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[1] Y. Okamura, K. Kabata, M. Kinoshita, D. Saitoh, S. Takeoka, “Free-standing biodegradable poly(lactic acid)
nanosheet for sealing operations in surgery”. Adv. Mater. 21, 4388-4392 (2009).

[2] T. Komachi, H. Sumiyoshi, Y. Inagaki, S. Takeoka, Y. Nagase, Y. Okamura, “Adhesive and robust multilayered

poly(lactic acid) nanosheets for hemostatic dressing in liver injury model”, J. Biomed. Mater. Res. B: Applied
Biomaterials. 105, 1747-1757 (2017).
[3] S. Takimoto, T. Komachi, H. Sumiyoshi, Y. Inagaki, Y. Okamura, “Multilayered porous poly(lactic acid)

nanosheets encapsulating proteins for hemostatic dressing and their pressing-type drug release”, in preparation
(2019).
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& i:u:\ %%%*E Eﬁzﬂq % 41‘|J H Lf:i‘%ﬁakg £S) ‘/IZ\%Z: particles to the surface of agarose as a model before and after
AIRIPBAECH D Z L 2 FEFE LT, PLL coating.

WNT, TR OE 5 HAINERI A% PBS IWIRG7°C) T THEAIMHRBR AT -T2 2 A, T4 A
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[1] D. Sogabe, A. Nakagawa, Y. Okamura. “Deformation of polymer particles from spheres to disks and their

unique properties”. To be submitted (2019).
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LC bR b Lz, R, BRIRKLF T CPA Hlpgo) Farcles and, (60 LhAdives in morofluidi
HIECBE D O, FEHRATITQ2S um)c % < 54 L Cu7z of 1000 dyn/em?. (a,c) 0 min after flow, (b,d) 20
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[2] D. Sogabe, A. Nakagawa, Y. Nagase, Y. Okamura. “Deformation Fig. 3. Flow distribution of (a,b) spherical
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One-pot fabrication of polymer micro/nanodiscs via polymer blend phase separation
Hong Zhang, Yosuke Okamura

Polymer disc particles are one of the promising shaped among these non-spherical particles that improve the
adhesion to interface comparing with the spherical particles. This geometry is also the key parameter that ease the
transport of particles in the body, regardless of the mode of administration. Several studies exist on fabrication of

polymer disc-shaped particles via stretching film with embedded polymer spheres in one and/or two directions,
using magnetic stirring, and seeded dispersion polymerization. However, the crucial disadvantages of these current
processes are to require too many steps and unable to continuously fabricate particles. In this study, we propose
the new method to continuously prepare polymer micro/nano-disc particles in one-pot by employing the polymer
phase seperation via roll to roll machine. The effect of total concentration (the percentage of total amount of PS
and PVP adding in polymer mixture) and blend ratio (the ratio between PS and PVP) on the average diameter,
thickness as well as aspect ratio were investigated by using SEM images.

® Total concentration

PS-rich domains on PVA film can be clearly
observed at all conditions (Fig. 1). However, the
continuous phase of PS domain still existed at the total
concertation of 1% with the blend ratio of 1:3 (Fig. 1a).
This implied that the amount PS which is the minor
component in this condition was too high. Almost of

PS-rich particles were spherical in shape and sizing of

" Blend Ratio

particles will be discussed in the next section. It should
be noted here that there are PS-rich particles formed
itself in another PS-rich particles at the total
concentration of 2% and 4% with the blend ratio 1 per

3 (Fig.1b and Fig.1c). This result showed that the
particles are able to be formed itself in another particle
when the weight portion of minor component was high
enough (about 25% for the blend ratio of 1:3).

The morphology of collected PS-rich particles after
washing process was examined by SEM cross-
sectional images. It was obviously seen that most of
particles are disc-like in shape at all condition (Fig. 2).
However, some of particles which are smaller than
This leads
by the fact that these spherical particles were too small

about 100 nm formed itself as spherical.

thus they were not applied by external force during
coating process (the pressing of doctor blade during
coating process). In addition, it is likely that these
small particles freely float in the ocean of PVP during
phase seperation stage

then formed itself in sperical to obtain the lowest

surface tension.

