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Enzyme—based Polymer Fiber Sensors for Biogas imaging,
Storable and Usable in Vapor Phase
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@ Volatile organic compounds (VOCs) in biogases relate to metabolism and disease. (:IIoIIector
@® VOCs in biogases can be measured non-invasively. Fig. 1. Preparation of the enzyme-
. Lo ) ) complexed polymer fiber sensor by
@ Previous enzyme-based fluorometric biogas sensors: Prepared in complicated a single step electrospinning.

multistep processes when needed. High autofluorescence.

VL figiRE Figs. 1,2, 3

Summary/Solutions
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@ Fiber mesh sensor of enzyme and low autofluorescence water-soluble polymers.

fluorescence at 490 nm
— I

@ Prepared in a single step electrospinning.

@ Can be stored in gas phase and used as-is. Ethanol (EtOH) gas imaging was conducted. Fig- 2. (@) Electrospun microfiber
mesh sensor containing enzyme and

coenzyme for EtOH gas imaging.

L (a) Whole picture. (b) SEM image.
\
@LLI‘E Advantages (c) Low autofluorescence image.
= = . o RUINY (d) High autofluorescence image of
AFRETETTOLEER D2, RWERENRL, EERESL, cotton mesh as a substrate for

enzyme immobilization of the

%L\ﬁxig_%%ﬂllﬁzo %E&X’g (05 ppmi,E\UE%*ﬁEE}\ﬁ%‘) o ﬁu%&ng\\§é\o pre\/ioug sensor.
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@ Can be stored in gas phase and used as-is. Fast response. Low autofluorescence.

Fluorometric
@ High selectivity. High sensitivity (0.5 ppm EtOH gas). No heating is required and safe. ‘é?é,e,i“g"a“;f e

@ Applicable to detection of various gases and substrates by selecting appropriate enzymes.
T4/ —ILHR Fiber sensor
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Target Areas/Products  Lass E"ZVm:/A} AT
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). ENTHREEHHERNL) | EESRRAE Q019 riy 3 Ussen Fluorometic imaging o
DUREBREH25E 1) | VOCSRINE E13 ges n vpor o sing
HISAEN R EH. AUV containing enzyme and coenzyme. (Lower)

Mechanistic diagram of EtOH gas imaging.
@ Products : Alcohol detectors, Biogas detectors, VOCs detectors

Ref. 1. K. litani, N. Takeda, et al., Biosens. Bioelectron. 2022, 213: 114453.

@ Target Areas : Medical, transportation, housing e e
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Application of ultra—trace protein quantitation to tests
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Background/Problems
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@ Nucleic acids such as DNA and RNA can be detected at infinitesimal copies by amplifying them using PCR.

However, because proteins cannot be amplified, it is very difficult to detect extremely trace amounts of proteins.
@ It is proteins, not nucleic acids, that work in the organisms. Thus, it is always necessary to examine
quantitative changes in proteins in medicine and biology.

@® A new method for quantifying ultra-trace proteins must be developed.
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@ By amplifying the signal that detects =1. RERCH~NDTEN
the protein, even a trace amount can EE BRERE Bk e
be determined. HTHEEETE
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@ By using the “Modified Enzyme 1% E (MPT64) ELRBE P2 BURBELL MLE
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@ BioPhenoMA Inc. was established by us.

o E®R : (RiFHEA BMAAFUY—FA IR—>3>E> 59—

— E-mail : contact-tlo@list.waseda.j
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New venture company, BioPhenoMA Inc.
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Background/Problems

2023F4R ICEBEREELISAE iz & L L THWS () BioPhenoMA% £,

BIZF. HERBAEHIEIEEL22H5b00, 2 N/BRHIIKRBEEZTHS7-0, EHELX Y
Ny BEMGE - BE - Bfitg SRETCEEFREHRATL [BRYM( 7V ITURE] 2RA%T S,
@ BioPhenoMA Inc, which uses Ultrasensitive ELISA technology as a foundation, was established in April 2023.

