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Abstract

Background Wet wipes have been commercially used for various purposes, to clean hard
surfaces such as floors or kitchen surfaces including personal cleansing. Wet wipes were
impregnated with a synthetic lotion for cleaning the skin, these wipes are hygienic because
they are disposable and are normally discarded after their first use. Commercially available
antiseptic Wet wipes have strong antimicrobial agents Triclosan and other chemicals. The
present objective is to alternate the strong antimicrobial agents by using Herbal formulation in
Wet wipes. With Aloe barbadensis miller gel and essential oils based antimicrobial formulation
was used to prepare antiseptic wet wipes.

Methods Antimicrobial (Agar well diffusion method), antioxidant (DPPH assay), toxicity studies
(using Zebra fish embryo) were carried out in this study.

Results The 0.5-2ug/ml of essential oil showed promising antimicrobial activity against
standard routine bacterial pathogens, and also for Mycobacterium smegmatis wild strains.
100pg/ml of Tea tree oil and cinnamon oil were toxic to zebrafish embryo. However, sub-lethal
doses of oils is (100 pg/mL) against Zebrafish embryo.

Conclusion Thus, an eco-friendly, safe, low-cost herbal hand wipes are formulated for human
use for prevention and protection against microbial infection and for maintaining personal
hygiene.
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Introduction

Wipes are subjected to light rubbing on skin or friction, to remove
the dirt or liquid from the surface of the purchaser. The main
aim of the Consumers is they want wipes to absorb, retain, or
release dust or liquid on demand [1]. Records show that wipes are
constantly used by consumers in various aspects and its demand
is increasing vigorously. In recent days, their portability and
convenience, coupled with the hygiene aspect of their single usage
have made them very popular with all types of consumers. Wet
wipes are made up of porous and adsorbent sheets such as non-
woven materials, impregnated with a soothing or antiseptic agent
[2, 3]. Commercial routinely used wipes are used to clean the
hard surface including skin, for cosmetic purposes, Most of the
commercially available wet wipes were susceptible to microbial
contamination and require microbial inhibitors or preservatives
and Antiseptic wet wipes usually comprise of FDA approved
antimicrobial agents such as Triclosan or benzalkonium chloride
or chlorhexidine gluconate used to cleansing the microbial
contamination in hard surfaces and skin [4]. For easy use herbal
wipes can be used which will be a greatest choice and can
inhibit the growth. Efterpi et al [5] explained that Aloe vera is
used for mankind in various fields. Aloe vera latex and gel have
physiologically active substances with biological effects. The
identification of these substances is very important for the effective
use of the plant. The chemical composition of Aloe vera varies
and depends on climate, region, growing conditions and the age
of the plant or the processing method. Many researchers reported
that Aloe vera is a potent therapeutic application in skin disorders.
Maan et al [6] indicated the therapeutic applications of Aloe vera
in pharmaceutical, food and cosmetic side. He also explained
aloe vera has good anticancer activity, anti diabetic activity, anti
inflammatory, anti ulcer effects etc. Because of its wide variety of
applications the plant can be used in antiseptic wipes preparation
which will give a better and safe hygiene for the consumers
who use it. Where Hamid et al [7] indicated the medicinal and
pharmacological use of essential oils. These oils are produced
from different parts of the plant and each one has different
activity. The microbial activity of essential oils was tested with
the reference of Swamy et al [8] against P.aeruginosa, C.albicans,
and other different pathogens. Present study aimed about the Aloe
vera based herbal formulation along with essential oil to study the
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efficacy against various pathogenic bacteria for the application of
wet wipe preparation and also evaluate the toxicity study on zebra
fish embryos.

Materials and methods
Chemicals required

Chemicals and solvents used in this experiment are of analytical
grade.

Collection and processing of Aloe vera

The plant Aloe Veras were collected from Chintadripet,
Nimilicherry and Mandampakkam of Chennai, Tamil Nadu in
November 2019 and the voucher specimen was identified and
validated by a botanist. The freshly harvested leaves of aloe vera
were cut manually for experimentation. To avoid biodegradation
the leaves are pulled from the mother plant carefully not to break
the rind and packed in an icebox at 4-5°C and transported to the
laboratory. The leaves were washed completely with fresh water.
The outer layer of aloe vera was cut using a knife and the gel inside
was taken separately and placed in a beaker. After taking the
full gel in the beaker it was homogenized by blender to form the
viscous solution.

