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PVC - Membrane ISEs
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Typical membrane cocktail (%w/w); PVC:33%, NPOE (plasticiser):
66%; ionophore/exchanger: 1% (ratio at least 2:1 by mole); dissolve
in a volatile solvent e.g. THF and cast membrane from this solution
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Molecular Functionality

als

TME:Na+ Side-on View
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Fig. 3. Comparison of plasma sodium analysis using the array-
FIA approach with a SMAC analyser. Good correlation with-

out bias is obtained [5].
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Ligand (and variations of) are used in many g

clinical analysers for blood sodium profiling,_,,
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Fame at last!!

: REGISTER
B &4 Fluka for LOCAL
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Log-n = Register Tech Library = Product Search - MSDS Search = Order Center = Contact Us = Home  Help

Product Number. 71747 Register or Login
for Pricing
Product Name: Sodium lonophore X Click Here

Product Infomation
» Description/Pricing Synonyms: 4-tert-Butylcalix[4]arene-tetraacetic acid tetraethyl ester
P Cedificate of Analysis Molecular Formula: C, H 0,
P MSDS Molecular Weight: 393.29
Options CAS: 97600-39-0
} Print Preview Purity Grade: Selectophore®

P Bulk Quote BRN: 3557002

he it R&S: S: 22-24/25

Literature References: lonophore employed in solid-state and polymeric
membrane sodium-selective electrodes; D. Diamond et al., Analyst 774, 1551 \
(1989); Anal. Chem. 64, 2496 (1992)

Miscellaneous: lonophares (potentiometric) for ion-selective electrodes

P Previous Page
P Sigma-Aldrich Home

+ Best ionophore for sodium
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Dermot Diamond, Anal. Chem., 76 (2004) 278A-286A.




Fundamental Problem: Sensor Y

surface will change with time! v

O

+ Surface interactions are critical to signal generation - very susceptible to any
process that modifies the surface condition => drift, loss of sensitivity => regular
calibration => high cost of ownership

+ Leaching, biofouling, physical damage, sample interferents, .....

+ Engineers expect a thermistor, we have platforms closer to a washing machine!
5
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Direct Sensing vs. Reagent CLARITY
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Materials

+ Materials that possess ‘multiple
personalities’ or characteristics

+ Can switch reversibly between these
via a stimulus (chemical,
electrochemical, photochemical.....)

+ Properties change dramatically e.g.

chemical binding behaviour, surface
charge/polarity, porosity,
permeability, dimensions, colour.....
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Actuators
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Principle can be used to make soft @ A | 4 @ ‘ v }

polymer (biomimetic, artificial
muscle) actuators such as ‘benders’

(multi-laminated structures designed
so that an outer PPY layer expands
as the inner contracts to produce a
bending movement)
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‘Artificial Muscle’ - Mobile ity
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+ Conducting polymer fibre
bundles contained within
polymer ‘skin’

+ Mobile electrolyte solution

Polarisation of the bundles
causes movement of ions and
associated water molecules due
to charge compensation

Causes swelling or contraction
Effect can be translated into
bending by laminating two
oppositely polarised layers with
a flexible porous inactive

intermediate layer - soft
pumps and valves!

° Videos from Moshen Shahinpoor’s
7 = = DCU
sfi website at www.unm.edu/~amri
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Polymer Micropumps and ncal
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Valves + Low power, low cost
components are vital for
realisation of next
generation micro-
dimensioned analytical
platforms

+ Based on polypyrrole CP
‘benders’

+ Soft polymer actuators
more attractive for
integrated ufluidics
manifolds

+ ‘lego’ approach -
detector block will slot in
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Soft Polymer Actuators 7

+ Can be used to provide pumping and
valving functions

+ Can be fully integrated into
microfluidic manifolds

+ In principle are more reliable in micro-
scale than conventional ‘hard’
materials

+ Could drive down the cost and
complexity of ‘analyser’ platforms
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Can be immobilised on

polymer or silica HN” O 2 SP-2
surfaces, or within bulk (N)a 4 SP-4
materials , e.g. using

SP-modified monomers " 6 SP-6
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Importance of Linker Length "2

SP-MC Switching Co%*-Complexation
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Detection of switching between SP/MC/MC- Cﬁ%:f?'”
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states using the ‘Discophotometer

07
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Cycles
Absorbance measured at 560 nm for cyclical switching between
SP and MC when for surface immobilized (full circles) and non-
immobilized (open circles) SP-1.

Photonic Modulation of Surface Properties: A Novel Concept in
Chemical Sensing, Aleksandar Radu, Silvia Scarmagnani, Robert
Byrne, Conor Slater, King Tong Lau and Dermot Diamond, J.

