Silver Nanoparticles Based Superhydrophobic
Anti-Viral Coating on Cloth

Research Team: Prof. Aditya Kumar, Kalpita Nath, Poonam Chauhan, Department
of Chemical Engineering

[IT(ISM) Dhanbad has developed a method to prepare a
facile and durable superhydrophobic coating of silver
nanoparticles on the surface of cloth using an in-situ UV
irradiation method followed by its modification with the
perfluorodecyltriethoxysilane. Superhydrophobicity is a
phenomenon which shows that the water droplet does not
stick to the surface at all and rolls off easily from it. At lab-
scale, this coating iIs found to have excellent chemical and
thermal stability making it reusable multiple times even
after repeated washing. The coated cloth exhibits
exceptional self-cleaning and stain resistant properties
leading to complete non-adherence of dirt, liquid droplets
and stain (for example, food, rust, ink, etc.) on the cloth
surface.
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Talks On With
Bio-Safety Labs
For Covid Testing

Anil Ashutosh | T

Sindri: Scientists at [T (ISM)
Dhanbad on Tuesday said they
have developed silver nanopar-
ticles that can be applied on
clothesand other wearablema-
terials to make them super
hydrophobic. This coating on
clothes will destroy micro-or-
ganisms, like the cor onavirus
that come in contact with
them, Ina social media post on
Monday, railiway minister Piy-
ish Goel applauded the achie-
verment and highlighted he
sucoessful reseach.

[T (ISM) director Rajiv
Shelhar said a three-member
toam conducted a successful
research on the efficacy of the
coating on E.Coli (bacteria)
and ANiger (fungus). “Tests
are yel 1o be conducted on Lhe
novelcoronavirusasnolabhas
done ‘culture studies on the

117 (1SM) professor Aditya Kumar in his abin Dhanbad

newvirussofar” Shekharsaid
(he institute has informed the
Union HRD ministry about the
sueeessful projectand it hasas-
Ked for the study report, which
wassenton Tuesday.

Aditva Kumar, a chemical
engineering professor and e
ad of the research team, said
{hey started the study soon af
ter the WHO recommended the

use of triplelayered masks
and PPE kits for Covid19 pre-
vention, Kunar was assisted
by Kalpita Nath and Poonam
Chauhan in{he research,
Kumar said, “If the virusis
present on the surface of
masks or PPHs, & person can
{ infected while removing
the gea: Chanma of mfecuon

(isposed properly. Also,itisnot
comfortable to work with PPE
kit over multilayered clot:
hing, particularly in hot and
humid conditions. This made
us think that if the clothes
(hemselves can be made anti-
viral, the need for multiaye
ved clothing and full-body PPE
kits will not arise. Moreover,
thespreadof thevirusthrough

* DHANBAD SET T0 TAP ALTERNATIVE P

TO REDUCE DEPENDENCY ON DAMODA

antl -yiral coatmg for clothes

contaminated surfaces will re-
duceconsiderably " hesaid.

Explaining thefr research,
Kumar said they developed &
method to prepare a facile and
durable super-hydraphobic co
ating of silver nanoparticles
onclothsurfacesusinganins-
UV irradiation device follo-
wedbytreatmentof theclothes
with chemicals. “Super-yd:
vophobicity is a phenomenon
inwhichwaterdropletscannot
stick to surfaces. The droplets
roll off casily from such mate-
rial,” heexplained.

“In lab tests, the nano-coa:
ting was found to have excel
lent chemical and thermal sta-
bility; making the cloth reusab-
Je multiple times even afer re-
peated washing, The coated
surfaces also exhibit exceptio-
nal selfcleaning and stain-re-
sistant properties, leading to
complete nonadherence of
divt, all forms of hqujd dro-
plets, food stains and ink
amongothers," Kumarsaid,

Stating that the nano-coa-
ting with silver pm ticles 15 a
proven antiviral agent, Ki
marsaid, “Such clothes inhibit

attachment of viruses. When
microbes come in contact with
the coated surface they ave re-
pelled by the super-hydropho-
bie nature of the nano part:- |
clos. I they somehow touched
the coated cloth surface, they
were killed by the silver ions,
which  inhibit  microbial
growththrough suppressionof
vespiratory enzymes and elec-
tron ftransport components.
They also interfere with DNA
functionsof microbes,”

He added that silver is tion-
toxic to humans at very low
concentrations. “The super-
hydrophobie natureof the coa-
ting, combined with the anti
viral property of silver, makes
a cloth potentially antk-Covid.
Currently, we are at the final
stageof {estingthecoatedcloth *
for its anti-viral property, espe-
cially for Covid-19, and we ar¢
in touch with bio-safety level:
T laboratories in Bhopal, Pu-
neand Baveilly for the purpose.
The process will take time due
(o the lockdown,” Kumar said,
addinzthatoneeitistested, the !
clothes can be made available
for people atalfordableprices.
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DETAILED REPORT

In COVID-19 pandemic situation, the use of triple layered mask and PPE kits are recommended
by WHO to protect people from infection. However, these PPE kits can only be used one time and
health care workers get infected while removing PPEs and also during disposal of the infected
PPEs. Additionally, it is not easy to work with PPE Kkits put on over multilayered clothing,
particularly, in hot and humid seasons. If, however, the clothes themselves are made anti-bacterial
and anti-viral, then multi-layered clothing and full body cover PPE kits will not be needed. Also
the spread of the virus by transferring from one surface to the other will get reduced considerably.

With above in mind, we at IIT(ISM) Dhanbad, have developed a method to prepare a facile and
durable superhydrophobic coating of silver nanoparticles on the surface of cloth using an in-situ
UV irradiation method followed by its modification with the perfluorodecyltriethoxysilane.
Superhydrophobicity is a phenomenon which shows that the water droplet does not stick to the
surface at all and rolls off easily from it. At lab-scale, this coating is found to have excellent
chemical and thermal stability making it reusable multiple times even after repeated washing. The
coated cloth exhibits exceptional self-cleaning and stain resistant properties leading to complete
non-adherence of dirt, liquid droplets and stain (for example, food, rust, ink, etc.) on the cloth
surface.

Anti-bacterial and anti-fungal properties of the coated cloth were confirmed by carrying out E. coli
(bacteria) and A. niger (fungus) culture studies, respectively. This coating is imbibed with silver
nanoparticles, which is a proven anti-viral agent. It inhibits the attachment of the virus on the
surface of the cell itself. As shown in the Figure 1, when microbes come in contact with the coated
cloth, they are repelled by the superhydrophobic nature of the coating. If they somehow touched
the cloth surface, they get killed by Ag+ (silver) ions present in the coating. Ag+ ions strongly
inhibit microbial growth through suppression of the respiratory enzymes and electron transport
components and interference with the DNA functions.

Since silver is also nontoxic in nature to humans at very low concentrations, the silver nano-particle
coating becomes human friendly. The superhydrophobic nature of the coating combined with the
anti-viral agent silver, makes it a potential anti-COVID-19 coating. Currently we are at the final
stage of testing the coated cloth for its anti-viral property, specifically for COVID-19. After up-
scaling of this technology at IT(ISM) Dhanbad, this coated cloth can be commercialized for public
use.

Figure 1: Mode of action of silver nanoparticles based superhydrophobic coating to kill the

microbes like bacteria, fungi and virus.




