P-31:

Drug-Loaded Antioxidant Nanoparticles for Oral Tumor Therapy

Zoe CHAU*! Yutaka IKEDA?, Yukio NAGASAKI!?

W\ aster s School of Medical Science, University of Tsukuba, 1-1-1 Tennodai, Tsukuba
2De}!;'a.v'l‘ment of Material’s Science, University of Tsukuba, 1-1-1 Tennodai, Tsukuba

1. Abstract

Inflammation is associated with poor prognosis of numerous
diseases, including cancer (). Interleukin-6 (IL-6), a -pro-
inflammatory cytokine in blood, is a critical target for treating
cancer growth and associated phenomena like muscle-loss and
other cancer-related deteriorations — particularly given its positive
correlation with worsened prognoses ). IL-6 also decreases the
efficacy of doxorubicin (DOX), a common anti-cancer drug ©).
Thus, IL-6 is an important target for treating cancer growth. We
have previously shown oral administration of siSMAPo™, an
antioxidant-based nanoparticle, can significantly reduce blood
plasma IL-6 through the intestinal scavenging of reactive oxygen
species (ROS) *. The administration of siSMAPo™ to tumor-
bearing mice mitigated the cachectic state by suppressing IL-6
elevation; however, it did not inhibit solid tumor growth. In this
work, we aimed to suppress IL-6 elevation and inhibit the growth
of solid tumors by loading DOX into the nanoparticles to form
DOX@siSMAPo™, synergistically increasing DOX efficacy with
the nanoparticle. Both siSMAPo™ and DOX(@siSMAPo™ were
characterized for properties like size and drug release profile at

differing pH, in addition to their toxicity in various cancer cell lines.

In this work, we successfully synthesized nanoparticles of
satisfactory sizes and found they had a toxic effect on cancer cells.

2. Introduction
Inflammation is related to up to 20% of cancer-related deaths (V).
Specifically, Lippitz et al. found that elevated levels of the IL-6
marker are significantly associated with worse prognosis in 86%
of patients in 23 different cancer types ®, while Chen et al. found
that the efficacy of DOX was decreased in leukemia mice with IL-
6, compared to the IL-6 knockout condition ®). Our prior work
showed that selectively reducing

intestinal ROS through orally Tumor
administered siSMAPo™ ] )
significantly ~ lowered blood s
plasma IL-6 ). However, this
approach did not significantly
inhibit solid tumor growth. Thus,

we tested the efficacy of 4 oox 4 oox
DOX@siSMAPo™, an anti- o e
cancer drug-loaded antioxidant 4 .
nanoparticle, in inhibiting solid a8 |

tumor growth through the 8 | .
reduction of intestinal ROS, 4 Tomor 1 4 Tomor

decreased blood plasma IL-6, and o) AR e

increased efficacy of DOX in cell  Fig 1: Utilizing DOX@siSMAPo'™

models (Fig. 1). to reduce tumor growth via targeted
decrease of blood plasma IL-6

3. Experimental

3.1 DOX@siSMAPo™ synthesis and characterization

PEG, TEMPO, and trialkoxysilyl moieties were chemically bound
with commercially available poly(styrene-co-maleic anhydride) to
prepare siPSMA(T)-g-PEG (Fig. 2). The DMF solution of
siPSMA(T)-g-PEG were dialyzed against water, leading to the
self-assembly of nanoparticles (diameter: tens of nanometers),
forming siSMAPo™. DOX was loaded into the nanoparticle during
dialysis. The nanoparticles were characterized using dynamic light
scattering, ultraviolet spectroscopy, and at varying pH conditions
to evaluate the nanoparticles’ diameter, encapsulated DOX, and

drug release patterns at 5"y HOf (e et
different  physiological "’:‘km A an W PRy
pH’s, respectively. ol Tinn

3.2MTT toxicity testing ™ Jpema(m-o-pEG

of DOX@siSMAPo™ Doxorubicin
The cytotoxicity of Prvsical estrapment

DOX@siSMAPo™  was
tested within C26 colon,
MCEF-7 ER+/HER2-
breast, and MDA-MB-
231 triple-negative breast
cancer cell lines at ‘
concentrations ranging from 100 pmol/L to 10 pmol/L. An MTT
assay kit was used to evaluate cell viability.

30 ~100 nm
DOX@siSMAPoO™

Fig 2: Synthesis scheme of DOX(@siSMAPo™

4. Results and Discussion

Here, we successfully synthesized siSMAPo™  and
DOX@siSMAPo™, polymer-based antioxidant nanoparticles.
Both conditions’ sizes remained at or below 100 nm; ensuring
maximal accumulation in intestinal mucosa to increase ROS
scavenging ©), while achieving a satisfactory DOX loading
efficiency of 91.3% in the 2% drug-loaded condition. To note,
increased DOX loading incrementally increased particle diameter
from 1-5% DOX conditions, but the nanoparticle became unstable
at higher concentrations, causing aggregation. DOX@siSMAPo™
demonstrated faster drug release in acidic conditions, in addition
to cell toxicity in C-26, MCF-7, and TNBC cells. We hypothesize
siSMAPo™ will have a synergistic effect in mice cancer models,
with reduced tumor growth in mice administered with i.v.
DOX/oral siSMAPo™, in comparison to i.v. DOX only mice.
DOX@siSMAPo™ is expected to be a novel approach for
addressing the clinical need for reducing inflammation-associated
cancer growth, which presently has no targeted solution. Further,
the relation of IL-6 with multiple cancer types provides the
exciting possibility for the nanoparticle’s application to multiple
cancer types, helping to address the challenge of cancer
heterogeneity in therapeutic approaches. By suppressing cancer
metastasis and exacerbation of the disease, treatment options
would increase, and long-term survival rates would improve. This
would provide patients and their families with a sense of mental
security and elevate their attitude toward treatment.
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Fig. 1 Diagram of fabrication of nanofibers
with high urea adsorption capacity.
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Fig. 3 Change in urea adsorption
concentration with different
amounts of PGA sorbent.
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1. Introduction i

Triple negative breast cancer (TNBC) is an aggressive form of
breast cancer that accounts for 10-15% of all breast cancer cases
and is associated with higher malignancy and chances of relapses?.

