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Healthcare-associated infections are a major concern among healthcare professionals and hospitalized
individuals. These infections can be significantly controlled through proper hand hygiene.
Conventionally, alcohol-based agents are used for hand sanitization, but they often cause severe skin
dryness. Maintaining skin moisture is essential to prevent damage that could potentially lead to chronic
infections. This can be achieved by using non-alcoholic hand sanitizers. The primary objective of this
study was to develop such a non-alcoholic hand sanitizers. To achieve this, a novel Ayurveda-based
herbal non-alcoholic hand sanitizers was formulated using aqueous distillate (arka) prepared from the
dried flowers of an Indian medicinal herb, Woodfordia fruticosa Kurz (commonly known as fire flame
bush or Dhathaki). Phytochemical analysis and antimicrobial activity testing were conducted on this
preparation, termed Dhathaki arka. Additionally, its hand sanitization efficacy was compared among
healthcare professionals at Sri Dharmasthala Manjunatheshwara College of Ayurveda and Hospital,
Hassan, India. Results indicated that the novel non-alcoholic herbal hand sanitizer, formulated based
on Ayurvedic principles, demonstrated effective antimicrobial activity, making it a competent and
skin-safe hand sanitizer. In conclusion, the herbal-based Dhathaki arka hand sanitizer is effective
for hand hygiene while avoiding the adverse effects on skin caused by alcohol-based alternatives.
Therefore, Dhathaki arka warrants further large-scale evaluation for development as a commercial
herbal-based hand sanitizer.

Key words: Woodfordia fruticosa Kurz, arka, antimicrobial activity, phytochemical analysis, reduction

factor

Healthcare-Associated Infections (HCAIs), also
known as hospital-acquired or nosocomial infections,
occur among Healthcare Professionals (HCPs) and
hospitalized individuals alike*¥). HCPs can acquire
these infections during interactions with individuals,
individual samples/specimens, medical equipment,
and other daily activities in the hospital. Individuals
may develop HCAIs during their hospital stay
(typically within 48-72 h) or after discharge, within
10 d®. All individual groups, regardless of gender,
age, or medical condition, are susceptible to acquiring
HCAIs. However, elderly and immunocompromised
individuals, as well as those in the Intensive Care
Unit (ICU), are at a higher risk of developing
HCAIs. These infections are caused by bacteria,
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fungi, viruses, and parasites that are present and
circulate within the hospital environment!®!. The list
of common HCAIs and the worldwide estimate of
their incidence rate are provided in Table 1. These
nosocomial infections are primarily spread through
direct surface-to-body contact or via vectors. Some
common vectors include flies, cockroaches, and ants
found in medical centers?®. Indirect transmission
of HCAIs typically occurs through contact with
contaminated medical components such as needles,
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syringes, gloves, dressings, vials, bags, medical
equipment, and morel®. Additionally, HCPs can
serve as significant vectors of HCAIs, as their hands
often harbor microorganisms that are transmitted
between individuals!”. Several control measures
are implemented in hospital settings worldwide
to prevent and reduce HCAIs. The most crucial
and effective measure is the maintenance of hand
hygiene through regular hand washing or the use
of sanitizers, which is mandatory for HCPs at
the start and end of every activity. This includes
physicians, surgeons, nursing staff, microbiologists,
lab technicians, pharmacists, and others. Additional
control measures include maintaining hospital
hygiene, vaccination, proper sample handling and
transportation, disposal of medical waste, use of
protective coverings (such as clothing and gloves),
use of antiseptics and disinfectants, regular infection
surveillance in hospital environments, and educating
HCPsl®l. However, all these control measures will
only be effective if they are rigorously implemented
and consistently followed by every HCP.

