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Simultaneous detection of multiple antigens using temperature-responsive
fluorescent nanoparticles
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Background/Problems
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@ Biomarkers serve as indicators for the diagnosis, treatment, and TR GRERENE) kK (RRERERL)
prevention of various diseases.
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@ Analysis of multiple biomarkers enables cross-sectional and "y 3 ] i
comprehensive investigations. g 15, PC

n=16, 18

@ Development of a user-friendly, rapid, and sensitive method for
simultaneous detection of multiple biomolecules.
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@ Sensitive biomolecular detection method using temperature- “ ” ﬁ[;?"c} v ”
responsive liposomes. 3B LA 1) 1Y) — L\ 0D YL R A
@ The fluorescence emission temperature is tunable by the phase  Fluorescence emission characteristics of the
transition temperature of liposomes. temperature-responsive liposomes.
@ Quantitative simultaneous detection of multiple antigens based on
the emission temperature and fluorescence intensity. amgsenon @ TAO) TR 7oA
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@ Simultaneous detection of multiple antigens with a single
fluorescent dye.

@ Rapid measurement using a small device suitable for point-of-
care testing.
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@ Potential for identifying new biomarkers with increased / HEADER f lymBoRe
sensitivity. i i I
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NTHAEE  HESEHKRSFERL - EET D EIFEEM detection of multiple antigens using the
. temperature-responsive immunoliposomes.
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@ Health care and medical industry: Preventing medicine, early detection of diseases and infections.
@ Bio-industry: Advanced technology for detection and quantification of trace amounts of biomolecule.
@ Environmental and food industry; Inspection kit for environmental microorganisms and bacteria.
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The New Interface Measuring Device using New Plasmon Sensor and Raman Scattering Spectroscopy

E8 8 Background/Problems

RME
S 7 O— T HEHEVMEL NI REDRE 8L L ‘
SERRAEAEE, AR AR TRED E BInt-Fm
N

E fig;Ri% Summary/Solutions

NPT INA R & BRMEIGEES V  #HEL9 % (SERS, Surface-Enhanced Raman Scattering)
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The New Interface Measuring Device using New Plasmon Sensor and Raman Scattering Spectroscopy
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Establishment of new chemical reaction methods

Backgrouad/Problems
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@Establishment of new chemical reaction processes that are difficult in beakers IJA7AFIN1T R

@®Chemical reactions applying specificity in microscopic
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Summary/Solutions
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@Synthesis using two different solvents GE#) (FmE )
@Realization of interfacial reaction by fluid control E—H—TldEH# L2318 % AW -REREA O P

@Device design to extract only the product
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@ Interfacial reaction of water and methanol ©

impossible in a beaker E=%h— 34207 N(A
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@ Efficient crystallization and extraction
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Target Areas/Products
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@ Drug discovery that requires high-purity synthesis

@ Synthesis experiments using precious reagents

@ Application to difficult chemical synthesis EREEEIVYNIVEDRYF VI RUEROBDEL
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Analytical equipment specialized for Microdevices
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@ For example, research on chemical synthesis using microdevices ki

has been conducted in recent years. However, optical analysis using

microdevices is difficult due to the short optical path length.
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HBRIBES L ERL Y X EEHEDET No method for in-situ analysis using microdevices
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@ Developing analysis equipment specialized
M
for microdevices by combining photomultiplier tubes ;
and condensing lenses
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Fluorescence analysis and in-situ observation
are possible at the same time.
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Fluorescence analysis at light wavelengths of 190-900 nm

[1] D. Tanaka, S. Shoji et al., RSC Adv., 10, 38900, 2020
HESIEE (17T /1 XA) (2] K. Das and T, Akitsu et al., New J. Chem., 2014, 39, 1101-1114.
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Development of high-efficiency cell-trapping device by fluid control
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@Growing demand for functions such as efficient it
observation without damaging the cells themselves, [ #E3kEHT ORI S Problems of conventional technology |
isolation of cell populations, and extraction of specific [ o e P AL »TfJé‘eﬁce oA
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WIBT /54 ZAOEE  Comparison of old and new devices

@5ucceeded in isolating cells and extracting arbitrary cells el

. . Old type
with a unique channel structure A

{Bfiitff Advantages
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@Enables efficient bacterial storage

. .. L . 1*97‘97%FHL\7‘.."‘¢§§ Fluid experiment using bacteria
@Manufacturing process is simple and mass production is possible " uid experiment using bacter!