- Common breast cancer types could be diagnosed with the presence
of three markers: ER, PR, and HER2, TNBC, however, lacks the
presence of these three important markers for breast cancer,
causing difficulties in diagnosis as well as specific-targeting with
commercially available drugs2. Due to this problem, TNBC is
considered as more difficult o treat compared to other types of
breast cancer. Recently, cancer treatment research has been shifting
perspectives to not only targeting the cancer cells themselves, but
also the tumor microenvironment (TME)®. TME is the
environment in the patlent s body that arc altered by the cancer
cells to support their growth and metastasis. One of the most
important components of TME is macrophage. Under the influence
of cancer cells, monocyte differentiate into tumor-associated
macrophages (TAMS) which could favor towards malignancy and
protect cancer cells from the body’s immume system. TAMs are
associafed with lower phagocytotic capabilities, increased M2
macrophage levels, release of tumor-associated factors or
cytokines, as well as higher migration towards cancer cells. Since
targeting the TNBC cells specifically is very difficult, targeting the
TME components ¢f TNBC might be a potential target for a more
effective treatment approach.

Mesenchymal stem cells (MSCs) are adult stem cells that have
the capabilities to differentiate into several other cell types. MSCs
have been studied as a potential therapeutic approach -against
several diseases such as cardiovascnlar disease, neurological
disease, ischemic wounds, as well as cancer. MSCs could be

derived from many sources including adipose tissue, bone marrow,

liver, umbilical cord, or placenta. Wharton’s jelly (W) is a
gelatinous connective tissues that could be found in the umbilical
cord. MSCs derived from WJ (WJ-MSCs) and its surrounding
tissues have been shown to have promising mmhibitory effects
- against certain types of cancer, including breast cancer®. MSCs
have been known to secrete a large quantity of extracellular
vesicles (EVs) and they carry important factors that are beneficial
for cell growth, differentiation, as well as other important cellular
functions. One of hallmarks of EVs is that they carry microRNAs
(miRNAs), non-coding RNAs that regnlate gene expression
mainly by direct binding to messenger RNAg (mRINAs).

2. Proposed Method

- Qur aim is to first investigate mlubltory effect of WI-MSCEVs
against £ TNBC. We isolated EVs from WI-MSC by
ultracentrifugation and characterize them based on EVs marker
and electron microscopy. Afterwards,
appropriate dose by labeling the EVs with membrane dye and
measured the minimum dose that could exhibit more that 0% EV
intake by the TNBC cells. For cancer-relatéd assays, we use CCK8

viability assay and colony formation assay to measure proliferation,

mammosphere assay to measure tumor-formation, and -gene
expression qRT-PCR to measure both metastatic and- steminess
markers.

Secondly, we aim to observe the effect of WI-MSC EVs in the
TME in the aspect of cancer cells interaction with other cancer
cells as well as the monocytes and macrophages differentiated

we optimized the

from monocytes. Therefore, to simulate the interaction between
cancer cells and its TME components through cellular
communication mediated by EVs, we isolated cancer EVs and
compare the WI-MSC EVs treated cancer EVs (WI-TNBC EVs)
with the untreated cancer EVs (TNBC EVs). We use these EVs in

‘comparison with no EV treatment as the control. We first observe

the characteristics of monocytes under the influence of cancer EVs.
Then, 1o obtain TAMs, we pre-differentiated THP-1 monocyte with
Phorbol-12-myristate-13-acetate (PMA) and treat them with
cancer EVs until the macrophages matures. Then, we isolated the
macrophages and analyze for phagocylotic, M2 markers, and
migration towards cancer cells. Furthermore, we also isolated the
conditioned medium (CM) from the macrophage culture after
cancer EV treatment and add into TNBC- cells to explore the
different effect of macrophage-secreted cytokmes or factors under
the influence of those cancer EVs. .

3. Results

Our research found that EVs derived from WJ-MSCS (Wi-
MSC EVs) impaired TNBC cells in several aspects including
prolifération, tumor-formation, metastasis,- as well as cancer
stemness in vitro. When treated with TNBC EVs, THP-1

- monocytes showed mereased characteristics associated with TAMs,

including elevated Ievels of monocyie adhesion to endothelial cells,
increased monocyte and macrophage migration towards cancer
cells, lower macrophage phagocytosis capabilities, and increased
macrephage M2 markers gene expression as well as surface protein,
Interestingly, treatment of the cancer cells with WJ-MSC EVs -
cansed them to produce “transformed” camcer cell EVs or WJ-
TNBC EVs that could suppress the increased malignant
characteristics shown in cancer cell EVs treatment in monocyte
and macrophage as the components of TME. Lastly, we also found
that TNBC treated with CM derived from TAMSs under the
influence of these cancer EVs showed similar pattern as their
respective cancer EVs, where TNBC EV CM showed increased
malignancy and WI-TNBC CM showed reduced malignancy. Our
results suggest that TME alteration was largely affected by cancer
cell EVs and treatment with WJ-MSC EVs not only significantly
reduced the malignancy of the cancer cells themselves, but alse
negatively affected TME components to favor towards recovery.
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Introduction

Diabetes mellitus, a global health concern affecting over 537
million adults worldwide, necessitates novel therapeutic
approaches beyond conventional insulin therapy". Very small
embryonic-like stem cells (VSELSs) have emerged as a promising
source for regenerative medicine, particularly in pancreatic
disorders'?, This study investigates the potential of adult
pancreatic VSELs to differentiate into insulin-producing cells and
contribute to early pancreatic development through intraplacental
transplantation.

Methodology

VSELs were isolated from adult GFP expressing (GRR) mice
pancreas using a protocol adapted from Bhartiya et al.®), with
modifications to enrich VSELs in donor population. Flow
cytometry analysis confirmed the VSEL phenotype (Sca-I+/Lin-
/CDA45-). Intraplacental transplantation was performed at E9.5
following the method described by Jeon et al.®» Recipient embryos
included Pdx! knockout (KO) and wild-type mice. Post-natal
tracking of transplanted cells was performed using flow cytometry,
digital droplet PCR (ddPCR), immunohistochemistry and ELISA
to assess . their differentiation and contribution to pancreatic
development.

a.:"“\\ .

adult ancéa donor cells enriched
EENte in VSELs

Fig.1

Schematic representation of the intraplacental transplantation

experiments

E93 mtraplacenta]
transplantation

Results

Our results demonstrate that transplanted VSELs differentiated
into insulin-expressing cells in Pdx/ KO recipients, extending their
survival to 8 days post-birth compared to the typical 1-2 day
lifespan of untreated Pdx/ KO mice®® ddPCR assay revealed that
transplanted cells primarily homed to the pancreas in wild-type
recipients and to the pancreatic bud in Pdx] KO recipients.

In wild-type recipients, GFP+ cells were observed in various
pancreatic cell types, including B-cells (insulint), a-cells
(glucagon+), and exocrine cells, suggesting multilineage
differentiation potential. Remarkably, ELISA confirmed the
presence of insulin in Pdx! KO recipients blood serum, prompting
the possibility of VSEL differentiation into insulin-positive cells,
partially rescuing the phenotype.

