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Evaluation of a boronic-acid based fluorescent hydrogel for microneedle sensors
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Figure 1. (a) Structural formula of boronsensor hydrogel.

(b) Fluorescence spectrum of 0.44 mM boronsensor
monomer solution (Aex=378 nm).
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Figure 2. (a) Light path diagram of optical system for
fluorescence measurement using optical microneedle.

(b) The excited part of the boronsensor gel sample with
100 pm in diameter and 100 um in thickness in the
fluorescence measurement.
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Figure 3. Fluorescence intensity measurement of boron
sensor hydrogel using an optical system for fluorescence
measurement. Laser diode was turned on 60 seconds after

the start of the measurement.

[1] M. Heckele, et al., J. Micromech. Microeng., 14, R1—
R14,2004. [2] H.Takehara, ef al., J. Photopolymer Sci.
Technol. in press, 2024 [3]fE)Rfth, HFISHYIE A2,
25a-1BL-4, 2024. [4] S. Xu, et al., Front. Chem. Sci. Eng.,
14, 112-116, 2020.
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Introduction of a nanomaterial dispersion for functionalization of self-folding thin film
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L7=(Fig.la), 74 bV V7T 7 4 LEEHZ T T XA~ AP L B 42 > (300 x 600 um) % 153
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= U EEME BB L TARY L CRBEARR L. B2 7 T 7 = o0 HiR % i U T2 BT,
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[1] Leung, C.M. et al., Nat. Rev. Methods Primers 2, 33 (2022) [2] T. Teshima et al., Nano Lett. 19, 461 (2019)
[3] K. Sakai et al., Adv. Funct. Mater. 2301836 (2023)

u Wi ol uis FUeas - )
Fig.1(a) SEM image of spin-coated graphene dispersion. (b) Self-folded graphene-dispersion/parylene film
pattern after self-folding. (c) Self-folded graphene-dispersion/parylene/graphene film pattern. Inset is a
rectangular film pattern (300x600um) before self-folding. Scale bars in (b) and (c) are 200um.
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Development of an ECoG sheet for simultaneous multisensory responses in mice
EEX:, BREKX? OFm ¥WEL SIF £=3R2 A XL X ER2 B0 BEAC
Toyohashi Tech !, Dokkyo Med.?, °Y. Hamataka?, T. Hikima?, R. Kanda!, N. Ohkawa?, H. Sekiguchi!
E-mail: hamataka.yashuiro.jk@tut.jp, sekiguchi@ee.tut.ac.jp
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gk Uiz, FEDZ A I 7 &ML LT INRESESIC LV Fig2 [T B BB A S 4,
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BETHR : [1]S. Setogawa, et al., Molecular Brain 16, 38 (2023).
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Fig. 1: ECoG Fig. 22 Multisensory stimulation-evoked LFPs and the experimental
recording electrode system.

sheet.
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Development of a microfluidic device for automated separation of extracellular vesicles
RKRBREL' F/EBRA/ RA—Yareri—-?
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The University of Tokyo!, Innovation Center of NanoMedicine(iCONM)?

OKento Toyoda!, Chiharu Mizoi!, Naohiro Seo!, Takanori Ichiki'
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Fig.1 (a) design and (b) prototype of a microfluidic
device for automated separation of extracellular
vesicles
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[1] Sarmento. M, et al. Front. of Cell Dev. Biol. 8 (2020): 284.

[2] N.Seo, et al. J of Extracellular Vesicles 11(3) (2022): €12205.
[3] S.Terane, et al. J of Photopolim. Sci. and Technol. 27.4 (2014):
471-476.

[4] Akagi T, Ichiki T. Methods Mol Biol. 1660 (2017): 209-217.
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Microelectrode structure considerations for single cell monitoring

using electrochemical impedance Spectroscopy
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[1] K. Sakamoto, Y. Yanase, M. Hide, and R. Miyake, Proc.
18th Int. Conf. Miniaturized Systems for Chemistry and Life
Sciences, 2014, p. 1059.

[2] Y. Yanase, K. Yoshizaki, K. Kimura, T. Kawaguchi, M.

Hide and S. Uno, Sensors, vol. 19, issue 9, p. 2067 (2019).

(=)
L

(=)}

s

“ell ition 1zl e~
Ace ,?‘95"'9’(5"\ [ ]; . without cell -

PNy |

T \‘I \ 10°) . A
{
B _\ A | . B -
| . c -
By s

: B C 5 .,

10" 1
10" 10’ 10
Frequency [Hz]

= 2 3 Y3 5 )

100 100 10t 1w 10 1w 10 10

Frequency [Hz]