@Culturing experiments of bacteria and fungi of various sizes are possible

®Succeeded in extracting any single cell by using dielectrophoresis
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Target Areas/Products
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@Multi-channel, larger size

Violtage - 500w Flow rate : 0.2 plimin

@Expanding application to the pharmaceutical field
Pharmaceutical companies developing antibacterial drugs, etc.

i ,,=.; HLIZRED | & A—TzL
containing a single E. coli!
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Enzyme-based Polymer Fiber Sensors for Biogas imaging, Storable and

Usable in Vapor Phase
HE R NA el
BaCkground/PrOblems " aqueous solution
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Microfiber sensor

aLo4—
@Volatile organic compounds (VOCs) in biogases relate to metabolism and disease. Collector
@VOCs in biogases can be measured non-invasively. Fig. 1. Preparation of the enzyme-
complexed polymer fiber sensor by a
@Previous enzyme-based fluorometric biogas sensors: Prepared in complicated single step electrospinning.

multistep processes when needed. High autofluorescence.
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Summary/Solutions
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@Fiber mesh sensor of enzyme and low autofluorescence water-soluble polymers.

@Prepared in a single step electrospinning.

Fig. 2. (a—c) Electrospun microfiber
mesh sensor containing enzyme and
coenzyme for EtOH gas imaging.

O (a) Whole picture. (b) SEM image. (c)
E‘lﬂﬂ Advantages Low autofluorescence image.

- - (d) High autofluorescence image of
AERARAETZDEFEFERA D, BEFEEHNE, BEEREN, cotton mesh as a substrate for enzyme
e o . o _ . immobilization of the previous sensor.
BWHRAERYE, SRXE (0.5 ppmillEZRILEH) - MARETER,

BYBRRZERTNESHERAAPEEOREICHATE 5MMEKSD D,

@Can be stored in gas phase and used as-is. Ethanol (EtOH) gas imaging was conducted.

HEL LD

@Can be stored in gas phase and used as-is. Fast response. Low autofluorescence. EtOHH R H
Fluorometric
@High selectivity. High sensitivity (0.5 ppm EtOH gas). No heating is required and safe. detection of
gas

@Applicable to detection of various gases and substrates by selecting appropriate enzymes.

Fiber sensor
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Target Areas/Products G BX Enzyme
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t molecule

W& D, BAMSRERHHEANL) . EFHRHAE Fig.?.[Upper]FluorometricimagingofEtOH
(201 9OF D RABRMISHI25MEIL) . VOCSRIIE oo o sensor vontaimn tnzyme

= . > 33 and coenzyme. (Lower) Mechanistic diagram
migElE . EE. &\, \VIVT of EtOH gas imaging.
@Products : Alcohol detectors, Biogas detectors, VOCs detectors Ref. 1. K itani, N. Takeds, et al. Bicsens. Bioelectron. 022, 213: 114453.

. . . 3. PCT/IP2022/ 28692
@Target Areas : Medical, transportation, housing
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Ag aerogel film; Binding interface easily & stably

/' 5%# Background/Problems
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@ Solders and Ag paste are widely used to bond solid-solid
interfaces electrically and/or thermally. They have poor
heatresistance, limited by the melting point of solder
alloys and heat resistance of regins.

e
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¢ 2&DAg (-10 mg/cm?, ~1 JPY/cm?2)
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@ A unique aerogel film made of Ag particles.
@ Contains no additive, easily sinters into bulk, and
builds excellent electrical, thermal, and mechanical
interfaces with high heat resistance.
@ Can be manufactured quickly at high yield with small Ag
amount (~10 mg/cm?, material cost of ~1 JPY/cm?)

B Advantages
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@ The nanostructure allows "welding" at room/low
temperatures, and once "welded", it shows heat
resistance of bulk.

@ Solid interfaces can be electrically and thermally
bonded at room temperature and low pressure (<1
MPa).

@ When heated (> 200 °C), the interface can be bonded
mechanically, and has improved electrical and
thermal performances.

@ Since the sheet is composed only of Ag without any
resin, it shows excellent performances and heat
resistance.
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Air-gap disturbs electrical/thermal
conduction at solid-solid interfaces.

Solders and Ag paste are widely used
but have low heat resistance.

How excellent the interface will be
if bonded with pure Ag?
How can we do it?

Self-supporting
Handled by tweezers

Ag aerogel film deosited
on Si wafer in 2 minutes

S500Inm

Aerogel film made

54800 15 ey : of Ag particles only
\_ Cross-sectional SEM image, ~90% pore
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Electrical interface
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Aerogel
Lower resistance than Ag paste.

Thermal interface Mechanical interface

Welded at 100 MPa
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\Better thermal interface when heated. Stayed stable at 900 °C!
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