In practice, less than 50 % of HCPs are reported to
effectively and consistently practice handwashing
or sanitization®™!%, Several global studies on HCP-
selected populations have confirmed that their
knowledge, practices, and attitudes towards HCAIs
are of significant concern™!'""'3, In 2013, Danzmann et
al."conducted an extensive global systematic review
on the role of HCPs in the outbreak of nosocomial
infections. The study covered 152 outbreaks across
26 countries. Of these, 59 outbreaks were caused
by physicians (30 of which were from surgeons), 56
by nursing staff, 9 by technical staff, and 5 each by

kitchen staff and midwives. Appropriate and regular
education for HCPs has shown a significant reduction
in the occurrence of such infections!'>!3.

Hand hygiene or sanitization in hospital settings
is primarily achieved through two techniques;
soap, water hand washing and alcohol-based hand
sanitization. In the former method, transient microbes
on the hands are washed off but not killed. In contrast,
Alcohol-Based Hand Sanitizers (ABHS) effectively
kill both resident and transient microbes!'. Repeated
hand washing is not practically feasible for HCPs
every time they perform a medical activity. As a
result, hand sanitizers are the preferred method for
achieving hand hygiene in healthcare settings. In
most cases, chemically formulated ABHS are used.
However, with regular use, the chemicals present in
these sanitizers may induce dermatitis. The alcohol
component (60 %-95 %, v/v; ethanol, isopropanol,
or n-propanol) in hand sanitizers dehydrates the skin,
leading to skin infections and other sensitivity issues
such as redness and rashes. The dryness caused by
alcohol can cause the upper skin layer to peel off,
making the hands more sensitive to Ultraviolet
(UV) light. In some hand sanitizers, alcohol is
replaced by triclosan, a potent antimicrobial agent.
However, triclosan, when applied to wounds, can
enter the bloodstream and cause allergic reactions!'®l.
Additionally, ABHS are not effective against bacterial
spores, non-enveloped viruses, or protozoal'’l,
Owing to these limitations, there is a pressing need
for skin-friendly and NAHS that can effectively
replace ABHS for use in hospital settings as well as
for domestic applications.

TABLE 1: THE COMMONLY ENCOUNTERED HOSPITAL-ACQUIRED INFECTIONS AMONG HCPS AND
INDIVIDUALS WITH THEIR WORLDWIDE ESTIMATED RATE OF AS PER RECENT REPORTS

S. No. Hospital acquired infections Worldwide estimated rate (%)
1 Urinary tract infection 12.9

2 Surgical site infections 21.8

3 Pneumonia 21.8

4 Bloodstream infections 9.9

5 Ear, nose, tongue and mouth infections 5.6

6 Skin infections 3.2

7 Cardiovascular infections 1.2

8 Bone and joint infections 1.0

9 Central nervous system related infections 0.8

10 Reproductive tract infections 0.6

11 Systemic infections 0.2
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NAHS available in the market are often substituted
with chemicals or antiseptics instead of alcohol.
Some examples include chlorhexidine (highly
effective against gram-positive bacteria, but
moderately  effective  against  gram-negative
bacteria), chloroxylenol (effective against all
bacteria except Pseudomonas aeruginosa), iodine (a
potent antimicrobial, but causes skin irritation and
discoloration), quaternary ammonium compounds
(highly effective against gram-positive bacteria
and lipophilic viruses only), triclosan (a potent
antimicrobial with a risk of allergic reactions if it
enters the bloodstream), and benzalkonium chloride
(less effective compared to alcohol)!'”). Several
groups have explored the use of herbal or natural
ingredients as alternatives to chemicals in the
development of gentle NAHS!322, The adoption of
these plant- and herbal-based hand sanitizers is being
promoted due to their antimicrobial activity and
other beneficial biological properties, offering a safer
alternative to mitigate the adverse effects associated
with chemical-based and ABHS!"!. In the present
investigation, we have developed a novel, medicinal
plant-based Ayurvedic non-alcoholic hand sanitizer.

