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TR OBEEE (3230) : Aim of the research project was the design and combination of
light-addressable electrodes (LAE) in conjunction with the light-addressable
potentiometric sensor (LAPS), to create a flexible miniaturized sensor and actuator system.
Both technologies use the common technique to address there active region with the help of
a light-spot. To create a combined system, digital light processing (DLP) technology was
utilized to enable the generation of precise light spots for both technologies. Finally,
measurements were carried out which combined the local change of the pH value induced
by a LAE structure and the observation and detection of those local pH changes by a LAPS
structure, both combined in a single micro-chamber measurement cell. This research
resulted in valuable results and a deeper understanding in the mechanisms of both
technologies.
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Fig.1 (a) Schematic of the light-
addressable potentiometric sensor (LAPS).
(b) Schematic of the light-addressable
electrode (LAE).
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Fig.2 Customized DLP set-up based on an
embedded microprocessor board and a DLP
development system.
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Fig.3 Schematic of a combined set-up based
on the LAPS (bottom) and LAE (top).
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Fig.4 Local change of the pH value
generated by the LAE (500 pulses of 5V
each 2ms long) and simultaneously
visualized by the LAPS (24 x 16
measurement spots).

(3) WFZestE ORI/ 3TE & 8

MR & ER PRI TR R L, 20
IS O FREMEIZ OV T O R E 1T - 72, SN
FHNDDRUMEIRELS , R AT LDISHIC
BT 2 LEFEOHR LR S 72, BARHIZ
%, M~ ORIE E MEZIT O AT LD
%&. Lab-on-Chip 72 & OBUNARAT /84 2~
DR, MEEEHE S AT A ~DIEH 72 ERH
b5,



(4) fPkEL

e EBE IXBEICESE E 721331 A&
OT7 TV r—a VICEEEED CHIER
BEHAZ~<A XL, ey —v& LTOHFH
PEAEFET D Z EIZEFLTND, P[RS
%, AL EZ I AN T2 kT 5 T
ETHDH, HiFEIL. RFFEEORREN A A
AT 4 TV - R « A — ' — A — RNEHF
REOHBTA LI v OHDBT TV Ir—
varE LTRELTIT 2 L 2MIET 5,

5. ERRERLE
CMEsERR ) (RH 3 1h)

(1 T. Wagner, C. F. Werner,
K. Miyamoto, M. J. Schoéning and T.
Yoshinobu, "Development and
Characterisation of a Compact

Light-Addressable Potentiometric Sensor
(LAPS) Based on the Digital Light
Processing (DLP) Technology for Flexible
Chemical Imaging" Sensors and Actuators
B, 170 (2012) pp.34-39. EFAH Y

(DOI: 10.1016/j.snb.2010.12.003).

(2) T. Wagner, K. Miyamoto, C. F. Werner,
M. J. Schoning and T. Yoshinobu, "Utilising
Digital Micro Mirror Device (DMD) as

Scanning Light Source for Light-
Addressable Potentiometric Sensors
(LAPS)" Sensor Letters, 9 (2011)

pp.812-815. BEFAH Y

(DOT: 10.1166/s1.2011.1620).

(3) C. F. Werner, S. Schusser, H. Spelthahn,
T. Wagner, T. Yoshinobu and
M. J. Schoning

"Field-Programmable Gate Array Based
Controller for Multi Spot
Light-Addressable Potentiometric Sensors
with Integrated Signal Correction Mode"
Electrochimica Acata, 56 (2011)
pp.9656-9660. EixA Y

(DOI: 10.1016/j.electacta.2011.03.012)

ey GEs1F)
(1) T. Wagner, N. Shigihara, K. Miyamoto,
dJ. Suzurikawa, F. Finger, M. J. Schoning
and T. Yoshinobu, "Light-Addressable

Potentiometric Sensor and
Light-Addressable  Electrodes as a
Combined Sensor-and-Manipulator

Microsystem with High Flexibility"
Eurosensors XXVI, Krakow, Poland, 9-12
September 2012.

(2) N. Shigihara, T. Wagner, K. Miyamoto
and T. Yoshinobu, "Combination of the
DMD-Based Chemical Imaging System
and the Light-Addressable Electrode for
Stimulating Cells", The 6th International

Symposium on Medical, Bio- and
Nano-Electronics, Sendai, 8 March 2012.
(3) T. Wagner, K. Miyamoto, N. Shigihara,
M. J. Schoning and T. Yoshinobu
"Microfluidic Systems with Free Definable
Sensor  Spots by an  Integrated
Light-Addressable Potentiometric Sensor"
Eurosensors XXV, Athens, Greece, 5-7
September 2011.

(4) T. Wagner, K. Miyamoto, T. Kaga, F.
Werner, M.J. Schoning and T. Yoshinobu
"Light-Addressable Potentiometric Sensor
System Based on a Single-Chip Controller
Unit" Engineering of Functional Interfaces
Workshop 2011 (EnFI2011), Linz, Austria,
19-20 July 2011.

(5) T. Wagner, K. Miyamoto, C. F. Werner,
M. J. Schoning and T. Yoshinobu

"Flexible Electrochemical Imaging by
Light-Addressable Potentiometric Sensor
with 'Zoom-in' Functionality"

The 16th International Conference on
Solid-State  Sensors, Actuators and
Microsystems (Transducers'1l), Beijing,
China, 5-9 June 2011.

(XF) GFofh)

(PEEIA PEHE]
OIREL (Gt o 11)

OBtk (G0 14)

(Z Dfth)
R Bl

6. WFFTHLA

(1) WFgefzess

77— ~—2A5 . (WAGNER TORSTEN)
ALK - KREEFE L9 - Bh#

W EFE R 70598474

(2) WH7Esr
W& 5 Y

(3) EHEMFTEH
WHoee & 5 Y