Phys.D; Appl. Phys., 40 (2007) 7238-7244. A. Radu et al. Journal of Photochemistry and Photobiology

A:Chemistry 206 (2009) 109-115.
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Merocyanine Interaction with Amino:.....
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Energy minimised structures (Chem 3-D Ultra, V. 9.0, Cambridgesoft)

A strongly coloured solution of merocyanine and suggests complementary binding of tyrosine to the merocyanine

tyrosine in a 4:1 acetonitrile:water mixture.  The zwitterion which stabilises the coloured merocyanine form.

merocyanine was formed by illuminating spiropyran _ _

(1:1 mole ratio to tyrosine) for 1 minute with a UV-LED. Key: carbon atoms — grey, o>;ygen atoms — red, nitrogen atoms — blue

The picture was taken after 100 hours storage in the (hydrogen atoms not shown for clarity)

absence of light. (top, right): The control experiment Chemo/Bio-Sensor Networks, Robert J Byrne and Dermot e

without tyrosine shows almost complete decoloration, Diamond, Nature Mater., 5 (2006) 422-424. ¥
?l.g/'r‘?tum to spiropyran form. )
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Photoswitched DNA-Binding of a Photochromic Spiropyran

Johanna Andersson, Shiming Li, Per Lincoln, and Joakim Andréasson*

Department of Chemical and Biological Engineering, Physical Chemistry, Chalmers University of Technology,
SE-412 96 Goteborg, Sweden

Received March 17, 2008; E-mail: a-son@chalmers.se

Figure 1. Absorption spectra of 1c¢ (top panel) and 1o (lower panel) in the

{ 1 absence (blue lines) and presence (red lines) of calf-thymus DNA. The
0.15 - Blue: =DNA Cc contribution from DNA to the overall absorption has been subtracted for
; - ease of comparison. Likewise, the contribution from 1¢ has been subtracted
0.10 - Red: +DNA from the spectra of 1o shown in the lower panel. The green line corresponds
; to a sample of 100% 1o bound to DNA as the contribution from unbound
8 0.05 - 1o has been corrected for (see Supporting Information for details). The
c | total conccmralipn of 1 was ~1.5 x 107 M. The concentration of DNA
g 0.00 s : - — y was 11.6 x 1077 M, and the NaCl concentration of the solution was 8.6 x
] 107 M.
@ 0.15- Blue: -DNA 10
o | Red: + DNA Chart 1. Structures of Photochromic Spiropyran 1
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Functionalised Microbeads: optically 287"

controlled selective binding of metal ions™

VIS light
—

4—
UV light

UV light
—_—

—
VIS light

Polystyrene Beads-Based System for Optical Sensing using Spiropyran Photoswitches, Silvia Scarmagnani, Zarah Walsh,
Conor Slater, Nameer Alhashimy, Brett Paull, Mirek Macka and Dermot Diamond, J. Mater. Chem., 2008, 18, 5063 — 5071
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Changing EOF in CE using Light!  carm

CENTRE FOR
SENSOR WEB TECHNOLOGIES

376 nm
White
Protonated SP Zwitterionic MC
Optical microscope images of poly (spiropyran- (
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poly (spiropyran-co-divinylbenzene) within the Voltage/ kV
PTFE coated fused silica capillary; channel Photochromic spiropyran monolithic polymers: molfecular photo-controllable electroosmotic

pumps for micro-fluidic devices, Zarah Walsh, Silvia Scarmagnani, Fernando Benito-Lopez,
Silvija Abele, Fu-Qiang Nie, Conor Slater, Robert Byrne, Dermot Diamond, Brett Paull and

dimensions 8mm x 0.4mm x 0.4mm

o : ) -
?\éfl Mirek Macka, J. Mater. Chem., 2009, submitted for publication DCU
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Polymer based photoactuators "=
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Polymer developed by by Kimio Sumaru et al’

1) Chem. Mater., 19 (11), 2730 -2732, 2007.

Figure 3. (a, b) Images of the pSPNIPAAm hydrogel layer just after the
micropatterned light irradiation. Duration of irradiation was (@, red) 0, (©)
I, and (M, green) 3 s. (c) Height change of the hydrogel layer in (@) non-
irradiated and (O) irradiated region as a function of time after 3 s blue
light irradiation.
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Photo-actuator polymers as  cariry
microvalves in microfluidic systems
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Mobile platforms with chemical CARTY
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actuation: No external power required -

Based on solvent exchange within ionogel (water/ethanol)

Robert Byrne and Fernando Lopez
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Conclusions

+ Switchable materials open the way to devices with
radically different behaviour - much of which can be
applied to analytical flow systems

Biomimetic polymer pumps and valves
Photocontrolled actuation

Photocontrolled uptake and release
Movement of loaded particles and structures
Very low power flow systems

Very exciting possibilities for developing next generation
analytical devices including separations targeting many

environmental and pHealth applications
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