The Ayurvedic medicinal plant of choice in the
present investigation is Woodfordia fructicosa (W.
fruticosa) Kurz, commonly called fire flame blush.
In Ayurveda, this plant is named as Dhathaki. In
Sanskrit, Dhathaki is named as tamrapushpi, as the
flowers are bright red in colour. It is an indigenous
deciduous flowering shrub of India belonging to
the family of Lythraceae. The plant grows up to
3.6 m in height in the hilly regions of India. It is
also distributed in other South East and far East
Asian countries. The parts of plant including leaves,
flowers, and bark are used in Ayurveda in form of
decoctions, churnas, ghritas, and others to treat
several diseases such as dysentery and diarrhoea as it
is highly astringent!?*!. Of the 18 arishtas (fermented
formulations) mentioned by the Indian Ministry
of Health and Family Welfare for medicinal use,
17 contain Dhathaki as an active ingredient?¥. In
folk medicine of India and Nepal, a decoction of
Dhathaki leaves, known as dawai, is used to treat
fever. Additionally, a tonic prepared from the dried
flowers of Dhathaki is used to treat liver disorders,
mucosal membrane issues, and hemorrhoids™.
The acrid and pungent extract of dried Dhathaki
flowers is astringent, a property attributed to the
tannins present in them, including woodfordins,
oenotheins, gemin D, tellimagrandin, heterophyllin,
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and isoschimawalin. Other phytochemicals found in
the flowers include carbohydrates, chrysophanol-

8-O-Beta (B)-d-glucopyranoside, myricetin
glycosides, naringenin 7-glucoside, kaempferol
3-O-glucoside, pelargonidin 3,5-diglucoside,
cyanidin  3,5-diglucoside, phenolic compounds

(such as ellagic acid), flavonoids (quercetin and
myricetin glycosides), sterols, steroids, gums, meso-
inositol, octacosanol, and B-sitosterol**2¢?71 These
components make the flower extract a potent agent
with anti-hemorrhagic, styptic, stimulant, laxative,
sedative, anti-parasitic, wound-healing, alexiteric,
and antibacterial properties®®. In various Southeast
Asian countries, traditional medical practitioners
have long utilized the therapeutic properties of
Dhathaki flowers, leading to high demand for
these flowers in the herbal product market both
domestically and internationally®. A medication
named Sidowava, made from dried Dhathaki
flowers, is used in traditional medicine in Indonesia
and Malaysia to treat sprue, bowel disorders, and
infertility in women!?>3%, The biological activities
of Dhathaki flower extracts include antimicrobial,
antitumor, antiulcer, antifertility, immunomodulatory,
hepatoprotective, cardioprotective, antioxidative,
analgesic, anthelmintic, antihyperlipidemic, and
antihyperglycemic effects?*. With this background,
Dhathaki flowers were selected as a promising
candidate for developing a novel non-alcohol-
based hand sanitizer. The method of hand sanitizer
preparation was also carefully chosen. The Arka
kalpana method is a popular Ayurvedic technique
for preparing pharmaceutical and therapeutic
formulations, as it preserves the active and volatile
compounds of the herbal medicine for extended
periods. This method involves creating a liquid
herbal formulation by distilling water-soaked herbal
products using an Arka yantra (distillation apparatus)
BU. In this study, dried Dhathaki flowers were
distilled to prepare a novel hand sanitizer, named
Dhathaki arka. This formulation was evaluated
for its phytochemical content and antimicrobial
activity against clinical isolates at a laboratory
scale. Additionally, its efficacy as a hand sanitizer
was assessed through a comparative study involving
healthcare professional volunteers in a hospital
setting.

MATERIALS AND METHODS

Sample collection:
1 kg of dried Dhathaki (W. fruticosa) flowers was
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collected from the campus of Sri Dharmasthala
Manjunatheshwara College of Ayurveda and Hospital
(SDMAH) in Hassan, Karnataka, India. The plant
sample was authenticated as W. fruticosa Kurz flowers
through 3™ party verification at the Department of
Botany, Government Science College, Hassan. Detailed
morphological features of the sample were carefully
noted and documented in-house for future reference.

