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Fabrication of Fluorescent Microsensor using Micro 3D Fabrication of Hydrogel

OIE Sl Sl (%K)

BSOS SENCPN)

Hisataka MARUYAMA, Nagoya University, hisataka.maruyama@mae.nagoya-u.ac.jp

Wang Jianyu, Nagoya University

This work describes the fabrication of a fluorescent microsensor with a reference function for pH measurement
using micro 3D fabrication of hydrogel. The fluorescent microsensor is constituted of hydrophilic photo-crosslinkable
hydrogel with a pH-sensitive fluorescent dye and hydrophobic photo-crosslinkable resin as a barrier layer for hydrogen
ions. Since PDMS does not pass hydrogen ions, reference pH microsensors do not be affected by surrounding pH.
Therefore, pH is measured by comparing the fluorescent intensity of the pH sensor and that of the reference sensor.
This paper demonstrated the fabrication of fluorescent microsensors by micro 3D fabrication.
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Fig. 1 A schematic of micro 3D fabrication system for fabricating
hydrogel fluorescent microsensor.
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Fig. 1 Fabricated fluorescent microsensor. (a) Image of sensor
structure (b) Fabrication PEGDA575 hydrogel, (b) Coat of
PEGDA250, (d) Fluorescent image.

FRRECH D = & TR LT-.
3. RAEBEYA Y 0t

5 \Z/ERI L= Ru X asE~Af 7 a7
7 L A o OROGERE & pH OBIE &R 1T o 1o R A
RY. pH6, 7, 8ITIIT D HOEIELE NG, pH & HOETRE L
WIEE OB RS X 20, pH FHANKEE I 27 %/pH, pH FHANK
Ei3£028 Thotz. £72, FITC ZH 0 E (72 /1)
DIFFE T TIENRENELT D8, 73 KE2EMLE
FITC ZHW\W5 Z & T, Zv/%7'E (L-Glutamine) DIFEF T
% pH EHAIREE S 5 2 N2 L iR L=, 72, X6
BIOK7IZRT I, pH#D K LE(LT D 8RESS, ¥
R ERENEALT AIRIICB W T HEE Lz pH BN
FRETHDH I L xR L. L EORRIY, RIERTIEOR
IEE MR LT,

4. ¥E

AHFFETIE, MIEORBEBRREICBWT pH 4T 5 7200
FHUAOESE R E Y 7y L AHOREREE TR
{ELTZEAENA Fu A tigEr o235 - fERLL, 30T
WY AT LW ER L o b O T~ 7-. & %I
BEOV 77 LAl E— KL L, FHEBREE TR
T AL OBBBREERL, MENTEREOFEZIT).

5 B
AWFFE, BAFE (19H02096) OFEAZT7-.

SE XM

[11 H. Hashim, H. Maruyama, Y. Akita, F. Arai, “Hydrogel
Fluorescence Microsensor with Fluorescence Recovery for
Prolonged Stable Temperature Measurements,” Sensors, 19,
12, pp. 5247-5259.

[2]  H. Liu, H. Maruyama, T. Masuda, A. Honda, F. Arai, “Multi-
fluorescent micro-sensor for accurate measurement of pH
and temperature variations in micro-environments,” Sensors
Actuators, B Chem., vol. 203, pp. 54-62, 2014.

Holder mj/:zeéﬁ.‘—v

Hydrogel \/
microsensors
(a) (b)

Fig. 3 Evaluation of height difference of fabricated hydrogel
according to holder height. (a) Concept, (b) Result.
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Fig. 4 Evaluation of height difference of fabricated hydrogel
according to holder height. (a) Concept, (b) Result.
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Fig. 5 pH calibration of microsensor.
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Fig. 6 Evaluation of repeatedly of microsensor.
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Fig. 7 Evaluation of effect of L-Glutamine.
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