Fig.1. (a) Simulation model. (b) Sensitivity (impedance change rate caused by a single cell) as a function

of frequency for different cell positions; A: center of electrode, B: edge of electrode, C: center of spacing
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Development of self-adhesive and stretchable on-skin nanosheet electrodes
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[11Y. Wang et al., Proc. Natl. Acad. Sci. 118, €2111904118 (2021). [2] H. Yano et al., Sci. Adv. 5, eaav9492 (2019).
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Figure 1. (a) Sheet resistance dependence on the ratio of S-PEDOT. (b) Force stroke curves of the nanosheets.
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Deflection Simulation of Ring-Shaped Multi-Biosensor

for in vitro Fertilized Egg Quality Test using Finite Element Method
(MR ZEWL ', T E#, FH BA' Wk BEF2 & &,
RE FIER2, 2R EA'FERKREIL!, RRABRI?)
° Riho Kakinuma', Keisuke Wada', Kanto Arai', Akiko Saito?, Hui Zhang',
Toshiya Sakata?, Hayato Sone', Gunma Univ. !, Univ. of Tokyo?
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(WFges s & BRY] 4R, BpEb 2 & LT RNERIRIR D72 O AFEMBIER DT & E -
TWDN, HAEICELIEAMENZ ENFRE L 2o T D, BERE LT, ZHIVOBEEIZIC
X BRI 2 T, EEMNRFHESHS SN TS, BITHFE TR, ~A 7 uX 724Nk D
bt MEOFPERE[], A A b T VA ORBENHEICL D~ T AZINOREET=4 U
TRIVEHRE SN TWD, BUFET NV—7"TlE, ADOREZEKE THAT 5 & 5 2GR 0E &
ExHELTHEALTE T o F Lt o2 ERLL, 2 ilalo~ 0 A EINOE &2 JE LT 4.4
ng 1372[3], L7 L., ZOMIIAKRE L BENO RS o7l L D RIBINS WD &0nh | 2 1
BRI EEZ R LT, v 7 AZHEIROE &3 2 Ml 420 ng 7> & IR HL 485 ng £ CTHENT
DI aMERLIZ[M4], 61T, ZIEINSERROEER A A OELZRIEL T, V7~
WNFANRA TR EFR LT, Z LT vV AZIEINE ERVBFRIEDORY AF L e —X (PSB)
B O N ZRE L, B OREOITHE S H ) O 2 /8 L7Z[5], A7 T,
COMSOL Multiphysics DA FREZFEATIEL AT, U TR LF A A2 o ORI
BN AP, o, FRETH DL N B/H LT BN & E OENT IV FREE L7,
(B ALl Vv 7RI~ VT34 4% 404, Silicon on insulator (SOI) FEMKIZ 5 [EIOEI T + b
VY7 T7 4 F L TERLZ, U 7 ROZIEINERTZ 4 KRORTHZ HMIET, ZOR
TCEIEFR 7 LT IR OIA AL ZREINOHEHIT L 2 A2 EXUE 5 TR ATRE
& L7z, ZZ Tk, COMSOL Multiphysics % AWT U > 7RI~ LF A G P D 3 IRIGET IV
ZERLT, ¥ ab—varLic, £7. BV 04 RKOPRROHZENEE, BEIZLDE
DizbA & PSB #HUIHE O ROEBEEZF~T, €L

T, IO TR E IR TS T2, ¥ & 0 i
LBIWTEHU R 7RI PR BT T T DFHR & Fhii L 72, -500 N :

[EBRE S & 522] Fig. 1 IZRED L=500 pm D& > i N w 108
PSB Z##i L= L OB ORI RERLTNS, ZD& e > u ] 04
&, B BEKLE PSBICESENICEY, VU IETR 02
REALE 0.83nm 233 BV, 7o, B CHE L& 0
LZ@b < %% LlnWeriab—var ff%ﬁﬁ Lick Fig. 1 Simulation results of Ring-Shaped
A, ZAE0.23mm 57, S HIC, BRTTRE ) Multi-Biosensor
L 2 2L SETFR 1T, ERR[S] & el L7 f5R % Fig. ol T
21T, REOHINZES T, 2 &N N # 4 04| —Simulation results
DT T 5 Z L AR LTz,

AWFZEIL ISPS BHuf ey (FREEZE 5 26282143, 18H03547)
DB & 52 CTHEM L7z,

[1] HARIEIED, A ARSREAE IR P2, 25 (2008) 116-119.
[2] T. Sakata et al., Anal Chem., 85 (2013) 6633-6638.

[3] H. Sone et al., Sensors and Materials, 30 (2018) 2369-2382.
[4] WMEHIED, 5 80 EISHMEE SRF RS L ;
%%{Eﬁ%%%%, (2019) 11-301. Beam Length [::101] * "
[5] FnHEHIZD, 5 84 [BlS MBS KT RS Fig.2 Sensor beam length dependence of
%%@%*%%, (2023) 11-294. deflection change with PSB mounting.
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Fabrication of Textile Electrodes for Electrocardiography with Skin-following Property
by Fluffy Structure
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Someya!
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DEERIFHA (Electrocardiography, ECG) 1%, [0MAIC X 5 &R O BA OZEL A BfS LR D7
WL T H DT D, ECGITHWONDIFRIEMD 5 5, #AXEMIAEED 7 % ]
WRWIDREDRIEZ T Z LIZK <, RIFFOMEMRICHE L T\D, —H T, B & OmEHER
W OEMD T I LD Motion artifact (MA) EMEEILD /A ANBIRNEZITHEY LTV, =
DO L, BRI M2 R -85 2 & CREOEBIE B TE D LT 57 7V u—F )
WE SN TWD, FATHIFETIER, o XXV EEMLIZARN S PE WD [1], BEAZ BAm
U 7o A7 e TSR M O A 2 TRE ISR & A 72 0 21975 2 & TREME2 AT 5 EMmA EIL L T
T, Ll ZivD O & ARfETE - B2 DR R OBEMOMEHIL o7,