Formulation of herbal solution

To the Aloe vera solution with preservatives, essential oils were
added. This was done in four combinations. In 65% prepared
solution 0.5% of tea tree oil and 0.5% of cinnamon oil were
mixed separately and added. Lavender oil, basil oil and lemon
oil were added based on fragrance. Also, a guar gum of 0.05%
was dissolved with 30ml water and added to the solution. 0.5% of
Quercetin was mixed with 2ml of acetone or ethanol and this was
also separately added in the solution. 0.5ml of DMSO dissolved in
1.5ml of distilled water and added to the solution to the makeup of
100ml.To the other three combinations, different concentrations of
EO’s, gum, and quercetin with the stabilizing agent was added.

Addition of preservatives

Aloe verve plant

Figure 1. Extraction and preparation of viscous solution.
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Figure 2. The antioxidant activity of the crude Aloe vera
extract by DPPH method.

Preservatives are added to promote the shelf life of the gel and its
stability. Preservatives such as potassium sorbate of 0.1%, sodium
benzoate of 0.1%, glycerine 0.1%, vitamin E 3mg/100ml, vitamin
D 3mg/100ml, citric acid of 0.1% was added to the processed
viscous solution of Aloe vera [9].

Antioxidant assay

DPPH radical scavenging activity. The free radical scavenging
capacity of the plant extract was measured based on the method
delineate by Brand-Williams et al [10]. with slight modification.
It is based on electron-transfer that produces a violet solution in
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Figure 4. Antimicrobial assay of different formulations
against various pathogens.
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Figure 3. The antioxidant activity of the essential oils by DPPH
method.

methanol. This free radical, which is stable at room temperature,
is reduced to colorless methanol solution in the presence of an
antioxidant molecule [11]. 0.1 mM DPPH solution was mixed with
1ml of plant extract solution of varying concentration (10, 100,
500, 1000pg/ml) tubes was incubated at room temperature for
30 minutes in dark. Then the absorbance was measured using a
UV-Vis spectrophotometer at 517 nm. Gallic acid was used as the
standard [12]. The capability of scavenging the DPPH radical was
calculated by using the formula:

DPPH scavenging effect/activity

(%inhibition or %scavenging) = {(A0-A1)/A0)x100}
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Figure 5. Time Kkill assay for essential oil blend.
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Table 1. Classification of Aloe vera.

Kingdom Plantae

Clade Tracheophytes
Clade Angiosperms
Clade Monocots
Order Asparagales
Family Asphodelaceae
Subfamily Asphodeloideae
Genus Aloe

Species A. vera

Preparation and evaluation of antimicrobial herbal formulation

(1) Agar Well diffusion method. The antimicrobial activity of
formulated solutions was screened by well diffusion method. The
test strains used are S. aureus ATCC 29213, E.coli ATCC 25922,
P.aeroginosa ATCC 27853, E.faecalis ATCC 29212, C.crusei
ATCC 6258, C.albicans ATCC, and Mycobacterium smegmatis
culture were collected from Lingam Microbiological Laboratory.
The plates prepared with 15ml of Muller Hinton agar, lawn culture
were made in each plate with standard testing strains, by using
well puncture, well was made 15pul of formulated solution were
added to the well. Gentamicin was used as a positive control and
water as a negative control. The plates were incubated at 37°C
for 24 h. After 24 hours of incubation, the test determines the
efficacy of the formulation in terms of the zone of inhibition of the
organism. The higher the zone of inhibition, the test sample will be
more effective [13].

(2) Minimum inhibitory concentration. The MIC is defined as
the lowest concentration which completely inhibits the growth of
microorganisms for 24 hrs incubation. Determination of minimum
inhibitory concentration of formulation was determined by
preparing different concentrations 200ug, 400ug, and 800ug were
added respectively to the Muller Hinton broth. A 50ul volume
of each dilution was added aseptically into the wells of Mueller
Hinton agar plates that were already inoculated with test bacteria.
The agar plates were incubated at 37°C for 24 hours. The lowest
concentration of oils showing a clear zone of inhibition was
considered as the MIC.

Zebra fish embryo toxicity studies
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Zebra fish embryos were purchased from the zebrafish aquarium
in the Kanchipuram district. For toxicity studies, 10 healthy posts
hatched zebrafish were transferred to the wells of a 24-well plate
along with 1ml of embryo water (60 mg of sea salt/liter of ultrapure
water). Different concentrations of wet wipe formulation (5, 10,
25, 50 and100 pg ml-1) were added to the wells and incubated for
72hrs at 28.5°C [14]. Mortality of the zebrafish was noted after 24,
48 and 72 hrs. At the end of the incubation period, the embryos
were photographed using the stereomicroscope.

Statistical analysis

All invitro assay data signify the mean + standard deviation of
triplicates and IC50 was calculated by using one way analysis
of variances (ANOVA). The inhibition concentration for each
microorganism was analyzed using one-way analysis of variance
(ANOVA). P value < 0.05 was considered as significant.

