigh all
plants powdered leaves and take 50gm of each
plant leaves powder for extraction.

5] Take 50 gm of powdered leaves and poured into
100ml volumetric flask add 100ml 99.9% pure
ethanol to it and kept soaked for 24 hrs.

6] Filter the extract form the volumetric flask.

Preparation of Polyherbal Hand Sanitizer

The herbal sanitizer was prepared by the following
ingredients given below-

1. Plant extracts prepared from 50 gram dried
plant were added in equal amount

Hydrogen perioxide -0.2 ml

Glycerol -2. 5 ml

Ethanol 10 ml

Kapoor — 2 Nos

Isopropyl alcohol - 10 ml

Distilled water was used to make up to 100 ml
The pH of the hand sanitizer was checked using pH
strips.

Noogkwn

Antimicrobial activity of hand sanitizer:-

The antimicrobial activity of hand
sanitizer was evaluated by disc diffusion method
using Mueller hintonmedia.The commercial
sanitizers were used for comparative study with the
Sanitizer prepared in laboratory. The commercial
sanitizers used were Sterilium, Savlon, Purest,
Hand safe, Genius, Lab alcohol (70% isopropyl
alcohol as hand disinfectant).

Disc Diffusion Method :—

This method is based on the principle that
antibiotic-impregnated disk, placed On agar
previously inoculated with the test bacterium, pick-
up moisture and the Antibiotic diffuse radially
outward through the agar medium producing an
antibiotic Concentration gradient. The
concentration of the antibiotic at the edge of the
disk Is high and gradually diminishes as the
distance from the disk increases to a point Where it
is no longer inhibitory for the organism, which then
grows freely. A clear Zone or ring is formed around
an antibiotic disk after incubation if the agent
inhibits Bacterial growth.

The disk diffusion method is performed
using Mueller-Hinton Agar (MHA), which Is the
best medium for routine susceptibility tests because
it has good reproducibility, Low in sulfonamide,
trimethoprim, and tetracycline inhibitors, and gives
satisfactory =~ Growth ~ of  most  bacterial
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pathogens.The inoculum for the disk diffusion
method is prepared using a suitable broth Such as
tryptic soy broth. This medium is prepared
according to manufacturer’s Instructions, dispensed

Observations of anti microbial activity -

in tubes at 4-5 ml and sterilized. Sterile 0.9% salt
solution may also be used.Media are supplemented
with 1-2% sodium chloride (NaCl) if intended for
Marine organisms

Sr.No | Test Organisms Zone of inhibition
Lantana camara | Tridax Procumbens | Azadirachtaindica | Ocimum sanctum

1. E.coli 19+141 8.1+0.6 17+£0.5 32.02+1.98

2. Staphylococcus 13.5+0.71 72+0.6 17+£3 18.68 + 0.95
Aureus

3. Pseudomonas 6+ 00 8+04 16 £0.6 25.1+0.75
Aeuroginosa

4, Proteus Vulgaris 13.2+0.71 7.4+0.6 20+0.1 32.02+1.76

5. Bacillus Cereus 15+1.41 6.8+1.2 19.5+05 18.02 + 0.88

Fig. Antimicrobial testing

Evaluation test for Polyherbal Hand Sanitizer
Physical stability of hand sanitizer

The physical changes were determined by
observing color, odor and pH of sanitizer weekly.
After sanitizer preparation the pH of the sanitizer
was checked. The pH of sanitizer was 8, alkaline.
Alkaline pH is good for skin and maintains
moisture and does cause dryness of skin. The
sanitizer was prepared in June and its color, pH and
odor were checked every week. The sanitizer was

found stable for 3 months without change in color,
odor and pH.

