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Light-modulated ion binding: Towards
calibrationless sensors
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+ Concept of light-modulated sensing
+ Addressing the issues of spiropyran as a
ligand in light-modulated sensing
- Photodegradation
- Sensitivity
- Reversible sensing
+ LED-based sensing
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Autonomous, deployable
sensing devices become
very complicated and costly
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Principle of sensing

Physical transducers (temperature, pressure, light density,
movement...) do not need to be in direct contact with ‘the
sample’ - can be shielded in a protective enclosure

- Functionality is often tested by measurement of resistance, current...

+ Chemical sensors and biosensors depend on selective reactions
happening at a active surface - must be directly exposed to the
sample

- Device surface MUST change to generate a signal - but
regeneration of original surface characteristics is extremely
difficult

Ideally, a fresh, identical surface should be available for every
measurement!
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+ Use electrical

+ Use external
stimuli to
activate/pasivate
sensing surface
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signal as a
diagnostic tool for
the state of a
sensor (S501a
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controlled, ‘'smart’ sensing ..
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Extra benefits

Increasing life time (no leaching of
SP and spatial control)

*Low cost platform

*Reducing photodegradation?
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Sensitivity
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Molecular modelling .. R
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Sensitivity

0.9

7 0.8
} 8 |

0.7 |

0.6
Ho” o PN

K(SP-3)=15e3
0.4

03 | HO'

02 SP-N+M

K (SP-4) = 1.8 e4
01 |

log (H)

TYNDALL NATIONAL INSTITUTE




als
. . CLARITY
oreversible, user-controlled ion

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

detection = = =00 @0 @@ |

7
} merocyanine form

o SP-form
o MC-form

-0.1 ) ) , ) . ® MC-H' complex
400 450 500 550 600 Ol

nm 1

5

UNIVERSITY COLLEGE DUBLIN

DUBLIN CITY UNIVERSITY

q0) Eo
—h

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



als

CLARITY

CENTRE FOR
SENSOR WEB TECHNOLOGIES

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

ﬂ.ﬂz-‘ e - W — — — = —— = — = — — & 1\
.l".-..-
o

0,01 -
b ‘f = ;__‘_:_.,".'.:_._.J-.
0.00 - TR REE B Sy pes St e i

-0.01 ; o
'ﬂ-m -. l ):0 ):o
-0.03 -

< 004 - ! MC in buffer PMMA
MC in water

-0.05 - §
-0.06 - b
-0.07 - o_
0.08 -
0.10 -

T ' T " ' T T T T
-20 0 20 40 60 80 100 120 140 160
time (min)

UNIVERSITY COLLEGE DUBLIN

DUBLIN CITY UNIVERSITY

q0)] EQ
Th

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




als

CLARITY

CENTRE FOR
SENSOR WEB TECHNOLOGIES

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

Detector LED

\f\ Y 2200 _

Exciter LED 2000
=

1800

Target 1600 —
~

1 & green LED (560 nm)
1400

1200

counts

1000

800 (blue LED (425 nm)

S g

400 T T I T T T T T T T ///'/ T T T T T T T T T T
0 10 20 30 40 330 340 350 360 370 380

cycles

UNIVERSITY COLLEGE DUBLIN

/);‘J _ DUBLIN CITY UNIVERSITY
T
b T I | TYNDALL NATIONAL INSTITUTE

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




als

CLARITY

CENTRE FOR
SENSOR WEB TECHNOLOGIES

hotometer
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Conclusions s

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

+ Surface immobilization of spiropyran
reduces its photodegradation

+ Derivatization of spiropyran to include
new binding centres improves its
sensitivity

+ Reversible, user-controlled, light-
modulated sensing demonstrated

+ LED-based photometer is an excellent
platform for low-cost optical sensing
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