Discussion

Our study provides compelling evidence for the potential of adult
pancreatic VSELs in regenerative medicine. The ability of these
cells to differentiate into insulin-producing cells and contribute to
early pancreatic development offers a new avenue for diabetes
treatment. Unlike induced pluripotent stem cells (iPSCs) or
embryonic stem cells, VSELs present fewer ethical concerns and

may offer a more cost-effective approach to cell-based therapies(2).

The extended survival of Pdx/ KO mice following VSEL
transplantation suggests that these cells can partially compensate

for the lack of Pdxl, a critical transcription factor in pancreatic
development®. This finding not only demonstrates the plasticity
of VSELs but also highlights their potential in treating congenital
pancreatic disorders.

Furthermore, our research underscores the importance of
understanding the microenvironment's role in stem cell
differentiation. The unique conditions within the early
development embryo may influence VSEL behavior and enhance
their ability to differentiate into specific cell types. The observed
homing of VSELs to the pancreatic region in both wild-type and
Pdx1 KO recipients suggests the presence of tissue-specific signals
guiding their migration and differentiation.

The multilineage differentiation potential of VSELs observed in
our study aligns with recent findings in the field of pancreatic
regeneration. Bhartiya et al. reported the presence of VSELs in
adult mouse pancreas and their potential role in regenerating
endocrine pancreas®. QOur in vivo results extend these findings,
demonstrating the capacity of VSELs to respond to developmental
cues and contribute to pancreatic organogenesis. We observed
VSEL differentiation into multiple pancreatic cell types, including
insulin-producing B-cells, glucagon-producing a-cells, and
exocrine cells, highlighting their plasticity and potential for
pancreatic tissue regeneration.

Future Directions and Implications

While our results are promising, several questions remain to be
addressed in future studies. Long-term follow-up of VSEL-
transplanted animals is necessary. to assess the stability and
functionality of the differentiated cells. Additionally, investigating
the molecular mechanisms underlying VSEL homing and
differentiation could provide insights for optimizing
transplantation protocols and enhancing therapeutic efficacy.

The potential applications of this research extend beyond diabetes.
Understanding VSEL biology and their response to developmental
cues could lead to breakthroughs in regenerative medicine across
various fields, including neurodegenerative disorders and
cardiovascular diseases.

In conclusion, our study establishes adult pancreatic VSELs as a
promising source for pancreatic regeneration and offers a novel
approach to studying early pancreatic development. These findings
may contribute significantly to developing new treatments for
diabetes and other pancreatic disorders, potentially revolutionizing
the field of regenerative medicine.

References

(1) International Diabetes Federation. IDF Diabetes Atlas, 10th edn.
Brussels, Belgium (2021).

(2) Bhartiya, D. et al. Stem Cell Rev. Rep. 15, 729-743 (2019).
(3) Bhartiya, D. et al. Hum. Reprod. Update 23, 41-76 (2017).

(4) Jeon, H. et al. Sci Rep 11, 4374 (2021).

(5) Subhan Ali Mohammad et al. Stem Cell Rev. Rep. 15, 664-681
(2019).

(6) Bhartiya, D. et al. Stem Cell Res Ther. 2;5(5):106 (2014)

- Animations were taken from BioRender.com

O EETEE 7 +—F L 2025 FHETHEE (2025.1.24, EIATCH R E A EEHRESTIZE



P-36%

EREE>/ FRT SO« —mHERV-HRREBRBBORH

Unraveling of collective cell migration dynamics using Shape Memory Nanotopographic Materials
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Fig. 1 Cell migration on shape memory polymer substrate. Cell

 migration was quantified on three states of topography: on

nanotopography, on flat, and after nanotopography flattening.
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Fig. 2 Quantification of cell migration by wound healing assay
on each topography
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Fig. 1 Dynamic control of macrophage phenotypes
using shape-memory substrates.
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Fig. 2 Digital (top) and SEM (below) images of cPCL fibers

w/ UV before deformation (left), after deformation (middle), and
after shape recovery (right).
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Functional analysis of extracellular vesicle derived from mesenchymal stem cell
against viral infection
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1. Introduction

Coronavirus Disease 2019 (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), has .been
controlled; however, the incidence of persistent long-term post-
COVID-19 syndrome increases the risk for human healthcare.
Several studies have shown that SARS-CoV-2 is co-infected with
influenza virus (IAV) and is associated with disease severity and
mortality. After recovery from COVID-19, SARS-CoV-2 viral
proteins are still detected in the sera of these subjects over the long
‘term, raising concerns about the co-effects of SARS-CoV-2 and
IAV proteins if these subjects are infected by IAV(?), Therefore,
it is necessary to investigate the co-impact of SARS-CoV-2 and
IAV on the lung function and develop effective therapeutic
strategies for the treatment of influenza patients with post-COVID-
19 syndrome.

Extracellular  vesicles derived from Wharton’s jelly
mesenchymal stem cells (WJ-EV) over promising therapeutic
effect as they possess immunomodulatory and anti-inflammatory
abilities. WJ-EV is secreted by mesenchymal stem cells containing
biological signals, including proteins, mRNAs, and miRNAs,
which can be incorporated into target cells and modulate the
genotypic and phenotypic characteristics of recipient cells.
Numerous studies have reported the role of WI-EV in improving
severe lung injury induced by bacteria or viruses ). However, the
effects of WI-EV treatment on SARS-CoV-2 and IAV co-infection
have not been elucidated. In the present study, we examined the
effects of co-induction of SARS-CoV-2 and HINTI viral proteins
on lung epithelial-endothelial cell crosstalk and the ability of WJ-
EV to rescue these alterations:

2. Result
The results showed that the co-induction of SARS-CoV-2 and

HINI wviral proteins resulted in robust upregulation of-

inflammatory cytokines in lung epithelial cells compared to those
single inductions. Consequently, SARS-CoV-2 and HINI viral
protein-co-induced lung epithelial cells showed the altered effects
on the epithelial-endothelial crosstalk, which induced the
apoptosis and impaired the angiogenic abilities of lung endothelial
cells, and the induced recruitment of immune cells. In addition,
lung epithelial cells co-induced by both SARS-CoV-2 and HIN1
viral protein showed paracrine effects on the recruitment of
immune cells, including monocytes, macrophages and neutrophils.
Of note, extracellular vesicles derived from Wharton Jelly’s
mesenchymal stem cells (WJ-EV) transferred miR-146a to
recipient lung EpiC, which impaired TRAF6 and IRAK, resulting
in the downregulation of NF-kB pathway and secretion of
inflammatory  cytokines, rescuing the epithelial-endothelial
crosstalk, and reducing the elevation of immune cell recruitment.