Microbial cultures:

Confirmed clinical 1isolates of FEscherichia colli,
Klebsiella pneumoniae, Pseudomonas sp.,
Staphylococcus aureus, and Candida albicans were
used in this study.

Test subjects:

A total of 30 healthy volunteers, comprising HCPs
(postgraduate residents, consultants, and hospital staff)
from SDMAH, Hassan, were enrolled in this study after
obtaining written consent. HCPs with cuts, wounds,
skin infections, a history of hypersensitivity, or recent
illness recovery were excluded. Enrolled participants
were instructed not to use any topical or systemic
antimicrobial agents or medications known to affect
the skin's microbial flora within 5 hours prior to swab
collection.

Preparation of Dhathaki drug extracts using dried
flowers:

For the preparation of the Dhathaki drug extract, the
volatile fraction of the dried flowers was extracted using
the cold maceration method, with slight modifications
as described elsewhere®!. Briefly, 50 g of W. fruticosa
dried flowers was placed in 250 ml of distilled water in
a conical flask, which was then sealed with a stopper.
The flowers were soaked in water on a rotary shaker
for 7 d with constant shaking. After 7 d, the filtrate was
filtered using a 0.22 pm filter paper, and the resulting
filtrate was collected. An aliquot was separately
preserved for antimicrobial activity experiments. The
remaining filtrate was subjected to evaporation at 60°-
80° to obtain the concentrated extract. This evaporated
extract was then dissolved in Dimethyl Sulfoxide
(DMSO) at a concentration of 2000 ug/ml (w/v) and
stored at room temperature in aliquots until use. The
drug extract was specifically prepared in this study for
the determination of phytochemical components and
antimicrobial activity of Dhathaki flowers.

Preparation of Dhathaki arka using dried flowers:

For the specific purpose of application as a hand
sanitizer, Dhathaki dried flowers were subjected
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to the preparation of Arka kalpana following the
classical method in the Department of Rasashastra and
Bhaishajya Kalpana, SDMAH, Hassan. Briefly, 50 g of
W. fruticosa dried flowers were cut into smaller pieces
and soaked overnight in 250 ml of distilled water. The
following day, 10 parts of distilled water were added to
the soaked solution and subjected to distillation. The
initial few drops of the distillate were discarded, and the
rest were collected in sterile 15 ml containers until 60 %
of'the distillate (arka) was obtained. The pH and alcohol
content of the arka preparation were determined, with
results confirmed in duplicates. Further, the preparation
was subjected to phytochemical analysis.

Phytochemical analysis of the Dhathaki drug extract
and arka:

Qualitative tests were performed to examine the
presence and absence of phytochemical compounds
in the Dhathaki drug extract and arka, as described
elsewhere®?4, The phytochemical compounds that
were screened from both preparations include; alkaloids
through Dragendorft’s, Mayer’s, and Wagner’s tests;
carbohydrates using Benedict’s and Fehling’s tests;
tannins using bromine and lead acetate tests; glycosides
using Borntrager’s test; steroids using the Salkowski
reaction; saponins using the foam test; flavonoids
using the sulfuric acid test; and phenols using Folin-
Ciocalteu's reagent test.

Determination of effective antimicrobial
concentration of Dhathaki cold maceration extracts
preparation on clinical isolates:

