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Chennu Sudhakar et al. ACS Sus. Chem. & Engg. 2018
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OUR REACH

Water quality affected
habitations of India

Data collected from
http://indiawater.gov.in

* Data Shown here is as per laboratory testing results entry
done on regular basis hence may change

Collected on 29.05.2018

Regions where our
technologies have been
implemented

0 30100

Arsenic, Fluoride, Iron, Salinity, Nitrate affected




Minimum uptime: 91%, Maximum: 98%
Only 4/330 have reported arsenic above 10 ppb
Benefiting over 100,000 children and villagers
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Plan for immediate future FIY:

ARSENIC TOXIC
WATER
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In-line arsenic sensor and
remote data management —
indicates when filtration systems
require maintenance.
IMPROVED FILTER
SUSTAINABILITY

SUSTAINABLE

SOURCE OF

ARSENIC FREE

SAFE DRINKING

WATER

India Mark Il hand InnoNano Research’s in-line arsenic
water pump — removal filtration system

most common

water pump used

globally



Biosensor Design

15t Generation Design (Mediated Electrochemistry)

—. . Buffer: pH 7-8

il 5
Recombinant Arsenite Horse Heart Aldrithiol ~ Low-cost Gold sputtered
Oxidase NT-26 Aio Cytochrome C thin film on PET substrate

2"d Generation Design (Direct Electron Transfer)

(’\ low-cost nanostructured
electrodes which interact

directly with enzyme (e.qg.

graphene or CNT).

.

BioeNano-

Recombinant Arsenite
Oxidase NT-26 Aio

Bio-nano Consulting & Imperial College, Loridon




Designs of the proposed arsenic sensing devices

ensor strip

Two way NC
valves

Water input

Container which
collects fresh
water whenever
filter used

Chelex cartridge

Peristaltic pump

Space for other Pump
valves and : Reduction
electronic ... .. . > cartridge
hardware

-

Concept designs
of the in-line
sensing system
and a handheld
reader
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Data from India-UK collaborative project on the development of In-line arsenic sensing device.
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Quantum cluster based metal ion sensing paper
Large area uniform illumination using quantum cluster
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Decrease in the absorption of Au,: as a biofilm is dipped into the cluster
solution. Inset: Free standing quantum cluster loaded film in visible light and

UV light.

Anu George et al. ACS Applied Materials & Interfaces, 2012
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Atanu Ghosh et al. Anal. Chem. 2014.




Video of mercury quenching experiment using the nanofiber




MesoStructures



Au@Sio,@Ag,; MF
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Au/Ag@Ag,; MF b SERS spectra C w
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Raman spectra showing the gradual evolution of TNT features as the concentration of TNT added to Au/Ag@Ag15 MFs (a
and b) increases. (¢) Comparison of the symmetric and asymmetric NO2 stretching bands in the SERS spectra of TNT before
(black) and after Meisenheimer complex formation (gray). (d) The gradual appearance of a Raman band at 2960 cm™.



Sub-zeptomolar detection

Ex 490 nm
2pum
I
—> FITC
—> Ag;;@BSA
® — Analyte
(Hg?* or TNT)
Au@(SiO,—FITC)@Ag,; MF —
Featured in:
The Hindu, Telegraph, Times of India, etc.
C&E News

and many others

Ammu Mathew, et al. Angew. Chem. Int. Ed. 2012

54800 18.0kV 8.2mm x25.0k SE(M.LA1)
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Smart water purifiers and big data

Global Map on Water Pollution

Organics
Chemicals
E
Pesticides
Bio toxins b
Heavy metal ions EuRopepi 85ia
Micro-organisms H %
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3 @ vater Poltation
Source: Internet =’ L/ e t (ref. 94)
Cost-effective sensor accessory for loT- enabled sensing for
oint-of-use applications households and distribution networks
Premise plumbing sensors.
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Ankt Nagar and T. Pradeep, ACS Nano (perspective) in revision
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