3. Conclusion

.Taken together, our findings suggested that WJ-EV derived
from healthy donors provides an encouraging insight on
developing an inventive approach to regulate inflammatory
cytokines induced by co-infection of bath SARS-CoV?2 and HIN|
influenza viruses. In addition, targeting miR-146a to impair NF-
kB pathway is a promising strategy to enhance the anti-
inflammatory abilities of WI-EV.

4. Figures

Concentration (pg/mL)

- &

Figure 1. Co-induction of SARS-CoV-2 S-protein and HIN1 HA
protein robust the elevation of cytokine secretion in lung EpiC (a)
and has worst effect in the EC function (b) compared to single
induction of SARS-CoV-2 S-protein or HIN1 HA protein.
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=] . . DEpcC _ 23m0.
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(a) (b)

Figure 2. EV derived from MSC abolished the clevation of
cytokine secretion in lung EpiC (a) and improved EC
dysregulation (b) caused by SARS-CoV-2 S-protein and HIN1 HA
protein.
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6. Proposed method

Lung EpiC were co-induced using the SARS-CoV-2 S-protein and
the HIN1 HA protein for 24 hours, followed by treatment with EV
derived from MSC for an additional 24 hours. After the treatment,
cytokine secretion was analyzed using an ELISA kit, while the

- levels of the p63 protein were examined using western blot. The

conditioned medium (CM) was then collected for future
experiments. .

A tube formation assay was conducted to assess EC function after
treatment with the CM from the co-induced lung EpiC. The
expression levels of angiogenesis-related genes were analyzed
using quantitative PCR. To investigate the mechanism by which
EV regulates inflammatory cytokines in lung EpiC, miRNA
sequencing analysis was performed, followed by predictive
analysis using various database tools. Finally, to confirm these
predictions. inhibitory and mimic assays were carried out.
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Development of porphyrin/polycation-immobilized cell culture dishes for regulation of cell
function via oxidation of the cell membrane
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Evaluation of SAM2 Effectiveness in Medical Image Diagnosis
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Figure 1: Time Series of SAM2 Segmentation Overlap Ratio
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Functional brain network analysis in a mouse model of developmental disorders using ultrasound
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1. R

EHRIIBIT2ARMEROA A=V 7T — ¥ 2T

TAHI L TCREHRESER Y FT— 2 2 RBTEXE, T
Vo =—IF, 90, BEASRY NI AERET, FnE
PSS RHEEE R F T — 2 BEME SR TS, —F, 8
TWA A =TT, FHEEEE AV EEE
FOaLAT L FER, ZEROESHRICEY, BV ERERS

fifAE & MREE 2 Ao di & 7o B0 I FHRIDSFTRE & 72 0 (AR,

RR-IE S v 7V 7 ERIH U MES A A= 7Tk
L LCEEIZFRS IR LTS, AP TlE, BT ilkiE
A A=V I ES Ry PV BITICE Y, BEE
BITEHA R T RERBWET L7 AOMEER Y h U —
7 BEEFTSMRI & W ER A A=V SIS
MR & a3 5 2 & CRYMORIEEZIT- 7.
2. FiE

IE4H] (E12.5) OFHE< 7 AICALTO AR RNA THH
polyl:.C ZEHERNIRE L, TOEFD I B, hk#E, 3 F+
PA—RBRIC LY BEERESETEI 2R LR 3
EERNEFALL LTHAW-. BEERERZS v b 74—

2 (Vantage 256) (ZHULJEEE 18MHz OV =7 Rl 7o —7

(L22-14vX) ZEE L, BF L BEES VT LG, B
FRZ WK RE LT 8 1T 5 i of 3 s T £ % 0.1 R DR Sy AR RE TR

BlL 7. B fFE DR RFIEER 2T b T A ZER ~ B L,

JEMRIE B RS BRI R ET 5728 k-means 7 T A
BV T T AN EBLOA AR T 22 EAL-. &
B, ML T % O TER O TR IFREES v P 7 —
7 ERRAEOL, BELEEESNETARETHELE.
3. MR ,
Ei L MRI DEFT DA A—3T 0 75— # % A i-figir
FERIZE VT, NHIBTEERTEF, — YOEEIEF, — A (M RCE B,

EEEIMU, SMUFRE 250 EROLHIMERER Y Y
— V7 INEEE SN, & 512, Bregma 205 +1.5mm (ZALET S
AEFTEERTE v bV — 2 D7 T A X —H A XIIREZEEMN
VWET A TREL, ZOEERIEITICLD, @EEET
TARZ EANHMAETEERTE (medial prefrontal cortex) PN Aif
DFEE (prelimbic cortex) (Z43H L TW D 2 L ASEA B AT
727 (Fig.1).
4. BE

ADOGR E It SETEIC b a2 POERE LTabh
TWA . ARIFFEIC X 0 Bl & =R EEE 0 LZHRHRIEE
N, BEESVET OB BERESTTE) & B 5 "TREMEDS
TREND. BERE, RV =2 VB LEZETHES
FHE D ZMAcEHlE ¥ V7T 4 TH Y, LR OMEEAEEIC
LEAZh TS, AFFEOMAEL, BEENVICEET S
I REIR T ~ DS R 2 IS OWREME 2 R LT 5.

Fig. 1 Excessive activity in the medial prefrontal cortex in a mouse
model of developmental disorders.

5. BEIM -

(1) K Hikishima, T Tsurugizawa, K Kasahara, et al. Brain-wide
mapping of resting-state networks in mice using high-frame rate
functional ultrasound. Neurolmage Vol. 279, pp. 120297 (2023).
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1. EUL®IT

Y IR BRSNS RET BRI, R ST
U@ “BHEEIL” R NERAL 7 = 7 — RT3
BRI Lo THRBICRZEAT A, HE L IZERVE
ENRESHE LS BRI RERIC LBy s 5
FRSEFME ORI N TRETH B, DT, EBEERIT,
i bR ERES TOICRAERERET A 791
TUAPLRRBEE T TERICES . L L, feskEns
WL BETIEEMTY oV EE0 B TFIZTHIL
7 27— VERTANENS DZEROEME XN, S L
Hiffe LTEHYBEThH- T,

2. AL
AHETIT BHAEEL LTHLNR TV ARWY 37 MR,

RS FEERFONL VI U VERNSEDL LV HE
{ REREBEOBEEIL Y T T —PEE LG F
HRICEBGTRELTERE ™, MEFRETEHE Y
BEEEOELUAL YT = T —PiEEEFHRICRRBEOR AT
A LT BEAEMRELY T = F—FEER L, Rl
DOMFER Y Sy BRI GITFIEEZRBE T HICHET L
7o, BB, BRE L o0 BICHEEaT 5, BHEL
{EFEHEDON 7 ) EFRFRARBEILRETHHET,

FElz o) 74 L A(SARS-CoV-2) D ASA 7 F L3 (T .