@ Gene and cell analysis technologies have been well developed, but protein detection is still an undeveloped
area. Therefore, we are developing a new system, Modified Enzyme Cycling, which can determine trace amounts

of proteins easily and rapidly at a reasonable cost and with high sensitivity.

Bt Advantages P
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® Compared to methods such as mass spectrometry, 1. BEYA4 7Y vy IUBEOEEKEE
Modified Enzyme Cycling is overwhelmingly simpler and
faster. Pretreatment is virtually useless. A low price is BENMEA CLEIA%R
. BSR40 T10) bl
also achieved. WE%E  PCRE ELISAE
® Compared with PCR-based nucleic acid amplification v AN moles/assay
tests, dead bacteria and viable bacteria can be easily 19F zepto atto femto pico nhano

distinguished. (10-24) (10-21) (1078) (10-15)(10-12) (10-9)

@ Our system contributes to the creation of new drug '
discovery and treatment targets and further progress in Oo
the biomedical field by elucidating the action mechanism ! o© =

in addition to streamlining drug discovery and .
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@® We provide reagent kits and compact measurement systems for pharmaceutical companies and academia.

personalized medicine.

@ Our business grows through early development of research systems, expanding overseas, and expanding

the measurement item pipeline.

oAFEEL : REEIHER ERAXZEUY—FA IR—>a >t 49—

. E-mail : contact-tlo@list.waseda.j
oFilE : A N&ttBioPhenoMA Tel : 03-5286-9867 P
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Smart Bioprocessing and Functionality Development Study of
Diketopiperazine (DKP), a Novel Cyclic Peptide

Background/Problems

3~ Taren
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@ In Japan's super-aging society, improving the health and quality of life (QOL) of the elderly is a pressing issue. DITRENSTY

@ Diketopiperazine (DKP) is found in foods and is a useful, but rare ingredient.

BRATFF

\ (DKP) )

@ DKPs which are different from linear peptides, are less to be degraded in vivo, making them easier to exhibit functionality.

BT RRE

Summary/Solutions
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@ Activation of autophagy, which is responsible for quality control in cells, might contribute to improved health.

@ Our research has found that DKP has the potency of activating autophagy in the cells.

@ Activation of autophagy has beneficial effects on beauty and fertility, and we can discover novel health function possessed by

DKP.
Bt Advantages
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@ We have a high-level technique to study autophagy, and we also have a variety of cosmetic and functional evaluation analyses.

@® DKPs, which found autophagy activation, are a novelty and originality in research findings, because its function is unknown.

@ Synthetic enzymes for DKP have been discovered in microorganisms, enabling efficient material production of DKP.
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@ Health and functional supplement industry e
@ Food industry, cosmetic industry, etc. HiEt
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@ Biotechnology industry

HoN

Ry

o

o+

Amino acid

NN

OMe

Ro

Amino acid ester

DKPDF et DR
(2RR{EA] [FEmBa%E]
MEREBOF S ® TIFIASY
FERRE OISR RRESR
REHERS
HERQELE O EEREE
(O0—->3>)
nEomE o EAvER
BEMNR 0 BEIvYI—
s R 9| R OBRE AR
Lo T | 29— R N( A TORZ
" c‘) MeoH R e ICJiéis%%/\"T?- "“DKP
O oo | DRNRIERE

o HARER : [FX— - KEFEE

BRAXFVYS—FAINR—>3>2€E>245—
E-mail : contact-tlo@list.waseda.jp

oFiiE : AEBFEFl RREUNFR

Tel : 03-5286-9867



HR /B8

Background/Problems
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Cellular senescence regulation of the drug development: The novel
therapeutic target and its inhibitor for the treatment of NASH and HCC
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@ Aging is one of the major risk factors for the development of metabolic diseases and cancer. CR delays the onset of
these disorders. CR mimetic compounds could be an elixir for these various age-related diseases. Our method can be

utilized both in vitro and in vivo with high cost-effectiveness.