Odor - Alcoholic

Color — Light Orange

PH-8

Shelf life of hand sanitizer

The sanitizer was kept at different room
temperature and observed for 3 months with no
physical change. The sanitizer was kept at high
temperature at 40 + 2°C, room temperature at 27 *
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2°C and low temperature in refrigerator at 4 = 2°C
for three months. The sanitizer was found stable at
all the three different temperatures. The physical
stability including pH, color and odor was stable.
As well as consistency and viscosity was also
found stable. The turbidity was checked in sanitizer
and no turbidity was also seen. High temperature
promotes the growth of bacteria and fungus, but
sanitizer made by us did not showed any turbidity
or growth in sanitizer. [5]

Skin exposure to sanitizer

Skin sensitivity of the sanitizer was
checked on different individuals and feedback was
collected in consent form. The individuals gave
positive response with mesmerizing odor and
soothing effect after wusing sanitizer. The
individuals were asked to observe redness,
irritation, burning sensation and dryness. But no
side effects were seen in any individuals after using
sanitizer. Like other commercial sanitizer, our
sanitizer gave soothing effect and no dryness was
observed.

Stability Testing

Antimicrobial Activity; Table:

Liquid sanitizer was allowed to stand at
370C for two months. The stability of liquid
sanitizer was observed during this period. The
sample which was stable liquid after standing was
indicated as stable and the sample in which
precipitation were caused; then liquid was said to
be as unstable [34]

Il. RESULTS:

The polyherbal sanitizer was prepared in

the laboratory and its efficacy was checked, its
shelf life, pH and other physical parameters were
evaluated. The antimicrobial activity of the
sanitizer and its ingredients were evaluated on
different bacterial strains and its efficacy on
different individuals was also evaluated.
The ingredients used for the preparation of sanitizer
were isopropyl alcohol, hydrogen peroxide
(H202), ethanol, glycerol, camphor, mixture of all
plant extracts and distilled water. The plant extract
used for the preparation of sanitizer were Ocimum
sanctum (Shyama tulsi), Lantana
camara(Gultura)and Azadirachta indica (Neem),
Tridax Procumbens(tantani,jakhamkhudi)The plant
details with family name are given in introduction.

Sr. | Test Zone of Inhibition
No | Organisms
Lantana camara | Tridax procumbens | Ocimum sanctum | Azadirachta Indica

1. E.Coli 19+1.41 8.1+0.6 17+0.5 32.02+1.98

2. Staphylococcus | 13.5+0.71 7.02+0.6 17+3 18.68 + 0.95
Aureus

3. Pseudomonas 60 8+04 16 +0.6 25.1+£75
Aeuroginosa

4. Protease 13271 7.4+0.6 20+0.1 32.2+0.76
Vulgaris

5. Bacillus Cereus | 15+1.41 6.8+12 195+ 05 18.2 +0.88

Fig. Results of antimicrobial testing against various microorganisms

Physical stability of hand sanitizer

The physical changes were determined by
observing color, odor and pH of sanitizer weekly.
After sanitizer preparation the pH of the sanitizer
was checked. The pH of sanitizer was 8, alkaline.

Alkaline pH is good for skin and maintains
moisture and does cause dryness of skin. The
sanitizer was prepared in June and its color, pH and
odor were checked every week. The sanitizer was
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found stable for 3 months without change in color,
odor and pH.

Odor - Alcoholic

Color — Light Orange

PH-8

Shelf life of hand sanitizer

The sanitizer was kept at different room
temperature and observed for 3 months with no
physical change. The sanitizer was kept at high
temperature at 40 = 2°C, room temperature at 27 +
2°C and low temperature in refrigerator at 4 + 2°C
for three months. The sanitizer was found stable at
all the three different temperatures. The physical
stability including pH, color and odor was stable.
As well as consistency and viscosity was also
found stable. The turbidity was checked in sanitizer
and no turbidity was also seen. High temperature
promotes the growth of bacteria and fungus, but
sanitizer made by us did not showed any turbidity
or growth in sanitizer [ as per ICHguidline]

Skin exposure to sanitizer

Skin sensitivity of the sanitizer was
checked on different individuals and feedback was
collected in consent form. The individuals gave
positive response with mesmerizing odor and
soothing effect after using sanitizer. The
individuals were asked to observe redness,
irritation, burning sensation and dryness. But no
side effects were seen in any individuals after using
sanitizer. Like other commercial sanitizer, our
sanitizer gave soothing effect and no dryness was
observed.[8]