ANARFEDZ 7 EHREFE) P FET VT I
(HSA) ¥ izl v 7 = 7 —EBEML2RER L-, @AWz
LT, SARS-CoV-2 DR /SA 7 & 7 B IR & sk
DN 72 rOREEFFEACHE S5 Z L8350 o7
(Fig. 1), ZDEBFFHATHE, UIKIAL Y T %
KA O MEREEIRETHIETCOAEMN L T AHMERF RS
A7 F Ry BRE R ELISAFLEE R Ui fEe0iE
EVEFAEOBETERT D Z LIRS L=, SARS-CoV-2 @
TR BT E AT IO PCR(T A /L A IS EFEE 72 E 21808 L
THH)ECHERERZ 7 BREL BB H D03 K
HMHEH 1 S TEESITTE 52 L (kL Eioiu#ET
fELENAELEF L, HSA X, vIKFALLT T =
Vo olbEEEr T L v 7 = U U REEOR L
BRIl 5 Z EBRTEEC . MUEA Y T 2 ) VERAED
EREERBET AT T ASSL 2 2 S0 EORAIESR L
FI#RIC, ELISA L RIS OFEE CTHSA # | H CERSHT S
ZEITERE Lz, 3o HSA i B HEBCG )Tk s
TV b ORERICERME L oo T ds, AL 7 o
TV oERFLDLETHMDZ I H LT RIS LR
BREOBWREEL LTHERATHEB LERLE,
PLE, T3tEMBROBEEE T L, EHTRIERIG % it
TTERWV] EWIFEBPOBAL, YA NADE R THR
EFHEF o AI7EICLINETRBERTI Ao 3
HHEBEGRLIA T = 7 —EEH) R HA L ERRA, TG
BT =7 —BERE EN Y 3y BO T {0 %
HEEEON T = F—FENEE Lish -0

B L LCRIMARE Cd B = L 2 RET 5.

2.5x%103 e
8 2.0%10% SARS-CoV-2
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Fig.1 The spike protein, which decorates the SARS-CoV-2
. virus, catalyzes the oxidative luminescence reaction of
Cvpridina luciferin. a substrate for Cvpridina luciferase.
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Rapid diagnostic technology for progressive cancer by a novel biochip
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1. FROER

BADFHOFRRLHBAAIC L B IERDBOHE, BB
CHBEOBMFBRICAATE S CIC 1. BMLO4L TRIBE
RBREEFAEL TV Xy RS AT —0ENLELTH
BEhTna, BPABREOME 10ml (BmER T 5+
L) B E ~ B ERREE LMEE L722W CTC 2T 5
7= KERAEEL R (FDA) IZ L - THE—FER[ &7z CTC
##E (CellSearch System; Veridex 1) Tl& bR HIRREEE 4
F (EpCAM) izt 4 BHLEEHWT CTC #BHE+ 2 FEN
AubohtTuwas, LhL, BEOEME{LICHE > T EpCAM 3
BAMET L7z CTC 2 TERWZ b, EAARELR S
AFEIFRENThHY (KIBBR A, Ll A, BIURISIERS A
OIFEE), REL LOARWE -/ CTCREENECRD S
nTna,

HaZ, INETOMETATIAS RHTFARODTZAF v
7 4R E1Z 1,000 FEL Eofiln & B ic#xiF o TLEIC
HfEISELIEHEMITEFEFIHF (High-Density Cell
Spreading in a Monolayer; HD-CeSM #:) # B3 L7=0, A&
TR, MRE2 EEICERELORETCEEORETRA
TELRIZHY, FiREToRESERA L, RRFHLHE
WEEE AW 2B L - T MRERAh oERAMEE 1
Mg~ L THEETES (FiglA), F-EFREEL OEHKE
Ik, PEEAABEOMEY S L-MAES % HD-
CeSM IECTHEBESI S, EEM~—2— (EpCAM B &
% Cytokeratin) & AIEk~—7H— (CD435) (Zx+ SHE%E
Wiz EEIC L Y, CellSearch System Tid#hl T& 2200
EpCAM P&t~ Cytokeratin BBtk CTC Z#HT 2 Z LTk
L7 (Fig.1B),

Fig.1 CTC detection using a novel biochip
A. large number of white blood cells was attached on a PMMA
substrate in a monolayer. B. EpCAM-, Cytokeratin® CTC was
successfully detected on the biochip. Bars are 100pm.

2. RAM{LIZ M} B SRR AR RN OBy
ZHETIE, PMMA SOER EEREER L, ~0fii
B R G E I TFHRECIToTH Y, RERIER
{ERUZIZBEE DIBIEEAT 5 BN B o 12, R RE DTG
TEEN, B0V REFREZZEICRET 2o,

' preparation.

BIEFEOEREICEE LRWERERERATRI R TH S, F
T, R & e 5 RETER LR L AR, RS DIER
FEAOHCTEAERMBTEERF v 75 34 Z0OFRET. A IER
METo, .

EAREEAF » 73, 2 %O PMMA EHR % 0.5mm O &2
—h— AT Y S E L L, EIRORASBIZERT -
HBARLLEMEFEREEAT S, TRO LIS, MEICH
BLIHFHMABAERAR) ~—&TFTHa—7T 47 LTEHE
LT ETT vy 7ATOMBEBESZFTHE L L7z (Fig24),
EBIZ, FOUOLYA R (76x53mm) F v FEEEEFICH—
POBEE IS E B S & A iRt din i T
ARIEOZL T L RRT DO ORDAA—Y 5%t &
EREL., EEMRERE2 AOFITESTEEIMIZER-S
L2 DTF AL REFEE L (FIG2B), £F /34 Z&EHAWN
ToMREIZ BT, K& A kAR P IZIBA L7z Bfi2s Ad i
lLMBELLTHRHTEZZENHALNEE-T:

(Fig.2C),

A

wash buffer and antibody solution
Upper plats

Anti-fouling polymer
= Cell adhesion on the bottom of

Hiooed biachip (prototype) Observation using a fuorescent micrascopy

Cell adhesive polymer

Fig.2 A unique device for preparation of cellular specimen using a
novel biochip

A. Schematic illustration of the novel biochip for cellular specimen
B. 3D model of chip device. C. Detection of
cancer cells spiked in T lymphocytes. Bars indicate 100um.

L.EED .

