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Activity change in the brain associated with pain relief

LV 1
Background/Problems
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@ Itis so hard to identify the causes of chronic pain, and thus to relieve the pain, complementary and alternative
medicine is required.

@ We have so far found that adhesion of pyramidal thorn patches on the pain region is effective for pain relief.

@ Near infrared spectroscopy (NIRS) was used to identify the brain region that was changed by the patch treatment.
Then, we hypothesized that if this brain region could be activated/inactivated, the pain would be relieved.

L ]

(IDLPFC) TMiREDETHEH SN,
TRHOEEENEE T W
@ The oxyhemoglobin levels of IDLPFC became

down, i.e., the activity was suppressed, during
pain relief.
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@ When we can suppress the activity of IDLPFC by exogenous stimuli, we
can escape from drug treatment, which is not expected to have a large

effect. Consequently, the side effects are suppressed and the medical
costs are cut down.
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@ What kind of stimulus can inactivate the IDLPFC g 1.0
activity? B oas
@ Development to pharmaceutical industry. é
@ Cooperation with psychology. i
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Epithelial cell-cell communication to facilitate the aberrant cell elimination
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Background/Problems
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@ Malignant/incurable cancer disease

@ Cancer prevention to eliminate precancerous cells
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Summary/Solutions
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@ Epithelial cells eliminate precancerous cells

@ The mechanism of epithelial cell-cell communication
via the interaction between Ligand and Receptor

@ AltR-targeting treatment enhances the elimination
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@ A novel mechanism to promote the elimination
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@ Low cell toxicity

=4y Fhits, W
Target Areas/Products

EEHA @ Carcinoma
A JLABE: @ Virusinfection
HAERBREOBREDR
rec.MHC-l a3
b4 ' IE ¥ ¥k
'|
I3 IR
zram Y o o EE

ofAzRER : &4l =HEBLIAL M2

OFhiE : HETIZFilihe

ERERFFER, SFHAFRMR?

BAER, 7AIVABREE

8. oo

=) '~
Bl wRm 3

@af fef 7 T o ie

| BEM R
g +’
& T 2%

oAl C) ®A
/] v

@Mz =r—3

g MHC-1 (1) 32 Ii} AltR (RS
5 . {ji
BED
@ () nuRE
RN ERiemn
ki v
AR )
g * .“‘ A~
2 #F@ Hﬁ K54
DHERR
BE FENER CRMRTORS s
b
Iru.HH&IﬂﬂJﬁﬂﬂ!EEﬁ]E
rec.MHC-l a3

HaCaT:
=10:1

BMAXZEVUY—FAINR—>3>28>5—
E-mail : contact-tlo@list.waseda.jp
Tel : 03-5286-9867




FRHEEEERICK D
FERBERZIT U I HERIN Y

Epithelial cell-cell communication to attenuate the rejection of suboptimal cells

HRRE
Background/Problems
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@ Poor survival of transplanted cells % im x %.
@ The cells are eliminated even upon the immunosuppressant olo oloclo
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@ Optimal cells eliminate suboptimal cells R
@ The mechanism of epithelial cell-cell communication \/ +

via the interaction between a ligand and a receptor FREMSMAaS 1= —a Y

@ MHC-I-targeting treatment suppresses the elimination
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Modulation of Brain Activity by tDCS Effects on Human Decision Making
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Background/Problems
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@ The choice of which hand to use when grasping an object in daily life is
an unconscious decision.

@ If the frequency of use of one hand is continuously increased, it can be applied as
an intervention to increase the frequency of use of the paretic hand in stroke patients.
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Summary/Solutions
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@ Transcranial direct current electrical stimulation (tDCS) (Figure 1) can increase or
decrease neural activity continuously for several hours.

@ The activity of the posterior parietal cortex was changed by tDCS during the task of

measuring the frequency of choice for each of left and right hand (Figure 2).
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@ We found that the use of the left hand was continuously increased after stimulation by ERPDSTNS.
suppressing the activity of the left posterior parietal cortex and promoting the activity
of the right posterior parietal cortex with tDCS (Figure 3).
@ The results of this study show the applicability of the intervention to increase
the frequency of use of the paretic hand in hemiparetic stroke patients. WHE — W
@ tDCS can be used as intervention in the unconscious state of human % ;-[ o o
by modulating brain activity. e =
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Monitor for stress substances
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Background/Problems
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@ Mental burdens in daily life and at work are accelerated by COVID-19 (Fig.1)