To determine the antimicrobial activity of Dhathaki
extract preparation, both bacterial and fungal strains
were carefully selected. Clinical isolates of Escherichia
coli, Klebsiella pneumoniae, Pseudomonas sp.,
Staphylococcus aureus, and Candida albicans were
sourced from the SDMAH culture repository. The
conventional method of cup diffusion in Muller-
Hinton Agar (MHA) medium was used to assess the
antimicrobial activity and to determine the effective
antimicrobial concentration of the Dhathaki extract.
Briefly, a total of 8 cups (5 mm diameter) were made in
MHA plates using a sterile cork borer, and pure cultures
of each selected strain were spread-plated during the
exponential growth phase (10° CFU/ml). Then, 50 ul
of the extract preparation at concentrations of 3000 pg/
ml, 2000 pg/ml, 1000 pg/ml, 900 pg/ml, 800 pg/ml,
700 pug/ml, and 600 ug/ml were placed in each well.
The eighth cup received 50 pl of sterile distilled water,
serving as the negative control. Each culture plate was
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maintained in duplicates. All bacteria-inoculated plates
were incubated at 37° for 24 h, while the Candida
albicans-inoculated plates were incubated at 30° for
48 h. After the completion of the incubation period,
the plates were observed for the presence or absence
of a zone of inhibition around the cups. If a zone was
present, its size was measured and recorded in mm.
The lowest concentration of the Dhathaki extract
preparation that demonstrated inhibition against each
microbial strain was considered the effective inhibitory
concentration for that respective strain. The data were
analyzed statistically using Statistical Package for
Social Sciences (SPSS) software.

Intervention study:

Assessment of microbial load Reduction factor (R)
induced by Dhathaki arka preparation: In this study,
the aim was to determine the efficacy of the Dhathaki
arka preparation as a hand sanitizer. To assess this, 2
interventional products were included; a conventional
alcohol-based hand sanitizer (Sterillium® containing
propan-2-ol and propan-1-ol) and Dhathaki arka (diluted
1:3). Sterillium® was used as the reference standard.
Before application, the volunteers were instructed to
thoroughly rub their palms to ensure the uniform spread
of microflora. Each volunteer was subjected to the
application of Sterillium® (10 ml) on the left palm and
Dhathaki arka (10 ml) on the right palm. The applied
hand sanitizers were left on the palms for 30 s, after
which the palms were allowed to dry for 2 min. Before
and after treatment, a sterile cotton swab was used to
collect a sample from each palm separately, and the
swabs were transferred to appropriately labeled sterile
tubes. Serial dilutions of the collected swab samples
were performed, and the microbial load (CFU/ml) from
each dilution was recorded.

The microbial load before treatment served as the
baseline count. Both the baseline and post-treatment
microbial counts were then used to determine the R.
The resulting R (calculated using the formula provided
below) directly indicated the efficacy of Dhathaki arka.

R= log, (baseline microbial count)-log  (post

treatment microbial count)

RESULTS AND DISCUSSION

The phytochemical profiling of the aqueous drug extract
prepared from dried Dhathaki flowers indicated the
presence of secondary metabolites, including alkaloids,
flavonoids, glycosides, and tannins. The presence of
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carbohydrates was also confirmed through qualitative
tests (Table 2). These results are partially in agreement
with earlier reports. For instance, Syed et al.*” also
reported the presence of saponins, along with alkaloids,
flavonoids, glycosides, tannins, and carbohydrates, in
the aqueous extract of W. fruticosa flowers!*".

However, in the present study, saponins were not
detected. This difference in the phytochemical profile
could be attributed to slight variations in the extraction
process. Unlike the current study, Syed et al.’! used a
soxhlet extractor to prepare the aqueous extract, which
may have influenced the yield of secondary metabolites.
This underscores the impact of extraction methods on
the final composition of the extract, even when using
the same extraction medium, i.e., water. Additionally,
the secondary metabolites identified in the Dhathaki
extract are all hydrolysable, as they were effectively
extracted into the aqueous solution. It is noteworthy
that both studies used qualitative tests to detect the
presence or absence of phytochemical compounds.
However, detailed quantitative tests and specific
chemical profiling using sophisticated techniques
would provide more critical information regarding the
specific components and their concentrations in the
final extract.

