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« Background

« Spiropyran based monomer

« Spiropyran polymeric brushes in micro-capillaries
* Photo-detection of solvents of different polarities
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Stimuli-responsive Materials

Materials whose characteristics can be changed using

an external stimulus
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Spiropyran SP (closed, colorless) Merocyanine MC (open, colored)
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Experimental setup for measurement of capillary rise PDMS/glass hybrid micro-fluidic device functionalised
in a spiropyran monolayer functionalised capillary [1]. with a monolayer of spiropyran molecules [2].

Low loading of spiropyran molecule

[1]1 R. Rosario et al. / Langmuir, 18 (2002) 8062-8069
[2] F. Benito-Lopez et al. / Sensors and Actuators B 140 (2009) 295-303
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* high loading of spiropyran molecule

? %ﬁ % ??33 $ + 3D arrangement

- spiropyran molecule

Synthesis of Spiropyran Monomer

Micro-capillary : Convenient platform for rapid analysis and detection
Advantages N02

a mechanlcaa@pport fQBﬂieE&&cally sehsitive layer
: @ .@n opticalwaveguidestiusture

uitabie for real-time continuous flow analysis
 equires very small volume of analyte
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Spiropyran-norbornene monomer
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Spiropyran polymeric brushes in micro-capillaries
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Spiropyran polymeric brushes in micro-capillaries
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L. Florea, A. Hennart, D. Diamond, F. Benito-Lopez, Sens. Actuators B: Chem., 2011, DOI:10.1016/j.snb.2011.12.055

Solvent
Sensing

Outline SP-monomer

Background Conclusions

UNIVERSITY COLLEGE DUBLIN ¢ DUBLIN CITY UNIVERSITY * TYNDALL NATIONAL INSTITUTE



\ Vs
ONCSR | ARy
Solvatocromic Properties

The colour of the MC form depends on the difference in polarity between the
photo-excited MC form and the conjugated zwitterionic ground state [1]

ExCited State s oo Excited State
A A
s hy, :
Ground State : : hv,
NON-polar :
Solvents
: Ground State
hv,, < hy, Polar
Solvents

» The absorption band of MC form undergoes a hypsochromic (blue) shift in
solvents of increasing polarity (negatively solvatochromism).

[1] U.l. Minkin / Chem. Reviews,104 (2004) 2751-2776.
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SP-M monomer in solution c=5x10°M
149 ACN  (10sUV)
Acetone (10 s UV)
12 Toluene (10's UV) q— AC N

568 575 — 1 min white light

b — Acetone

g o c — Toluene
g d — after 1 min
white light

wavelength (nm)

SP-polymer
Brushes

Outline Background SP-monomer

Conclusions

UNIVERSITY COLLEGE DUBLIN ¢ DUBLIN CITY UNIVERSITY * TYNDALL NATIONAL INSTITUTE



. . v
@ONCSR Solvent Sensing CLARITY

RESEARCH GROUPS

clarity-centre.org
SP-M polymer brushes functionalised capillary

546 ACN (10 s UV)
552 Acetone (10 s UV)

son | o (10311 1 — ACN

| 2 — Acetone

3 — Toluene

4 — after 1 min
white light

0.25

0.15 4

Absorbance (a.u)

0.05

0.00 . , . , . , ——
400 500 600 700 800

wavelength (nm)

365 um

SP-polymer
Brushes

Outline

Background SP-monomer

Conclusions

UNIVERSITY COLLEGE DUBLIN ¢ DUBLIN CITY UNIVERSITY * TYNDALL NATIONAL INSTITUTE



&Vﬁ

ONCSR Metal ions sensing, CLARILY
binding and releasing

—0
ay,
NO,
Outline Background SP-monomer SP-polymer Metal-lons Conclusions
Brushes Sensing

UNIVERSITY COLLEGE DUBLIN ¢ DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE



&Vﬁ

@ncsr Metal ions sensing binding and releasing ~ Ar|TY

RESEARCH GROUPS clarity-centre.org

I. Solution studies

@sol in@

20 s UV light
+ Nij2* + Cd?* + Co?* + Cu?* \_+Zn%*
'i
:
: "
Outline Background SP-monomer S PHIOITIRG MISED eI Conclusions

Brushes _ Sensing

UNIVERSITY COLLEGE DUBLIN ¢ DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE



&Vﬁ

©NCSR Metal ions sensing binding and releasing CLARITY

RESEARCH GROUPS clarity-centre.org

I. Solution studies
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Conclusions

» First example of spiropyran polymer brushes
In micro-capillaries

» Self-diagnostic for continuous flow device

» Solvent detection in micro-capillaries

» Metal ions sensing, binding and releasing

» Sensing behaviour can be switched on/off remotely
using light
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