ARG TIX, B HREEIC L D B ~OBIENE L AR OMfEN - BN Z R >EMmRO
B 2 HEEIZ, OIR® - X EEMHME AGTit (Mitsufuji co.) & Ffmsx L72AF DR 2 /KT 0 T
BPNT W B, @IFEEMHE T TE - T AMA PEDOT:PSS Ta—7 (7 LEELL
ToEEfR, O 2 A ER - SHm L7z (Fig.1.a,b),

VERL U 72RO MA 2R DIl 21T o7 2 A, O, @& biz, = hr— L LTH

W2 AGEiIt DO EfRADATIZEE R MA 2/ NSV E R sz (Figl.e),
(2% 3Cik) [1] A. Gruetzmann, et al., Physiol. Meas., 28, 1375 (2007). [2] T. Takeshita, et al., Sci Rep.,
12, 19308 (2022)
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Fig.1. (a) MlCI‘OSCOplC image of sanded AGﬁt electrode. Top view (top) and sectional view (bottom). (b)
PEDOT:PSS coated velour electrode. (c) Evaluation of fabricated electrodes. The contact pressure between elec-
trodes and skin was 200 Pa.
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Quantum Stochastic Resonance-Based Reservoir Computing System
for Hypertensive and Diabetic MCG Diagnosis
University of Tokyo, School of Engineering, Xiaoyu Shi, Zhiqiang Liao, Hitoshi Tabata
E-mail: x-shi@bioxide.t.u-tokyo.ac.jp

Cardiovascular diseases (CVDs) have become the biggest threat to human health, and they are accelerated by
hypertension and diabetes[1]. The best way to avoid the many complications of CVDs is to manage and prevent
hypertension and diabetes at an early stage. Thus, developing an accurate and automatic diagnosis method becomes
important. Magnetocardiography (MCGQ) is a noninvasive contactless method to measure the magnetic field generated by
the same ionic currents that create the electrocardiogram (ECG)[2]. However, compared with ECG, 3-dimentional MCG
is a faster and contactless method with higher spatial and temporal resolution. Therefore, this study explores the
applicability of three-axes MCG in hypertension and diabetes diagnosis.

SES5MISAYEBXEMELMBRR BRTHRE (2024 KEAVEEN2RIFEFVFI1Y)

Quantum SR
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! health
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diabetics

Reservoir Computing

Figure 1. Schematic of the hypertensive and diabetic MCG diagnosis process.

In order to reach the goals of accuracy and high speed at the same time, I proposed a machine learning method for
automatic hypertension and diabetes MCG diagnosis. The method is based on a system using quantum stochastic
resonance-based reservoir computing system (QSRRC). This system innovatively leverages the strong memory and
nonlinearity characteristics of QSRRC to memorize and learn from hypertension and diabetes features [3]. Figure 1 is a
schematic diagram showing the structure and flow of this system. There are mainly three steps: (1) 3-dimentional MCG
data preprocessing, (2) feature extraction, and (3) classification.

(a) x_axis-MCG SRRC (b) y axis-MCG SRRC (c) 2 axis-MCG SRRC
E . 2.9 2
3 32 66 E: 100
Sy 14 1.8 1.2 iz
5 £7% 80
:o86 09 § 40 07 £
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a s = I 40
20311 225 BEee 5 A 154 133 2 275 109
22162 1.6 3.7 173 22 99 9.7 e
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diabetes  hypertension health
Predicted labels

health diabetes hypertension health
Predicted labels

diabetes hypertension
Predicted labels

Figure 2. Confusion matrices for 3-dimentional hypertensive and diabetic MCG classification using (a-¢) QSRRC method and (d-f)
traditional RC method.

Instead of human, we chose to apply the proposed method on rats” MCG dataset first. We measured ten each of
hypertensive (SHR/Izm), type 1 diabetic (KDP/SIc), and healthy (Slc:SD) 8-week-old male rats with optically pumped
magnetometers (OPM) inside a shielded box. When we used the MCG signals of x, y, and z axes separately for diagnosis,
the average diagnostic accuracies reached 92.50%, 95.96%, and 94.73%, respectively, which were on average 34%
higher than that of the traditional RC system. Furthermore, the STM and PC tasks were benchmarked and compared on
traditional RC system and QSRRC model, highlighting the memory effect of proposed system and explaining the better
performance.
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