Fig. 1 SEM images of PS/PVP blend phase separation on a PVA film. (a-c)
PS:PVP=1:3 at the total concentration of 1, 2 and 4 wt.%. (d-f)
PS:PVP=1:4 at the total concentration of 1, 2 and 4 wt.%. (g-i) PS:PVP=1:5
at the total concentration of 1, 2 and 4 wt.%. All images were examined at
10k x excluding the total concentration of 4% which were investigated at
1k x.

" Total concentration

" Blend Ratio

Fig. 2 Cross-sectional images of PS/PVP blend phase separation after
colection bv removal of a PVA film.
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Scheme 1 Fabrication of porous nanosheets composed of CYTOP and PLA.

SiOy et EIZAR Y B =07 b 22— L (PVA KR (10 mg/mL)
i Fth, A B a—4—(1H-D3, MIKASA tH#h) &2 T A v
> 71— [ (4000 rpm, 60 s) L. FIEE AR L Lz, RIC
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D OVRMERINR R 7232530 T & KM L ALE B ERE ORI P LT,
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23



e et 14 | | (B2 F—2) |
Mechanical properties of polymer thin films with both glassy and rubbery components
Hong Zhang, Yosuke Okamura

The need to understand the mechanical properties of polymer thin films is crucial as they keep the stability

of nanostructures and how they respond to an external stress in a variety of applications. There have been many
experimental and simulation studies on this issue in past few years. However, from a practical view, a polymer
blend system or additives are always applied to improve the processability and promote desired functionality, on
which there are very few reports. In this study, we aim to challenge the difficulties in fabrication and handling of
freestanding thin films without wrinkles or cracks, and the mechanical properties of heterogeneous polymer thin
films, i.e. the phase separated polymer thin films with both glassy and rubbery components.
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Figure 1 Freestanding tensile test process and its result on PU/PS blend thin films. (a) Schematic show of the test process (i—iv):
sample freestanding on the surface of water; supported by a PET guide frame; aligned to the grip attachments and the edges of frame
is cut so that the load can be applied to sample (as arrows shown); one side grip is moved at speed of 1.5 mm/min and the force is
recorded. (b) Stress-strain curves, the curves of 3PU1IPS and PU are shown partially and inset is a complete PU curve. (¢) PU/PS
composite films modulus versus PU volume fraction, where classic models for polymer composite are shown as well.

Herein, polyurethane (PU, T ~25 °C) and polystyrene (PS, Ty ~100 °C) are dissolved in THF. The polymer
concentration is 30 mg/ml, and the weight ratio of PU to PS is 1:3, 1:1, and 3:1, referred as 1PU3PS, 1PUIPS,
and 3PU1PS. Similarly, the pure PS and PU samples are prepared. Using spin-casting, the thickness of thin films
are adjusted in the range of 200-300 nm, and cut into a size of 1 cm x 2 cm. The tensile test is performed on a
guide frame supported film floated on the surface of water using a horizontal universal testing machine and the
force is recorded by a force gauge at the temperature (atmosphere and water) of 35 °C, as shown in Figure 1a.
As shown in Figure 1b, we can obtain the typical stress-strain curve for each sample using our method. The elastic
modulus of PS and PU, calculated from the initial curve slope, is 1.1 GPa and 7 MPa (correct order of magnitude
of literature values), respectively. A full stress-strain curve on PU thin films gives the tensile strength of ~28 MPa,
and the maximum elongation of ~440%. Both results suggest the validity of our method. As to PU/PS blend thin
films, the measured moduli are 450, 42, and 10 MPa for 1:3, 1:1, and 3:1 ratio, respectively. We introduce
mechanical polymer composite models to fit these results, as shown in Figure 1¢. The bias from the theoretical
values can be deemed as a result from the thin film characteristics. We are now planning to take the phase
separation morphology and interfacial interaction into consideration to address this issue. Multiscale simulation
including dissipative particle dynamics (DPD) and finite element method (FEM) is now in process.
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Tactile Sliding behavior of R2R mass-produced PLLA nanosheet towards biomedical device

