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Stimuli-responsive Materials

Materials whose characteristics can be changed using
an external stimulus
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Metal lon Binding Proprieties
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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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Spiropyran polymeric brushes in micro-capillaries
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Spiropyran polymeric brushes in micro-capillaries
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I. Solution studies
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I. Solution studies
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I1. Capillary coatings

] —— Spiropyran (SP)

Merocyanine (MC)

0.20 - .
e S— e
5 ——MC - Cd”- MC
‘ +Zn? /+/ cd? = 0.15 1 563 nm — MC - Co22+- MC
* | — Mo - o e
O
ggI — ———— £ 0104
) — o
© S =
o™ (o]
- = 3
vou NN
v 4 0.00 -

-0.05 r T T T
y 400 500 600 700 800
— e — weveenan

SP-polymer
Brushes

Conclusions

Outline Background SP-monomer

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE



. . . . . . \/
@ncsr Metal ions sensing binding and releasing CLA

RESEARCH GROUPS

I1. Capillary coatings

_AVS
RITY

clarity-centre.org

0.25 -
—— Spiropyran (SP)
020 Merocyanine (MC)
] MC - Ni*"- MC
——MC - Cd*- MC
= 015- 563nm  ——MC - Co™- MC
8 MC - Zn*"- MC
(0]
g 0104
©
£
O
3
2 0054
0.00 -
-0.05 | ! | ! | | |
400 500 600 700 800
wavelength (nm)
1 | I | | | )
Cu?t Cd2*Ni2* MC
: SP-polymer Metal lon :
Outline Background SP-monomer POYY : Conclusions
Brushes Sensing

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE




A &Vﬁ
ONCSR CLARITY

™ Metal ions binding and releasing

——MC - Co”-MC
508 nm —— Spiropyran (SP)

0.10

0.08 -

— — n——

0.06
0.04 4

0.02

Absorbance (a.u)

0.00 4

400 500 600 700 800

wavelength (nm)

SP-polymer
Brushes

Outline Background SP-monomer Conclusions

UNIVERSITY COLLEGE DUBLIN * DUBLIN CITY UNIVERSITY ¢ TYNDALL NATIONAL INSTITUTE



als

@NCSR CLARITY

RESEARCH GROUPS clarity-centre.org

Conclusions

» First example of spiropyran polymer brushes
In micro-capillaries

» Self-diagnostic for continuous flow device
» Metal ion detection in micro-capillaries

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