Stability Testing

Liquid sanitizer was allowed to stand at
37° C for two months. The stability of liquid
sanitizer was observed during this period. The
sample which was stable liquid after standing was
indicated as stable and the sample in which
precipitation were caused; then liquid was said to
be as unstable.[34]

1. DISCUSSION

The skin of human provides nutrients and
suitable growth conditions for opportunistic
microbes and other pathogens and these resist most
of cleaning regimen and contribute to their
existence in ecosystem.Hand hygiene is a simple
and least expensive means of preventing hospital
acquired infections specially derived from
environmental surfaces. There are different types of
sanitizers available in the market commercially

which includes alcohol and non alcoholic based
sanitizer. Different sanitizer has different effect of
bacterial growth and leads biocidal activity.
Nowadays, due to COVID 19 pandemic, there is an
urgent need and demand of hand sanitizer not only
in medical professionals, but also in common man.
Alcohol based sanitizer if used regularly leads
dryness of skin and irritation also in sensitive
people .So we focused on polyherbal sanitizer. In
the present study we selected seven plants and
prepared a sanitizer using alcohol, glycerol,
hydrogen peroxide and camphor. Every ingredient
has a specific role in inhibiting the growth of
bacteria and fungus also. Our study focused on
antibacterial activity of hand sanitizer and was
found potent as compared to other well known
commercial sanitizer. The plants selected for the
study were Lantana Camera -Gultura, Tridax
Procumbens-tantani ,Ocimum sanctum(linn) -
Tulsi,Azadirachta Indica-Neem.

The selection of ingredients was on the
basis of its medicinal and antibacterial properties
reported. The ingredients were also checked for its
antibacterial property against bacterial strains
Peudomonasaeroginosa, Bacillus cereus,
Streptococcus  pyogenes, Klebsiella  spp.,
Escherichia coli, Staphylococcus aureus and
Dermatophyte and gave potent activity against all
pathogens used for the study. The use of methanol
in hand scrub is not recommended due to its toxic
effects and cause severe systemic toxicity, even
deaths can occur after oral, pulmonary or skin
exposures leads to chronic toxicity (e.g., visual
disturbances) if used regularly.Therefore, in place
of methanol ethanol, isopropyl alcohol, n-propyl
alcohol, or their combinations can be used in
alcohol based hand rub .Therefore, isopropyl and
ethanol was selected in the present study to prepare
sanitizer.

Ocimum  sanctum common Indian
aromatic plant, belongs to the family of Lamiaceae.
The plant is reported for antimicrobial property
against  Actinobacillusactinomycetemcomitans,a
periodontal pathogen responsible for human dental
plaque with 22 mm zone of inhibition.The plant
used in preparation of hand sanitizer with different
ingredients .and showed antimicrobial property
against E. coli, Pseudomonas aeuroginosa,
Staphylococcus aureus, Bacillus subtilis and Fungi-
Sacchromyces cerevisiae and Candida albicans
Ocimumgratissimum L. (Labiatae) is widely
distributed in tropical and warm temperature
regions and commonly used in folk medicine to
treat different diseases, e.g. upper respiratory tract
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infections, diarrhea, headache, ophthalmic, skin
diseases, pneumonia, and also as a treatment for
cough, fever and conjunctivitis.

V. CONCLUSION:

Hands are the most common mode of
transmission Of pathogens to patients and proper
hand hygiene Can prevent health care-associated
infections and the Spread of antimicrobial
resistance. Scientific Evidence and ease of use
support of alcohol-based Hand sanitizers during
patient care. It may be Concluded that Herbal Hand
Sanitizer has a Significant anti-microbial effect on
the specified Microorganisms except Ps.
Aeruginosa and S.Cerevisiae. Thus, there is
immense potential in Establishing the use of
antimicrobial herbal products As a measure to
control the multidrug resistant through Microbes
Microbes as well as check their spread through
Hands from one geographical region to another.
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