Cell- and animal-based screens enable simultaneous

evaluation of drug metabolism or toxicity with biological activity.
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Summary/Solutions
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@ Drug candidates for the treatment of non-alcoholic fatty
liver disease, non-alcoholic steatohepatitis, and
hepatocellular carcinoma.

Bk
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Advantages

@ Novel mechanism of action for the treatment of NASH and HCC.

@ Potential opportunity for other diseases.

2=y bhmig /S
Target Areas/Products

Hormonal adaptation by CR

*Reduce oxidative stress
*Protein quality control
etc.

cell
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DFCR-RE: Dwarfism and Calorie Restriction-Response Element
E{E AN it L ER FICEIHSDFCR-RERTIDFE L%
SEAPDEM#ILEL TE=S—FBIETRIV-=VT%1T5

Increased SEAP activity might correlate with anti-aging effects

CR mimetics

SEAP
secretion

cell
SEAP: Secreted Alkaline Phosphatase
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@ Drugs for age-related diseases, anti-aging drugs, cosmetics, phytochemicals and pet foods. Evaluation and screening

of anti-aging candidate molecules.
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cirrhosis
I Intercept, Obeticholic acid, FXR agonist
Semaglutaide, GLP-1R agonist
Aramchol, SCD1 modulator
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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 FPE N
observation without damaging the cells themselves, € K H 7 D [ RE 5= Problems of conventional technology
isolation of cell populations, and extraction of specific [ e iirions devee Dama%&gﬁgff'a _%’T:ﬂ{;\ice ‘.ﬂ
droplets from the device. J R " _m-ﬂ [
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@ Succeeded in isolating cells and extracting arbitrary cells FHIAT/NARDEE Comparison of old and new devices
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with a unique channel structure Old type
it Advantages —
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New type
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Enables efficient bacterial storage
INGT)TERAWZTASEER Fluid experiment using bacteria

[

@® Manufacturing process is simple and mass production is possible
@ Culturing experiments of bacteria and fungi of various sizes are possible
[

Succeeded in extracting any single cell by using dielectrophoresis

2=y bhmiE/Eam
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#ETRYRE staph aureus #)LE45 salmonella

Volt: 1500V Flow rate : 0.2 pl/min
EEEPF~DICHER o

@® Multi-channel, larger size
@ Expanding application to the pharmaceutical field
Pharmaceutical companies developing antibacterial drugs, etc. oy
B OXBEASEEN RO LIZHY | §A—SHL

Succeeded in extracting a droplet containing a single E. coli!
No damage.
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Artificial Red Blood Cells Changing
Animal Transfusion Medicine Worldwide

HR /R

Background/Problems
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@ Inadequate blood donation system in veterinary medicine and absolute shortage of blood for transfusion worldwide

Z0fts, @EREMmE L

® 99% of clinical veterinarians have a strong demand for artificial alternatives to blood

@ Stable supply of blood as a raw material for hemoglobin (Hb) is a challenge.
BLE iRk
Summary/Solutions
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@ Liposomal artificial oxygen carriers coated with lipid membranes of bovine Hb
@ Establishment of manufacturing method using patented technology (Patent No. 6061343, Waseda University)

@ Effective utilization of waste blood from slaughter cattle to secure stable supply

VL HUHbER AL A THMBBoHD-V)IZED
151”‘ I‘i Adva ntages a 5‘%0)&110&"/3‘27&;&&
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w  ME(MAP = A% . AB(Lactate) | HL3—R(Glucose)
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. - . o , S SHH Wbt SN
@ Liposomalization of bovine Hb for blood compatibility in heterologous animals ol Y ol e ST

@ Oxygen carrying capacity equivalent to blood (rat hemorrhagic shock model)

@ No global competition
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Target Areas/Products
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@ Launch: 2028 Veterinary drugs (biological products) JEATES
@ Markets: Targets are emergency transfusions for accidents and surgery, chronic anemia, and other animal transfusion areas.