The presence of flavonoids and tannins in the aqueous
drug extract suggests that the predominant phenolic
compounds of W. fruticosa are easily extractable into an
aqueous format®. Although previous studies strongly
support the presence of steroid compounds, such
as hecogenin and meso-inositol, in the flowers of W.
fruticosa, the drug extraction method used in this study
failed to extract steroids into the aqueous solution*>!. In
contrast to the aqueous drug extract, the arka preparation
made from dried flowers of W. fruticosa did not contain
a diverse range of secondary metabolites. The only
phytochemical compounds found in the arka preparation
were saponins and carbohydrates. Although the same
aqueous medium was used for both preparations, the
longer distillation duration may explain the absence
of alkaloids, flavonoids, glycosides, and tannins in the
arka preparation. These compounds may have degraded
during the extended distillation process. Interestingly,
saponins were present in the arka preparation, whereas
they were absent in the aqueous extract. This suggests
that the saponins in the arka preparation are more
stable than other compounds and could withstand the
distillation conditions. Given that the primary goal of
this study was to develop a promising, skin-friendly,
and stable hand sanitizer, the Arka preparation was
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chosen over the aqueous drug extract. Compared to
the aqueous extract, the a Compared to the aqueous
extract arka preparation is sterile, contains stable
phytochemical compounds, and has a longer shelf life.
Therefore, it was selected for further critical evaluation,
including antimicrobial activity and its efficacy as a
hand sanitizer.

Testing the antimicrobial activity of an Ayurvedic
sanitizer is a fundamental and essential approach to
evaluate its efficacy as a hand sanitizer, particularly
for hospital settings!!>!*23¢ In this context, the
antimicrobial activity of the Dhathaki extract preparation
was tested against gram-negative, gram-positive,
and fungal models. Clinical isolates of Escherichia
coli, Klebsiella pneumoniae, and Pseudomonas sp.
were selected as representative strains for the gram-
negative bacterial model. Staphylococcus aureus was
used as the representative strain for the gram-positive
bacterial model. Finally, a clinical isolate of Candida
albicans was used to represent the fungal model. The
selection of microorganisms was made to include
those commonly associated with skin, oral, and
gastrointestinal infections, which are frequent types of
infections transmitted through contact.

Fig. 1 shows that the inhibition effect on microbes
increases with the concentration of the extract
preparation, regardless of the microorganism tested.
This general observation indicates that the Dhathaki
extract preparation is effective and inhibitory against all
three microbial models examined. As evidenced by the
zone of inhibition data, the antimicrobial activity of the
Dhathaki extract preparation was relatively consistent
across higher concentration ranges (3000-900 pg/ml),
with inhibition ranging from 50-56 mm at 3000 pg/ml,
38-52 mm at 2000 pg/ml, 36-40 mm at 1000 pg/ml, and
30-38 mm at 900 pg/ml.

However, for Candida albicans, only a minimal
difference in inhibition was observed below the
900 pg/ml concentration of the Dhathaki extract
preparation. A clear dose-response relationship was
noted in the antimicrobial activity against the tested
microorganisms below 900 pg/ml, with the inhibition
remaining proportional to the concentration at lower
concentrations (600 and 700 pg/ml), particularly for
bacteria. In further elaboration, the zone of inhibition
ranged from 16-20 mm against gram-negative bacteria,
16 mm against gram-positive bacteria, and 30 mm
against Candida albicans at a concentration of 600 pg/
ml of the extract. At a concentration of 700 pg/ml, the
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inhibition zone increased to 20-22 mm against gram-
negative bacteria, 20 mm against gram-positive bacteria,
and 34 mm against Candida albicanS. In conclusion, the
Dhathaki extract preparation demonstrated satisfactory
antimicrobial activity against both gram-negative and
gram-positive bacteria, as well as fungal isolates, at
concentrations as low as 600 pg/ml. The antimicrobial
activity observed at various concentrations in this
study strongly supports previous findings, highlighting
the plant’s potential as a potent antimicrobial agent,
particularly against human pathogens®!.