in skin applications
S. Zhang, Y. Sunami

In this project, sliding friction was measured between the fingertip and nanosheet on silicon substrate. By using force
transducer, the tactile friction force and applied load are measured. Based on the experimental results, the relationship
of friction force and applied load is in a positive correlation, and a polynomial curve (2" degree) is observed for the
relationship of COF and applied load. Under the assumption of full contact condition, the estimated contact area
increases with larger applied loads. Furthermore, based on the wear observation, the skin sliding performance cause
light damage to the surface of nanosheet samples with a mild wear track along with the sliding direction. Overall, the
research about sliding behavior between skin and nanosheet is investigated in terms of friction force, COF, applied load,
contact area and wear, these findings can contribute to the nanosheet related research towards biomedical device in skin
applications.
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A Human Kidney Proximal Tubule Model Based-on Microphysiological System
W. Huang, H. Kimura

Human renal cell-based microphysiological systems can be used to overcome the species differences
between animal models and humans. The two desired properties for such a system for drug screening are
as follows; 1) Primary renal proximal tubule epithelial cells with reabsorptive and secretory functions. 2)
A 3D structure for the analysis of pharmacodynamics. Here, we develop a system to meet these required
specifications. To realize the first function, long-term cell culture and application of fluidic shear stress
may be necessary. For long-term shear stress exposure, bubbles may form in the microsystem and block
the micro-flow. Further, a syringe pump-based system is not suitable because of the syringe volume limit.
Therefore, in contrast to one-way fluid flow induced by syringe pumps, fluid circulation was applied here.
The developed system consists of two micro-computers, eight tube pumps, a six-well plate, four micro-
channels, and four bubble traps (Fig. 1a). Four pumps were used for the application of fluidic shear stress,
and the other four were for the removal of bubbles in the bubble traps. A series of volumetric flow rates
at micro level were realized based on the pump operating voltages. Using the combination of tube pumps
and bubble traps, bubble-free environment was realized during a period of 14 days in an incubator. To
realize the second function, a double-layered cell culture device was adopted and modified. As shown in
Fig. 1b, two micro-channels overlap to create a filtrate channel and a vascular channel. A PET porous
membrane was sandwiched between the two channels, and primary human renal proximal tubule
epithelial cells (RPTECs) were cultured onto the membrane mimicking in vivo epithelial-endothelial
barrier. To test the effectiveness, samples cultured under static conditions or exposed to 0.2 dyn/cm? shear
stress for 5 days were prepared. 100 uL cisplatin or oxaliplatin with 20 kDa FITC dextran were added to
the upper channels. After 5 h, medium in the upper/lower channels was collected and dextran leakage
(barrier disruption) was investigated. As a result, enhanced leakage induced by drugs was observed in

samples exposed to shear stress, and further, cisplatin showed a tendency of stronger toxicity.
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Fig. 1 Microphysiological system and the schematic diagram of the microfluidic device.
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Intranasal Metal Oxide Based Acetone Sensor for

Continuous Breath Analysis

Ganesh Kumar Mani, Yuto Isono and Kazuyoshi Tsuchiya

In recent years, the number of deaths from lung cancer has been increasing year by year. Chest X-ray
examination and chest CT examination are employes as main lung cancer examination methods.
However, these inspection methods cannot be inspected unless it is a hospital with well-equipped
facilities and also there is a problem in detection at an early stage. Depending on the type of lung
cancer, the progressing speed differ, so early detection is necessary. Therefore, focusing on the fact
that acetone as biomarker, which is one of the exhalation components of human beings, increases in
lung cancer patients. Towards the detection acetone in breath, sensor is constructed on a PDMS
nanosheet (Fig. 1), using sputter deposited ZnO as sensing material. However, there is a problem that
the sensitivity of the sensor to detect acetone in exhaled breath is insufficient. Therefore, in this
research, for the purpose of increasing the sensitivity of the sensor, the best deposition time and
morphology for ZnO thin film creation is investigated. Finally, using our custom made sensing
chamber various concentrations of acetone was injected and investigated its sensing capability (Fig.2).
Various sensing parameters like sensitivity, rate of response, response/recovery time was analysed in
detail. Multiple sensors were fabricated in a single PDMS nanosheet and folded to fix into the nasal
area for in situ detection. Various aspects like intranasal size, sensor stability were also considered

for further improvement of sensor.
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Development of P(VDF-TrFE) Nanosheet Based Pressure