IHE T BEEENFERET L RETER LT
JAEAR = ADOFIE S FRIEOIBREA DR THERIZE
BARER T v 77 /54 ZADORBITHTI Lz, BHiE, BHEeE
BXUEREE: oE#EIC L v )R ichid R #Haz
BITHTHD,

4. BEIE

C(DRRFTORE, SR, FFER. CHEEMR A, HEE

EAoRMEFE, RUBNMROREFE" 787153365
B (B&H 2024108 5H)
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Evaluation of the Red Blood Cell Deformability by Using Pore Devices
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1. XU®HIZ

11 RTFRARLEX
oM THffTic k- T

{ERL L7l (R7) &

BT BERT T34 AT,

RT7EMNLUZEBHREA A

Y OWNEA A LB E .
LTEAT B Figla), #7 F oabm ™

F A A % B CHRUML
FEGOEREERES
2L, 1RFPRTZE
BRTHBICA A 0
nHEEINSZE Tl
NARDA A BHRIBEF
R H 5 (Fig1b), /%
NABERERMET DL
T, BT 5 LD
X, IR, EREMEDOH  Fig. 1 a) Microscope image and
Mz ) T A4 AT schematic of the measurement
FTAHZ LRI RS, for single-cells (broken-line
circles) by using pore devices.
b) The passages of single-cells
via a pore are recorded as a
series of corresponding pulse-
like waveforms.

Current (pA) E

Time (ms)

12 BT FAL ZAFHWE
1 FEfas e - #RA

<A T RRT TR
[l T W VA A = o
SO A FEREHIEN TS Z & T, ERSC IR S o Rt
HEMLEE L, EEoREZ 1 MRS Eees - ks
HfOERNBAEIC2D, 2N THRA T, BAME S A0
HROIEEFFRANDC, U —LERO D ¥ IBEFBEHPIZ-S
WTHELTET,

2. BT FARAL AZAVWEERLR E <5 U 7 BHRmMERERG]

FRIfLEK(Red Blood Cell, RBC)(FIEH ICFHMEICE A, Zh
BEOBEREGF 7um) L D MVEMLEQ-S mZz., ERLEE
KOBEELZBVELZPLEBEBRTHZ & T.&FICBEINE
£, —HT., =7 U 7HE SIS L7 #R i B (infected RBC,
iRBC)TlE, FRMEROEEEBET T2 EBMEATINS,
RBC & iRBC Tik., ¥4 A ELLTICERENELD Z
LiIcEA L, BT AHEOEREDE VD, W7 T3 A
Lo TEBLNAEBICRITTES42TM L.,

3. Z#&

KT F AL AL SI0NSE T~ FiZ7+ M) YT 5T 03k
\Z & W TERE L7=858 % F\ . polydimethyl siloxane (PDMS)IZ
EEBELI-LDEATA FATACESE -HIET 52 LiIck-
TER 7=, BlEhzA7 OfEit s uim, £ 10 yum T

»5(Fig2a), RBCEB LU IRBC 254V VEEEAHAE
7K (5x108 /mL, fRELEE 29.1%) (27 7 U P F L PEMA,
FO 10 pL BB E BT T35 APICEA Ui, Hrd ks
METCHELENDL, 1.0V OFFEEZMNE A 4B
FHAEfT o 7=,

C A RREBR

HATEMEBE CIZ. 727 VoL o PIc L aghalc
LD IRBCIHERE LT, FEERHLALVRBC IR AL LT
ENT-BE SH7-(Fig 2 2), Fig.2b) (2 A EHRFHENIC X
5> TH BT RBC B LU iRBC OMEIA e <L A &R
9, RBC OEENE— 7 (LEICx L TEAMTRL/R~1)TH
B D27y L, iRBC TIHERIEHFRL/R>1) O BB =
Nz, Zihd, ZTEMCET RBC Tk, A7 EBBEICLDE
B EeHIEE SN LT, EREMMETLE
iRBC THZE®N+SITER 2T, A7 EBAIZRERLTH
LBILURICHYOWENRER T THD LB 260
B, LLEOFERNG | T2 (3R MEREETERE S 7 e Bk &
LCREMAEETHA L& RELED,

RBC
Bol IR

‘\‘H e’
\“ L Ei/ﬁ
iRBC \__

10 0 10
Time (ms)

Normalized &
Current

Fig. 2 a) Fluorescence microscope image of the passage of RBC
and iRBC through a pore and b) typical waveform of RBC and
iRBC acquired by the poredevice.
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Development of Candida cell wall a-mannan specific binding proteins
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1. FFEER
1.1 BEEMD DX E
BEMD DA EIREREFIIENT, 8RO F VK

PHED—2Th Y, T HETRERBEMLTWAS. EE

B D=0, DS Candida BEOSEE - REZIT 525,
BEMELS . —BRACHEAOBFEICITIHEZETS. 20
Te®, B-13-D-7 ) vt i ¥ ORESEE S HIE
TAHMBEEMIRENEBREELE LTH R TWAS. 2R
B OB MHE XS E OB TIIR B ER R L L7248, &
ERBEREOR CELRARHHO,

FEE, Wk EERE TS AmE (MDR) BEEEO
Candida auris DBEIEIZ X H{ZEEM: D o2 & E O ZIE A3 g5
TREE A > TWAMN,C auris RE D~V 2T o HEEITB-1.2
EEEPEEICESLR . B~ UBER ol L2
EHEXMTEHE VD, Candida ¥ ) OEEERNEEIE
B Ih22HD.

1.2 Candida MREE~ > F

Candida fIIREEIX X F 2, B-1,6-F B, B-13-7 /L3
o wrT b no - BERIED LR STV B (FiglA).
BT, C albicans DFfifaE~ >/ 7 a7 4 »iE, a-1,2,
a-1,3, a-1,6, B-12EED~ /)T ) —ABEL U VB
LB D=r /) ¥7 ) —ABEEFBONBLIUV O KBEDO~
YFULEBRENTVWS (FiglB)®. Zhbm<wr /7 n
TA IR RBERE THY . Dectin-2 e EEHF LT, &
VUHIEILBIT AEEOBRREINEERET S,

2. IEOEH

AR T, BEED P FEOHBBEIEICRIT B KA
2. C auris I ¥R~ T ABE R FOEROBENS .
Candida WO FERLEBEO—2ThHB a-v T itk
BEUTHE., LT, a-7wr o 2#EEENICRETS
ORI ET o —T OREERNEOA L L.

3. B

Candida < > T AEEOHRTH | AME TIIAIEBEEOF
THENPEV a-1,2-=rF il ¥—F v b aiKoT. a-1,2-
=T OBEIZHTZ > T, a-1,2-mannosidase TH 5,
Enterococcus faecalis 3% EfGH92-manl (EC 3.2.1.113) (27
BLiz. ZOF RO EORBE R AL AAHIET D, Gludod
BLU Asp637 #FNFN Gln, Ala (BB LZHEFE =
— F$2%DNARFI# 77 23 FIZHA L, KIBEIZEEES
L TH U\ HEREIEE.

