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Abstract - In textile, Finishing is one of the significant
processes which augment the performance of the fabric
and functional properties as well. Health is always
thought to be an indispensable requirement for human
beings to live without any stress and it aids to give the
best output of any work. Hygiene is also one of the
important elements to live comfortably. A mosquito
repellent textile protects the human beings from the bite
of mosquitoes and ensures safety from the diseases like
malaria and dengue fever. Medicinal plants like neem
(Azadirachta indica), tulashi (Ocimum tenuiflorum) &
mint-leaf (Mentha) etc. are used for induction of organic
mosquito repellent activity and all of them are
ecofriendly. This project is an exiguous endeavor in
developing an eco-friendly mosquito repellent finished
fabric using the herbal extract from neem, tulshi and
mint-leaf . The extracted chemicals are finished on to the
fabric by pad-dry-cure process & exhaust process and
are evaluated using a mosquito repellency activity test
.Then the repellency behavior of fabrics were checked
after washing at three intervals — 5th,7th & 9th washes
.Finally, the finished fabrics showed a great amount of
mosquito repellent activity for both knit and woven
fabric which was calculated in percentage.

Index Terms - mosquito-repellency, neem, tulshi, mint,
excito chamber

INTRODUCTION

Mosquito repellent is a substance or finishing process
applied to skin, cloths, other surface which repels
away mosquitos.1 There are 3000 species of
mosquitos, but only three members are responsible for
the fatal diseases. Only female mosquitos have the
mouth parts necessary for sucking blood. So, they are
responsible for the diseases like malaria, Dengue,
Yellow fever, Chikungunia etc.2,3 Some mosquitoes
can be found 200 miles from their birthplace. One
species of Anopheles frequently becomes frozen but
after gradual thawing revives and is capable of laying
eggs. Of all the harmful creatures on earth, this little
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“vampire” probably poses the greatest threat to
mankind. Mosquitoes transmit diseases to more than
700,000,000 people annually and will be responsible
for the deaths of 1 out of every 17 people currently
alive. Malaria results from infection with a protozoan
carried by Mosquitoes and, according to reports from
the World Health Organization, cause as many as
3,000,000 deaths annually. It is responsible for yellow
fever, dengue, hemorrhagic fever, epidemic
polyarthritis, and several forms of encephalitis.4
Because of global warming the distribution of
mosquitoes has expanded from topical region to
northern latitudes, and that leads to a spread in sources
of viral infection from mosquitoes. The use of
effective insect repellents provides certain public
health benefits. During the 3rd World War many
people have died because of the disease caused by
mosquito. There is no effective vaccine for malaria. In
the modern era “Smart Textile” is became a buzzword.
Protective Textile is also a part of smart technology of
textile. By using this part human beings solves many
problems and mosquito repellent textile is one of them.
It is one the revolutionary feature of driving away
mosquitoes. By using this anyone can keep themselves
far away from mosquitoes. Plant like Neem, Tulshi,
Mint contained a great herbal characteristic. These
natural products are abundantly available in nature and
are widely distributed. They are cheap and not
processed and can be used as raw materials for
required applications. Natural repellents are identified
by researchers to control the Mosquitoes. Market for
fragrant clothing has also been expanded and due to
increase in awareness about health and hygiene,
people increasingly want their clothing to be
hygienically fresh.5-7 Apart from dyeing these
medicinal products give distinct odor for
identification. The stem, bark, leaf, root and tuber of
the plants and trees can be used for special application
The chemical treatment may cause problems on
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human skins but the natural treatment does not create
any such kind of harms rather sometimes it is very
helpful to human body skin. So natural treatment is
preferable against chemical ones.8,9 The repellent
properties of plants to Mosquitoes and other pest
insects have been well known before the advent of
synthetic chemicals. However, the most commonly
used insect repellents are synthetic chemicals that
mostly have contained DEET (N, Ndiethyl-3-
methylbenzamide) and  Permethrin  in  their
formulations. Although DEET is an effective repellent
against a broad spectrum of insects, however, there are
disadvantages associated with the use of DEET, which
stem principally from its activity as a solvent of paints,
varnishes, and some plastic and synthetic fabrics.10,11
The DEET has also toxicological profile. When people
get Permethrin on their skin, they may have tingling,
burning, and itching at that spot if Permethrin gets in
the eye, it can cause redness and pain. These treated
fabrics by mosquito repellent chemicals will make
revolutionary development in the upcoming days. So
many projects have been completed about mosquito
repellent finish. Some of them are by natural plan and
some of them are by artificial and synthetic chemical.
Natural sources are always preferable because they
have less adverse effect on environment and always
eco-friendly.12,13 Currently, different new Mosquito
control devices have been developed which have the
capability to control Mosquitoes and other biting
arthropods. These products claim that they can
dramatically decrease or even eradicate the number of
Mosquitoes and other biting arthropods present by
effectively trapping or repelling them from residential
properties. In another study, a lethal ovitrap was
designed and developed to kill dengue vectors through
an impregnated insecticide-treated ovistrip has been
evaluated in Rio de Janeiro, Brazil, and has shown to
be effective in reducing Aedes aegypti (L.)
populations in and around homes.14

CONDENSATION

The solution was filtered to get the required extracted
solution. Subsequently the finishing solution was
taken from the extracted solution from the evaporation
process and was used to finish the fabric. The
evaporation was done by burner for 2 minutes (Figure
2).
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Figure 2 Condensation process.