Sensor for Dragonfly Wings

Ganesh Kumar Mani, Haruka Harazaki and Kazuyoshi Tsuchiya

In recent years, the use of pilotless planes are rapidly increasing for hobbies and business. Many
accidents occur shortly after takeoff to shortly before touchdown due to rapid acceleration, sudden
turning and hovering. Biomimicking the dragon fly wings has great potential in solving many
problems. At present, the designed dragonfly posture becomes unstable during takeoff and landing
due to uneven pressure control. Available pressure sensors are using PZT ceramic, so it is not
excellent in properties and flexibility. So it is difficult to downsize the pressure sensor. So it is
necessary to develop a light weight highly sensitive pressure sensor that can be measure the pressure
acting on the wing surface of the dragonfly. Hence in this work, P(VDF-TrFE) nanosheets based
pressure sensor was developed. The reason behind choosing P(VDF - TrFE) is  strong
piezoelectricity among polymer compounds.

P(VDF - TrFE) nanosheet is prepared using spin coating and the Ag contact electrodes were deposited
using sputtering. Further nanosheet were annealed at 150°C and polarization treatment done at 500V
for 10 mins. To apply pressure to the sensor from a height of about 20 mm, 3 g weight was dropped
and checked the output voltage using nanovoltmeter. The obtained output voltage of P(VDF-TrFE)
nanosheet when applying pressure confirmed its capability as pressure responsive sensor (Fig. 1b).

Finally, various parameters will be considered to increase the piezoelectricity.

b(VDF)-TrFE

[ ———

Nanovoltmeter Count

P(VDF-TrFE)20mg/ml P(VDF-T1FE)80mg/ml

Fig. 1 a) Schematic of the experimental set up of P(VDF — TrFE) nanosheet pressure

sensor and b) obtained output voltage by applying pressure.
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Cellulose Nano Fibers Decorated ZnO Thin Film as Food

Freshness Sensor

Ganesh Kumar Mani, Kaoru Matsuoka and Kazuyoshi Tsuchiya

The vegetables and plants have relatively short life time before consumption. Before purchasing of
vegetable, we want to check the freshness criteria. However, there is no such a system that can check
the freshness of vegetables, so people just inspect visually. If the vegetable goes beyond the expiration
date, people will throw it away, so it causes huge waste of money and may threat to customers' health.
There will be needed certain freshness monitoring system for both customers and seller to save money
and health. Towards this goal we aim to develop a sensor to measure the quality of pea sprout.
Freshness is affected by many systems such as humidity, temperature and oxygen ratio. Hence, plant
was grown in constant temperature and humidity chamber and finally cultivated for testing. ZnO was
deposited on PET substrates and prepared cellulose nanofibers were spin coated on it. For contact
electrode Ti/Au thin film was used in bottom of the ZnO-Cellulose nanofibers. Fig. 1a shows the
testing setup of the cellulose nanofibers modified ZnO thin film and the crushed pea sprout. Initially
at fixed ethanol concentrations was tested to check the capability of the sensor. It confirms (Fig. 1b)
that cellulose nanofibers modified ZnO provided better sensing response than pristine ZnO. Further

experiments is on the way to stabilize with real pea sprout for in situ freshens evaluation.