FEULE T o —FI@EA > 7 =5 — A 2 @a e
IR, Fr—TL C albicans B~ L ORGMETL
V72T —EOREN LS EREICEE L, E, U
R & 2 M- non-albicans Candida E1E & OFESHEIZDW
TOWTHIFE L. &6z, 7u—7 & Candida EiE & D
EAMIZ VW, EER LT e TRV CHARE
OEFEFEMET BT 2 LIcLEEE L.

4. R, BE

EfGH92-manl t¢Z £ —#fiL. «-mannosidase D& EE
Td % 4-Nitrophenyl a -D-Mannopyranoside (2%t % 43 HETS
MHEERIZHEE L, E5IZ C albicans DEFEEFE»LEHED
NEKEM~ T EHS (CAWS) :DOFEAEEE R L.
—H T, WIR®D Yeast A~ T p-rAny, &F 70
ORI EERE ST 2 5 CAWS i3t
LEREMIZRES L TWA ZEREHERE. Y% e —T7F
C. albicans 3 DN H-FE Candida HIE & L RIGHEEFR L, Bz
C. parapsilosis \Zxt 3 DS EROTZ. HIAER T o—
TERWTERE T, C parapsilosis DEBICEEZEE TS
FEragillsh, ZoOREETH a-1,2-mannosidase THLE
TAHZEICEVEE L, 2O G, AFu—T ik
Candida B o -1,2-v 2 2k L TRHEMNIZHEETH 2
ERREE R,
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C. albicans
N-mannan

Figl. Structure of glycans in the cell wall(A) and mannan(B) of
Candida albicans.
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1. Introduction

Oxygen is a key biomolecule which is critical for many
important biological functions. While there has been many
methods and techniques developed for detecting and monitoring
oxygen levels in biological systems — such as electrochemical
probes (ie. Clarke Electrode), many of these equipment do not
possess the ability to detect oxygen levels spatially. For this work,
we propose the use of nanoparticle-based biosensors (nanosensors),
where they can overcome this limitafion. Due to their size,
nanosensors can be easily incorporated into biological systems,
where they can be used to spatially detect and resolve changes of
the targeted analyte over time. For this work, we will present the
development of an oxygen-responsive nanosensor to monitor and
detect changes of oxygen levels in biological

2. Experimental Methods

+ Organosilica nanoparticles were synthesized as described by
Robinson et al. and Huynh et al. Here, hydrolyzed 3-
mercaptopropyl trimethoxysilane (MPS) was used as the basis of
our nanosensors, where a MPS core was labelled with Cyanine3-
malemide (Cy3). Subsequently, a porous organosilica shell was
synthesized and labelled with an oxygen-responsive dye:
palladium (IT) meso-tetra-(4-carboxyl) porphine (PdTCPP). Lastly,
these nanosensors were coated with poly(ethylene glycol) (PEG)
to improve the colloidal stability and biocompatibility of the
material. The sensors were then, characterized by fluorescence
measurements, where both the sensitivity and dynamics of the
sensors were determined. Additionally, the nanosensors were used
to monitor real-time oxygen levels within Escherichia coli (E. coli)
and bone-marrow derived mesenchymal stem/stromal cells (BM-
MSCs).

3. Experimental Results

The development oxygen sensors showed good oxygen
sensitivity and dynamic properties (Figure 1), where it could detect
both hypoxic and normoxic oxygen levels within minutes.
Moreover, the use of these sensors was able to detect heterogenous
populations present in both bacterial and mammalian cell cultures
(Figure 2)

4. Conclusion and Future works

The developed nanosensors showed good sensitivity, and
biocompatibility, while showing good dynamics towards oxygen
levels. Moreover, heterogenous oxygen populations present within
biological systems highlight the importance of spatial and temporal
monitoring of analytes in real time. Future work with these sensors
involved monitoring real time hypoxia development in different
cell lines.
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Figure 1: Oxygen sensitivity and dynamic testing of the
organosilica nanosensors. A) The change of nanosensor signal as a
function of dissolved oxygen levels at steady state. B) Steady state
sensitivity/calibration plot of the oxygen nanosensors. C) Dynamic
changes of fluorescence signals of the individual fluorophores
present within the nanosensor as a function of time at different
oxygen levels (1% and 20% v/v). D) The dynamic trace of the
fitted oxygen levels reported by the nanosensors (black) versus the
changing oxygen levels in the vapor phase (blue)
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Figure 2: Spatial oxygen levels present in A,B) e. coli cultures, and
C,D) BM-MSCs spheroid cultures. Oxygen levels are shown as
relative oxygen levels from low to high levels.
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Combination therapy of rehabilitation and pharmacological approach after brain injury.
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Investigation of disinfection effect of plasma bubbled-up water as application to living organism
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1. Introduction

Adenosine is an endogenous somnogen that plays a crucial role in
sleep regulation®. Local injections of adenosine into the basal
forebrain and laterodorsal tegmental (LDT) area significantly reduce
wakefulness and increase sleep duration'®, These effects are likely
mediated by the Al and A2A receptors®. Even though adenosine
effectively promotes sleep, direct systemic administration of
adenosine or its agonists can lead to bradycardia and hypotension®-,
Positive allosteric modulation (PAM) is a safer alternative, possibly
enhancing receptor activity without these side effects®©.

The administration of A2A receptor PAMs has been shown to dose-
dependently enhance slow-wave sleep (SWS) in mice . In contrast,
the A1 receptor PAM in the central nervous system (CNS) is mainly
used for pain-related research®?. Therefore, the effect of A1 receptor
PAM on sleep regulation has yet to be explored. This study investigates
the effects of two positive allosteric modulators of the Al receptor,
MIPS521 and T62, in sleep regulation.

2. Methods

We used C57BL/6J mice (3-6 months old) for this experiment. After
surgically implanting electrodes for an electroencephalogram (EEG),
electromyogram (EMG), and, in some mice, a cannula for
intracerebroventricular (ICV) injections into the mice, we gave 7 days
for recovery. Sleep was recorded for 24 hours under each condition,
with 12 hours of light and 12 hours of dark phases. The injection was
administered 15 minutes before the light phase. Subsequently, we
analyzed the sleep recordings semi-manually, utilizing custom
MATLAB functions.

