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! Probing the functionality of ion-selective
membranes using electrochemical
impedance spectroscopy: Towards

“calibrationless” sensors

Pittcon 2009

/:kgj_
—
b




-

4
>

[ ]
I
vt This work is supported by Science Foundation Ireland under grant 07/CE/I1147

N
0]
=h

als

CLARITY

e .. CENTREFCR
O l I t l] n e SENSOR WEB TECHNOLOGIES

+ Why “calibrationless” - Concept of Wireless
Sensing Network

+ How to make chemical sensors (ISEs) applicable in
WSNs

- Mass production

- Data acquisition system with wireless data
transmission capability

- Calibration

 Electrical signal as a tool for diagnostic of the functionality
of ISEs (to exclude underperforming and/or non-functional
ISEs from calibration) - evaluation of conditions likely to
occur in deployed devices
- Physical damage
- Biofouling
- Leaching of membrane components
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e Each device does not need sophisticated comms capabilities o . .
s . : ) Sophisticated devices — calibrated,

e Messages ‘hop’ to neighbours until accepted by basestation liable. | d v distrib d
e Complex information can be extracted from considering the reliable, less densely Istribute

behaviour of the sensor community rather than single devices —

minimise FPs/FNs . .

o~ Origin (time, location); speed, direction, spread....... <> Dumb devices — uncalibrated, less

o~ reliable, more densely distributed
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Why WCSNs?

Safety and security

i '.:
- + Environment -
+ Food
+ Health
+ ISEs in WCSNs - new application fields,
collaboration with scientist and engineers of
different expertise; expansion of the field -
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2655481 Aldrich

Hanna combination ISE electrodes
Chloride, Solid-state

€495.18  ($621.96)
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+ Mote (electronic circuitry for data
F’ acquisition and wireless transmission)
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educing the need for calibration

+ Can we use electric signal instead of
solutions?

- Evaluate the functionality - exclude
under-performing ISEs from calibration
e Physical damage
e Biofouling
e Leaching of the components

Dr. Salzitsa Anastasova — poster on Tuesday morning slot #2
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hysical damage (LC ISEs
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hysical damage (LC ISEs)
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Conclusions I

+ Reducing the need for sensor calibration will open up
many new application areas

+ Screen-printed ISEs perform similarly to classically
prepared ones

In-house prepared motes allow wireless data transmission
and are compatible with screen-printed ISEs

+ Using EIS enabled two important conclusions:

- AC current can be used as a diagnostic tool for estimate
functionality of ISEs (cases when physical damage,
biofouling, leaching of components render ISEs non-
functional)

- Optimal current parameters (o, amplitude) can be
identified in order to design 51mple circuitry for evaluation
of functionality of ISEs

4

s Yar Nl
L&) N W

‘mlo
-

This work is supported by Science Foundation Ireland under grant 07/CE/11147 = Tynaall



als

CLARITY

CENTRE FOR

Acknowledgments . .

.................................

Dr. Salzitsa Anastasova
Prof. Dermot Diamond

Dr. Beata Paczosa-Bator (AGH Krakow, Poland)
Prof Marek Danielewski (AGH Krakow, Poland)

+ Dr. Johan Bobacka (Abo Academi, Turku, Finland)
+ Prof. Andrzej Lewenstam (Abo Academi, Turku, Finland)

*DCU Research Career Start 2008;

@ *Enterprise Ireland (grant 07/RFP/MASF812)
MASTRA; FP6 MATERA-ERA-NET

*Science Foundation Ireland (grant 07/CE/I1147)

This work is supported by Science Foundation Ireland under grant 07/CE/11147

()] lPO
=h