To evaluate the efficacy of the arka preparation as
a hand sanitizer, a comparative study was designed
using the commercial alcohol-based hand sanitizer,
Sterillium®. The study was carefully designed as a
randomized clinical trial, based on the observation
that such an approach is essential for establishing the
clinical application of a novel formulation in hospital
settings, as suggested by previous studies!®-2%-37:38],

The arka preparation had a pH of 3.92 and an alcohol
content of 0 % (data not shown). Based on this, it
was categorized as a NAHS, contrasting with the
composition of the commercial hand sanitizer. For the
efficacy study, a total of 30 HCPs were enrolled. The
right hand of each participant received the non-alcohol
based arka preparation treatment, while the left hand
received Sterillium®. Swab samples were collected
from each palm, both before and after hand sanitization.
Microbial colonies, including both bacteria and fungi,
were counted manually using a colony counter. Results
from palm swabs taken before and after treatment with
Sterillium® and the arka preparation showed a reduction
in colony numbers following hand sanitization.

The reduction in microbial load for both treatments
was statistically significant, as confirmed by the
Wilcoxon matched pairs test (p<0.05). To compare the
effectiveness of Sterillium® and the arka preparation,
the microbial R, was calculated for both products
before and after hand sanitization. Table 3 presents a
comparison of R across sample dilutions ranging from
10"to 10”7. Beyond the 1077 dilution, no further microbial
load reduction was observed. The significance of
microbial load reduction for both Sterillium® and arka
preparation is evident from the median values, which
show minimal differences across all dilutions. At 10¢
and 107 dilutions, both sanitizers exhibited identical
median values, indicating comparable microbicidal
activity and equivalent performance.
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TABLE 2: CLASS OF PHYTOCHEMICAL COMPOUNDS PRESENT IN THE AQUEOUS DRUG EXTRACT
OF DHATHAKI AND THE ARKA (AQUEOUS DISTILLATE) PREPARATION OF DHATHAKI THAT WAS
PREPARED FOR USE AS A HAND SANITIZER

S. No. Phytochemical component Test method Dhathaki drug extract Dhathaki arka preparation
Dragendorff’s
1 Alkaloids Mayer’s - ND
Wagner’s + ND
2 Flavonoids Sulphuric acid +
3 Glycosides Borntrager’s +
4 Phenols Folin-ciocalteu's ND
5 Saponins Foam - +
6 Tannins Bromine - ND
Lead acetate +
Molisch’s ND +
7 Carbohydrates Fehling’s + ND
Benedict’s + ND
8 Steroids Salkowski

Note: (ND): Not Done; (+): Positive and (-): Negative
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Fig. 1: Antimicrobial activity of arka preparation against gram-negative and gram-positive bacteria and fungal isolates
Note: (@#): 3000 pg/ml; (£): 2000 pg/ml; (7): 1000 pg/ml; (R): 900 pg/ml; (=): 800 pg/ml; (3): 700 pg/ml and (M): 600 pg/ml

TABLE 3: DESCRIPTIVE R. RESULTS OF HAND SANITIZATION USING STERILLIUM® AND ARKA
PREPARATION IN 30 HCPS

R, post treatment with hand sanitizer

Swab dilution (N=30) Sterillium® Arka preparation
Agee.?/ri\:;:)annzjsal)r;j Median MeanzSD Median
10 44.98+10.37 43.6 50.05+18.95 57.7
102 52.31+22.65 59.75 51.71£16.99 58.2
103 60.69+22.97 60.1 63.03+17.4 61.4
104 71.5£19.62 70.8 70.13+20.1 70.42
103 81.34+23.24 96.95 80.73x15.24 80.6
10 97.22+8.79 100 91.5+12.42 100
107 100 100 98.75+3.95 100
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In conclusion, the results of this study suggest that
arka preparation is an effective alternative to ABHS,
demonstrating equivalent efficacy in reducing germ
load on the palms of HCPs. Although the preparation
contained primarily carbohydrates and saponins,
further investigation into the specific active compounds
within these classes is recommended to identify those
responsible for its microbicidal effects. The broad
spectrum efficacy of arka preparation against both
bacterial and fungal strains supports its potential for
hand hygiene in a skin friendly manner, thereby aiding
in the prevention of contact-based disease transmission.
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