3. Results

3.1 Effect of MIPS521 in Sleep Regulation

Intraperitoneal (IP) injection of MIPS521 before the light phase
produced a significant 154% increase in REM sleep (Control, 1.238 +
0,026 hours; MIPS521 50 mg/kg, 1,903 + 0,046 hours; N = 6 Mice
C57BL/6]J Fig 1A), with no substantial changes in total NREM sleep
or delta energy over 24 hours (Fig. 1A, Fig.1B, Fig.1C). Injection of
the AIR antagonist DPCPX shortly before MIPS521 blocked its
effects. MIPS521 also increased the number of REM sleep episodes
without altering their average duration, indicating it shifts sleep states
from NREM to REM rather than stabilizing REM sleep (Fig.1D,
Fig.1E). Heart rate after MIPS521 injection remained within the
normal resting range (Fig.1F) without significant deviation to control.
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Fig. 1. Effect of MIPS521 on sleep after IP injection. (A) Total time of REM sleep in
24 hours. (B) Total time of NREM sleep in 24 hours. (C) Total NREM delta energy
in 24 hours. (D) Number of REM sleep episodes in 24 hours. (E) The average duration
of REM sleep episodes is 24 hours. (F) Average heart rate of the first series of NREM
epochs. The significance of differences in response was determined using a one-way
ANOVA repeated measure, Tukey multiple comparison) (*P < 0.05, **P < 0.01, ***P
<0.001, ****P < (0.0001)

3.2 Effect of T62 in Sleep Regulation

T62 did not show significant REM or NREM sleep changes under the
IP injection (Fig.2A, Fig.2B, Fig.2C). However, T62 produced the
same pattern as MIPS521 after (ICV) injection, suggesting that this
drug might not penetrate the BBB or being metabolized before
reaching the brain (Fig.3A, Fig.3B, Fig.3C).
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Fig.2. Effect of T62 on sleep regulation under IP injection. (A) Total time of REM
sleep in 24 hours. (B) Total time of NREM sleep in 24 hours. (C) Total NREM delta
energy in 24 hours. The significance of differences in response was determined using
a two-tailed paired t-test.
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Fig. 3. Effect of T62 on sleep regulation under ICV injection. (A) Total time of REM
sleep in 24 hours. (B) Total time of NREM sleep in 24 hours. (C) Total NREM delta
energy in 24 hours. The significance of differences in response was determined usmg
a two-tailed paired t-test (****P < 0.0001).
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4. Conclusions

This study investigates the effects of two Al receptor PAMs, MIPS521
and T62, on sleep regulation in mice. The results show that MIPS521
significantly increased REM sleep without affecting NREM sleep or
heart rate. At the same time, T62 had no significant effects under
intraperitoneal injection, possibly due to its inability to cross the
blood-brain barrier, but showed similar results to MIPS521 under
intracerebroventricular injection. Further tests on drug brain
penetration and memory consolidation behavior will be conducted to
confirm these results, as REM sleep plays a crucial role in memory
consolidation,
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Colon possesses a unique physiological environment
among human organs, where there is a highly viscous body

fluid layer called mucus layer above colonic epithelial cells.

Dysfunction of the mucus layer not only contributes to the
occurrence of colorectal cancer (CRC) but also plays an
important role in the development of chemoresistance in
CRC. Although viscosity is an essential property of the
mucus layer, it remains exclusive how viscosity affects
drug resistance in colon cancer cells. In this study, the
influence of viscosity on their chemoresistance was
elucidated by culturing colon cancer cells in media of
different viscosities supplemented with doxorubicin
(DOX).

The culture medium was prepaerd with viscosity ranging
form 99.4 mPa's to 776.6 mPa's by adding polyethylene
glycol (PEG) of different molecular weights. The viscosity
of cell culture medium was measured by a MCR 302
rheometer. Colorectal cancer cell line SW480 were used to
do the in vitro experiment. The anticancer effect of
doxorubicin (DOX) to SW480 cells was investigated by
Live/Dead staining and WST-1 assay. The mRNA
expression levels of ABCBI (ATP-binding cassette
sub-family B member 1), ABCC1 (ATP-binding cassette
sub-family C member 1), ABCC2 (ATP-binding cassette
sub-family C member 2), ABCG2 (ATP-binding cassette
super-family G member 2), MUCI (mucin-1), MUC2
(mucin-2), and CDKNIA (cyclin-dependent kinase
inhibitor 1) in the SW480 cells were analysed after cell
culturing by real-time PCR. The cell migration ability was
analysed by a scratch assay. The cell proliferation ability
was analysed by using WST-1 assay.

Cell viability was dependent in both microenvironmental
viscisty and DOX concentration. Cell viability decreased
with the increase of DOX concentration. When DOX
concentration was the same, the cell viability in the high
viscosity medium was higher than that in the low viscosity
medium. Expression of chemoresistance-related genes such
as ABCC2 and ABCG2 increased when cells were cultured
in the high viscosity medium. Furthermore, cell migration
increased while proliferation decreased when cells were
cultured in the high viscosity medium. The colon cancer
cells cultured in the high viscosity medium exhibited high
expression of p21 mRNA. The results suggested that
viscosity could affect the chemoresistance of colon cancer

cells to DOX by regulating the expression of
chemoresistance-related and proliferation-related genes.
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Fig. 1 Viscosity of cell culture media supplemented with different
molecular weight of PEG. (a) Apparent viscosity of cell culture
media under steady shear rate from 0.1 s-1 to 100 s-1 at 37 °C.
(b) Zero-shear viscosity of cell culture media under a shear rate
equal to 0.1 s-1. Data are expressed as the means = S.D. (n = 4).
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Fig. 2 Live/Dead staining of colon cancer cells after 48 h
culture in N-DMEM, L-DMEM, M-DMEM and H-DMEM
without (a) or with different concentration of DOX (b-f).
Scale bar: 200 pm. Green fluorescence: live cells; red
fluorescence: dead cells. Live cell percentage evaluated from
Live/Dead staining of colon cancer cells after 48 h culture by
flow cytometry (g). The data were normalized to the cell
viability in the respective culture medium without DOX.
Data are the means + S.D. (n = 3). Significant differences: *
p <0.05, ** p <0.01, and *** p < 0.001. ns = no significant
difference.
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Basic characteristic of shower head plasma jet using on skin
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Fig. 2 Disinfection effect against S. aureus and S. epidermidies
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Potential for drug repositioning of midazolam as an inhibitor of bone resorption
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Comparison of dose distributions in cancer radiotherapy calculated by a treatment planning
device in a hospital and those by Monte-Carlo method
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How to generate pseudo-ECG waveforms using optimization
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Development of a Double-Balloon Motorized Colonoscope and Insertion Device
Towards Automated Colonoscope Insertion
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Fig. 1 Motor-driven colonoscope with double-balloon
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Intervention to Prevent Postoperative Venous Thromboembolism (VTE) in Esophageal Cancer
Using the Leg Exercise Apparatus (LEX)
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Development of high-precision temperature-controlled plasma
for direct irradiation on living organisms
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Fig. 2 Time variation of gas temperature
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