@ Mental disorders have health effects on animals closely related to humans

@ The tedious hassle of stress tests hinders health management
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cannot be put into words
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@ Development of compact, easy-to-handle, fast-response silicon transistor sensor (Fig.2)
@ Simultaneous detection and multifaceted understanding of markers of different origins

@ Simple detection from minute amounts of saliva and sweat
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Fig. 2. Compact multi-
@ Using DNA-derived materials as receptors to enable storage and use at room temperature element sensor

@ Highly sensitive detection of trace amounts of cortisol, the most important stress hormone

@ Technology for repeated use by washing is under development
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@ Simple salivary stress monitoring in daily life and at the bedside (Fig. 3)
@ Stress sensors to understand the feelings of pets and other animals that are our friends Fig. 3. Stress detection in

- . . as little as 10 pL of saliva
@ Quality improvement through stress management in livestock production H
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Molecule delivering nanotube stamp and stamping system
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@ Delivering substances with different sizes, shapes, and charges into cells

@ We have developed a hybrid nanotube (NT) stamp and its stamping system.

@ The proposed technology can be used for basic and applied research (regenerative medicine, drug discovery, etc.).
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@ New materials: a hybrid material of metals and conductive polymers s bl L

@ Nanotube stamping system for molecular delivery and extraction
@ We proposed the system for physical insertion of the NTs into the cells and for accelerating the molecular flow by the external voltage.

{Bt% Advantages
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@ High delivery efficiency and high cellular viability

@ Ability to delivery macromolecules (proteins and organelles)

@ Succeed to deriver and extract the molecules to/from the cells
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Target Areas/Products
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@ Manufacture and sale of smart cells (new types of cells for medical/hospital applications and for synthesize some products in the cells)
@ Molecular delivery and extraction test for cell therapy

@ Manufacture and sale of NTs membrane and stamping system
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Wireless monitoring system for human small signal detection
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@ Target: Wireless human monitoring system - '::-T.-_:.Lu’lf :
@ Problem: Low sensitivity and efficiency for wireless detection

@ We proposed the parity-time symmetric resonator circuits for human monitoring system.
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@ New principle: the parity-time symmetric resonator circuits - -:# My B - e
@ Add a negative resistance to the detection circuit only e o — A - |__|' -

@ Wireless monitoring of resistance, inductance, and capacitance change
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@ Enables wireless measurement of weak human signals. L l'll v

Sensor side: no power supply required, cost reduction possible
: Detector side: orr:ly add n’(::aytiv:resistance ' g LTy “M
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Target Areas/Products
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@ Wireless biosensor for health monitoring

. . § B3 15 30 25 30 35 40 45 50
@ Example: Smart contact lens for glaucoma and diabetes detection 8
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@ Implantable medical devices for wireless sensing and therapy
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Research and development of functional ingredients
to protect the liver from alcohol consumption

LV 1!
Background/Problems
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@ The various health problems caused by alcohol consumption have created a serious social problem.

@ About 40% of Japanese people have a weak ability to metabolize acetaldehyde, a toxic metabolite of alcohol.

@ There is concern that aldehydes may act on health as an environmental toxicant.
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Summary/Solutions
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@ Identify functional materials that reduce alcohol-induced liver injury.
@ Promotes the degradation of acetaldehyde in liver cells.
@ Develop a highly concentrated hydrogen water generator that reduces the amount of intracellular acetaldehyde.

{Bt% Advantages
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@ ltis possible to rapidly evaluate the effect of alcohol on reducing liver injury and its mechanism of action.

@ It has been shown that highly concentrated hydrogen water can reduce the amount of intracellular acetaldehyde.
@ The combination of functional water and functional materials will enable the development of novel products.
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In vitro NASH model with ballooned hepatocytes
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Background/Problems
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@ Since the prevalence of NASH is increasing year by year, drug development is urgently needed.
@ It takes time to create an animal drug model. & ARLR
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@ When human fibroblasts and human hepatocytes are co-cultured, collected in sheets using UPCELL and
cultured in a high-glycolipid environment, ballooned hepatocytes are induced

{Bfiiff Advantages B ZE EHE
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@ Ballooned hepatocytes like human NASH A 3% '.'-' o e
@ Drug discovery model can be created in a short time. Rp—

@ Screening is possible because it can be created with a small number Day 11
of cells.
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B. Gao, K. Sakaguchi et al, Tissue Eng Regen Med, 18(2):217-224.
(2021)
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TGF B inhibitor

B. Gao, K. Sakaguchi et al, Tissue Eng Part A, 26(1-2):93-101. (2020)

@ Model for drug discovery Obeticholic acid
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