@ Strategy: To both develop potential markets (expand market size) and increase sales

O FHE : AH HBKEARRRIEX) BEMEAFVUY—FA IR—>a>t>y—

-mail : -tlo@list.waseda.j
o Efek : e AFSF+ U (OxyCarrier Inc.) $ei‘1353-§222§,‘823@ istwaseda.Jp
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A Method for Analyzing Skin Hue for Skin Disease Diagnosis

2 X8  Problems o iR X F(commercial camera) ® A 5B (this technology)
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@ Standardization of color balance in JPEG images
@ Little information on photographing equipment

and photographic conditions

@ Difference from observation with naked eye

X BE4T X
— under clear weather under incandescent light
BERFEX  Solutions BRI
EEXFOTTCOEBAENN
XN LeEBERZREL. BHNAELSOBRZBEY RHARIIERELTS
S, —-— 3 -~ . 5 E -E [ —1 - T T - - o o
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BEKDORELZFTA MNF VY REER ~
0.6 fr==m===-mmsmmmmoo-d i—-—-—----f ————————————
@ Renunciation of perfect color reproduction ' ’ :
@ Custom setting of reference chromaticity coordinates Y o4 S L
@ Realization of stable white balance : :
02 -- e

T ERD T A EEE

(¥ Advantages g

JPEGER D IF >R TEN L ES VL DOREL, X Zi0H]
ARICEZFRIEVWVESVLOER
JPEGE{RAN — X DR ERE DM k&SGR D BREH

0 0.2 0.4 0.6 0.8

*ﬁ $ 1t -l-l] (Before standardization)

@ Suppression of indispensable uncertainty of hue
@ Reproduction of observation with the naked eye
@ Robust assurance of and improvement of diagnostic performance of
machine diagnosis based on JPEG images
s =re= MEBERBEDF—EAIL—IPEGERICHLT
AT EEBAL LSS OBRA BT
KEBHEEAREL TUAL, ERABVEREERT IBBREEE

0.16
UBER OB, EROLERRSO = — X5 - .
= D;
@ Nail apparatus melanoma, whose diagnostic criteria have not been £ oos
established even though a biopsy on nail matrix is highly invasive . Z:‘: ;:::m
@ International needs of automatic clinical examination system are high for o
nail apparatus melanoma "0 omomuosom 01 tizot0s

Original DI

MEBEERHENDF—EAIE—JPEGHEGICHL T
AFZEEALEBANBOIESOERIENEL

Changes in color variability indices
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Development of a device and algorithm for prevention of exertional heat stroke

(2 = Problems \ 50%iiz5
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{8 BB P ORMAPER I SHRARE ARBEL BB o
e 27.3¢C || 31.3¢C || 23.9C
BAORBLEY 22 & FH, BT 2 ARAEEIH L . (i
o 28.3¢c}||32.2¢c}||25.2¢C
BAYRTFH., HIWTO7-HICEHED DEELTENNE ——
@ Health risks associated with hot climate during labor and sports are TSRO LR L B ORI
increasing.
@ However, there are no effective way to predict or judge such personal : = ¢
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@ We need to find accurate and simple methods for this purpose. (WBGT) 1 : 7 1 2
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@ We have developed devices monitoring deep body temperature on fields,

@ the algorithm predicting the risks, using heart rates and body temperature
data.

@ Collecting the data and personal log will give us more accurate information.

| il Advantages |
RERE & HET 27 L7 T T LBEIRET /A RIRH
EBFERIC S > CEELABRTFAT LY XL
SEAE AL ES 0 ONA, hRERO T g

@ The device detects tympanic temperature, reflecting well rectal
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@ The accuracy of the algorithm was verified by physiological experiments.
@® In the future, we will develop a system analyzing personal log and mass Y e 3m 00 o s
data. EBBE C
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@® Work environment in extreme heat and needing protective clothes, etc.
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@ Sports safety during activities in school. ifﬁj\ojji;étﬁﬁﬁ}imw(T '7)|~

@ Personal health development and indices for heat acclimation. 7w b (")
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