Results
Collection and extraction of Aloe vera gel

The plant was collected from different places of Chennai and
was processed at Centre for Drug and Discovery Development,
Sathyabama Institute of Science and Technology and the
classification is represented in Table 1. The plant was sliced and
the gel was separated and placed in a beaker. The gel was ground
and made into a viscous solution in Figure 1.

Antioxidant activity by DPPH assay

(1) Antioxidant activity of Aloe vera extract and essential oils. The
free radical scavenging capacity of the plant extract was measured
with DPPH (2,2-diphenyl-1-picrylhydrazyl) method. It is a rapid
and simple method to measure the ability of essential oils and
the crude extract of Aloe vera act as free radical scavengers.
In this method the maximum level of crude extract of Aloe vera
inhibition was found to be 50% at 1000ug/ml. This can be seen
in Figure 2. And for the essential oil Lemon grass oil showed
maximum level of inhibition of 48% at 1000 pg/ml) and Citronella
showed minimum level of inhibition and the IC50 value was also
determined in Figure 3.

(2) Formulation of herbal solution. The formulation was prepared
in four combinations with different concentrations of EO’s, gum,
quercetin were shown in Table 2.

Microbial assay

(1) Anti microbial assay of different formulation. The microbial
activity of different formulation was performed against different
pathogens (Staph aurues, E.coli, P.aeruginosa, K.pneumoniae
and C.albicans after 24 hours of incubation the zone of inhibition

Table 2. Optimization of Essential oil concentration in antiseptic formulations.

Essential oil Formulation 1

Formulation 2

Formulation 3

Tea Tree oil 1+0.1

Cinnamon oil 1£0.2

Constant Base ratio

0.3+0.3

0.3+0.1

0.01+0.2

0.01+0.1

Aloe vera with stabilizing agent-50v/v; Guar gum-0.1%; Vitamin E & D-0.01%; Quercetin-1%
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Toxicity study using zebra fish embryo

Days Different concentration of herbal formulation
Contwol | 20 20 60pd S0ul 100 ul | 500 ul
Day-2 mumnmnu
Contol | 20 20d 60pd 80ul 100 ul | 500 ul
Day-3 EEEUE E E
Contol | 20 20,d 60pd 80ul 100 ul | 500 ul
Day-4 H-!EIQE@H
Control 20 40 60ul 80ul 100 ul 500 ul

Figure 6. Fabrication and packing of herbal wipes.

was noted. Whereas M.smegmatis took 24-48 hours to show
the zone of inhibition. Formulation one showed the highest
zone of inhibition against Klebsiella pneumonia, formulation 2
and 3 showed the highest zone against Staphylococcus aureus
represented in Figure 4.

(2) Minimum inhibitory concentration. This method is used to
measure the lowest concentration of the sample which inhibits the
growth of the specific pathogen. However formulation 1 showed
the lowest inhibitory concentration (100 pg/ml) against C.albicans,
where formulation 2 showed minimal inhibitory activity against
C.albicans at (250pg/ml), S.aureus at (62.5pug/ml) and E.coli
(500pg/ml) and formulation 3 showed lowest concentrations
against S.aureus at (100pg/ml). According to statistical analysis
results of one way ANOVA of Staphylococcus aureus the P-value
was 0.306, Candida albicans; P-value was 0.808, Escherichia coli
P-value was 0.530. However the P-values were greater than 0.05
were described in Table 3. As a result, we fail to reject the null
hypothesis and conclude that there is no significant variation in the
MIC at 95% CI for each of the test organisms.

Time kill assay

This assay is used to determine the bacetriacidal or bacteriostatic
activity of the essential oils over time. Based on the above results
formulation 2 and 3 were chosen to check the bactericidal activity
against Escherichia coli, Staphylococcus aureus, P.aeruoginosa
ATCC 27853, E.faecalis ATCC 29212 and C.albicans ATCC. The

results from this study show the potential of EO’s (Essential oil) as
a blend in the ratio of 1:1:2pg/ml concentration that is formulation
3 acts as a therapeutic option to reduce bacterial colonization and
infections from clinically resistant pathogens in Figure 5.

Toxicity on embryo of zebra fish

Toxicity was seen in the embryos of zebra fish from 24 to 72 hours
and every day the picture was taken in a microscope. At this period
different stages of zebrafish and also the movement was recorded.
The zygote, cleavage, blastula, gastrula and segmentation were
seen. This was seen for different concentration for the formulation
3 such as 20 pl, 40 pl, 60 pl, 80 pl, 100 pl and 500 pl were no
toxicity was observed. Even in higher concentration also after
72 hours the embryos able to survive in the herbal formulation
solution in all concentration Figure 6 and live rate of zebra fish
embryo.