Recipe for mosquito repellent finishing on textile
materials:

By pad dry cure process, woven fabric was treated and
by exhaust process knit fabric was finished. In exhaust
method knit fabric was finished by using 3% owf
extracted chemicals, 1cc/L citric acid (C6H807),
15gm salt (NaCl)& 1cc/L wetting agent at temperature
55°C for 20 minutes. The pH was near about 5.5. In
pad-dry-cure method woven fabric was finished using
20cc/l  extracted chemicals, 1cc/L citric acid
(C6H80O7), 30gm/L salt (NaCl) & l1cc/L wetting
agent. The pickup% was around 80. Then the fabric
was dried at temperature of 100°C. After that curing
process was done at 160°C temperature for 3 minutes.

Mosquito repellency behavior test

Mosquito collection: At first some anopheles
mosquito was collected from forest area. They were
stored in a container which had the facility to enter air
and oxygen. The mosquitos were deprived from blood
and sugar for 2 hours before testing.

Repellency effect testing

Chamber test: We have tested the mosquito repellency
activity of finished fabrics by using modified
handmade excito chamber following by chamber
method which was created by using cock sheet.15 The
outer chamber of excito-repellency testing device
measures 34cmx32cmx32cm and faces the front panel
with the single escape portal. The box is composed of
a rear door cover, an inner glass panel with a rubber
latex-sealed door, a holding frame, a screened inner
chamber, an outer chamber, a front door, and an exit
portal also The test was performed in day light. Few
amounts of mosquitos were released in the chamber
where the treated fabrics were already kept. After each
test was completed, the number of Escaped specimens
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and those remaining inside the chamber was recorded
separately for each exposure chamber, external
holding cage, and paired control chamber. Escaped
specimens and those remaining inside the chamber, for
the treated samples, were held separately in small
holding containers with food and water (Figure 3). The
percentage of Mosquito repellency was calculated by
the following formula:

Figure 3 Excito chamber.
RESULT & DISCUSSION

The research work has given a new idea in finishing of
cotton fabric with medicinal plants for mosquito
repellent activity. The treated fabric was found very
hygienic but not same for all types of finishes. The
result was checked for every fabric by using formula.
The result was also checked the test after washing the
fabric. The finished fabric showed a great result until
9th wash as the extract were only coated at surface
without any bonding on the fabric which were
removed by repeated washing. After washing 9 times
we have found that the repellency behavior of fabric
was decreasing gradually.

The repellency effect of fabric which was treated by
tulshi leaves extracted chemicals was less than the
fabrics which were treated by neem leaves and mint
leaves extracted chemicals for both woven and knit
fabric. After 9th wash the tulshi leaves extracted
chemicals treated fabric lost its repellency effect but
other fabrics had few repellency behavior. We
calculated the repellency effect of every fabric by
using mosquito repellency percentage formula and
made a comparison among them to identify the best
repellent chemicals.

COMPARISON
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We have finished both woven and knit cotton fabric by
using herbal extract mosquito repellent chemical. The
result was not same for every fabric and chemicals.
From the calculation we have found that the mosquito
repellency activity of the extracted chemicals from
mint and neem leaves is higher than that of tulshi
leaves. In case of neem & mint leaves the repellency
percentage was 90% for both while 70% activity was
found for the tulshi leaves. For both cottons woven,
and cotton knit fabric we obtained the same result. So,
it is apparent that the behavior of neem and mint leaves
extract chemicals is behavior than the tulshi leaves
extracted chemicals. We have also forced some
mosquito to stay on the fabric but after few seconds it
flew away.
CONCLUSION

This research aimed to identify effective uses of textile
finishes that makes the fabric repellent from
mosquitoes as well as other insects.it can be a subject
for a huge industrial production. Based on qualitative
and quantitative analysis, it can be concluded that
elements from nature has a great power and the
elements has different effects on different type of
fabric. The results indicate that, our country has the
prominence to grab and to develop the sector. In
today’s world, the growing number of mosquito -
borne diseases necessitates the discovery of new forms
of mosquito repellents, in both synthetic and natural
forms. The developed fabrics were assessed for
mosquito repellent efficiency. This study proved that
mosquito repellent finishes can be given to the textile
materials in order to provide external protection in the
form of door curtains, bed sheets, table and sofa covers
to prevent the mosquito bites.
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