Fabrication and packing of wipes

The non woven fabric material was cut into 10cm and autoclaved
to make the wipes sterile. The sterile wipes are placed on a tray
and the formulated solution is poured on the material and allowed
to settle for 5-10min so that the wipes absorbs the solution. It is
then folded and placed inside silver pack and it is sealed in Figure 7.

Trademark registration
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a. Non woven fabric material

Figure 7. Zebrafish embryo toxicity of herbal formulation.

The future scope of the study is to register for the trademark for
the product. Protocol for trademark are Receiving International
applications, Verification of International applications,
Certification and transmission of International application,
Receiving irregularities if any, from the wipe and responding
to them, Communication as to ceasing of effect, Receiving
international registrations designating India, Examination of
international registrations designating India, Publication of the
international registration and Opposition proceedings.

Discussion

The present study showed that the herbal wipes formulated from
Aloe vera plant has good ability to kill the microbes. These types
of wipes help doctors specially while consulting patients in order
to prevent them from getting rid of diseases or contamination. The
plant Aloe vera is used by man for thousands of years in medicine
mainly for therapeutic uses especially on skin [5]. It has found to
be effective against various diseases like wound healing, asthma,
HIV infections, teeth and gum protection and genital herbs. Also
shows good results against anticancer, antioxidant, antidiabetic
and anti inflammatory activities [15]. Bashir et al [16] denoted that

b. Embedded with formulated solution
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c. Packed herbal wipes

aloe vera extract showed 100% active against all gram negative
isolates and 75.3% active against gram positive pathogens. The
microbial and antioxidant activity of Aloe vera extract 50% at
1000pg/ml and essential oils 48% at 1000 pg/ml showed good
percentage of inhibition. Similar report denoted by Sultana et al
[17] the antioxidant activity of Aloe vera extract is 53% at 1000pg/
ml. Hamid et al [7] indicated the medicinal and pharmacological
use of essential oils. Essential oils like lemon oil, tea tree oil, basil
oil, cinnamon oil were extracted by distillation process and tested
against different pathogens. The microbial activity of essential oils
was tested with the reference of Swamy [8] against P.acrogenosa,
C.albicans, and other different pathogens. Essential oils were
extracted by distillation process. Formulation 1 showed maximum
zone of inhibition around 35mm against Staph. aureus. It was used
as blend for time kill assay. Time kill assay determined the death
of bacteria for certain period. In DPPH assay Aloe gel exhibited
radical in a concentration dependent approach and its IC50 value
was found to be 572.14 pg/mL, lower value of IC50 predicts the
higher antioxidant activity of a test substance [18]. In our study the
crude extract of Aloe vera act as free radical scavengers inhibition
was found to be 50% at 1000ug/ml. The sterility of the wipes was
checked for two months which showed there was no bacterial or
fungal growth at this period. The results from this study show the

Table 3. Minimum inhibitory concentration of different herbal formulations against three different pathogens.

Formulation 1 Formulation 2

Formulation 3

S.aureus  E. coli C.albicans S.aureus E. coli C.albicans S.aureus E. coli C.albicans I e
MIC pg/ml MIC pg/ml MIC pg/ml MIC pg/ml MIC pg/ml MIC pg/ml MIC pg/ml MIC pg/ml MIC pg/ml
- - - - 500 - - - -
- - - - - 250 100 - -
0.05

- - 100 - -
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potential of EO’s (Essential oil) as a blend in the ratio of 1:1:2pug/
ml concentration that is formulation 3 acts as a therapeutic option
to reduce bacterial colonization and infections from clinically
resistant pathogens. And the toxicity study is conducted with the
help of zebra fish embryos toxicity study was observed after 24 to
72hrs for different concentrations 20, 40, 60, 80,100 and 500 pg/ml
along with the control. During this time the embryo was developed
fish model with head and tail. By this study formulated solution
was proved as nontoxic which can be used for hands trial. At
last, the wipes was sterilized to kill the presence of any microbes
present over it and the formulated solution was poured on to wipes
in a tray. It was soaked for 10-15mins then folded and packed into
8 x 3cm silver pack.

Conclusion

Antiseptic herbal hand wipes were developed from Aloe vera.
The antimicrobial and antioxidant activity showed promising
activity. The shelf life and stability of the product were checked
under different temperatures where there was no change of color
and phase separation was found. The toxicity studies were done in
invitro under embryos of zebrafish. During this period the embryo
was developed into the segmentation period after 72hrs and no
toxicity was seen. Thus a herbal based wipes were formulated with
full microbial testing. The future scope is based on the Institutional
Review Boards (IRB) which will be applied for the product and
tested under 20-50 volunteers in their right and left thumb. Thus
the developed wipes can be taken to the market for the welfare of
the society.
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