2.5

\ 1.64

g 2 ‘4b/

&

g 1.5 1.02

B

217

205

0 |

Zn0 ZnO+cellulose

Fig. 1 a) Photograph of the experimental set up ZnO based food freshness sensor and

b) sensing response of pristine and cellulose nanofiber modified ZnO towards ethanol.
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Real Time, Flexible RF Sputtered ZnO Thin Film CO; Sensor

for Healthcare Applications

Ganesh Kumar Mani, Anuroop Shrivastava and Kazuyoshi Tsuchiya

In this research work, we aimed to fabricate RF sputtered ZnO thin film based CO; sensor for
monitoring carbon dioxide. Carbon dioxide is non-toxic and harmless in small proportions, but
inadequate amounts lead to many harmful effects to nature for example greenhouse effect, ocean
acidification, suffocation in humans and animals, disturbances in natural cycles. Due to rapid increase
of this odorless and colorless gas in case of industrial accidents, volcanic eruptions or gas leakages
researchers demand a novel materials for detecting CO> in atmosphere. Moreover CO» identification
from exhaled breath will contain information about respiratory problems. Towards this goal, substrate
material involves PET as substrate material, different set of target material for different functionality
viz. Ti target for deposition of buffer layer between PET and Electrodes, also provides a good base
for the electrode deposition, Au target for deposition of the electrodes, ZnO for the deposition of
sensing element (Fig. 1a). Room temperature CO; sensing studies were performed to check the ability
of the deposited ZnO thin films. Fabricated sensor was able to sense high concentration of carbon
dioxide in real time and showed repeatability of results without application external energy for
desorption of gas (Fig. 1b). Response time of sensor can be further shortened and sensitivity also can
be increased further by addition of impurities by doping sensing layer. Adequate calculation for
sensitivity and response time of sensor will be carried out in future research. For selectivity towards
carbon dioxide gas filter will be also introduced or doping can be done in a way that offers more

favorable conditions for adsorption of carbon dioxide.
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Figure 1 a) Laser microscope image of ZnO thin film on interdigitated electrode. Inset

shows the batch of sensors prepared at the same time and b) CO, sensing response of
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Skin Adhesive Type pH Sensor for Heatstroke Detection

Ganesh Kumar Mani, Yuka Niimura and Kazuyoshi Tsuchiya

In recent years, the number of days of hot summer days is increasing. Therefore, heat stress tends to
occur frequently resulted in number of heat stroke patients increase. For prevention of heat stroke, a
heat stroke meter using a thermal environment measuring instrument exists. However, this only
suggests a risk of heat stroke due to the heat index (WBGT) calculated from temperature, humidity,
radiant heat. Therefore, for more realistic prevention of heat stroke, a sensor that can directly evaluate
the state of heat distortion in humans is needed. Among heatstroke, patients with thermal cramps and
heat fatigue have a property of sweating a lot. In the previous study, development of a skin attached
type nanosheet sweat pH sensor focusing on sweat pH transition from weakly acidic to neutral due to
a large amount of perspiration. Ag/AglOs as a solid pH comparison electrode and Sb/Sb,O3 as a
working electrode are formed together with a conductive layer on the PDMS nanosheet which is
biocompatible and rich in flexibility as a structure of a sensor (Fig. la & b). However, in the
conventional sensor, the voltage response to the standard solution varies greatly. Therefore, in this
research, in order to improve the accuracy of the created pH sensor, we aim to develop a sensor that
can perform stable measurement with less variations in measured values. In this report, we change
the sensor conductive part material and evaluate the pH response of the sensor created under various
conditions. Then, the linearity (Fig. 1¢) of the response is evaluated from the determination coefficient,

and a conductive part with higher accuracy and higher sensitivity is searched.
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Fig. 1 a) Photograph, b) schemtic of the nanosheet pH sensor ancﬂ:) pH sensing

responses with various buffer solutions
32



F5E R a4 23 |
| R F—2) | A Y OFETINA RERWEA Y IS U ERBED R
| GnzaF—2) | #iaA. #U—3%. NBH—R. hNEF. KBS, BEE—

FHBFOREERICKY BN NEKEESISEIITARMNBERBIEEENIRENBESNTIVS, C
NIE AR DR BREIZEDERYAHDBONREATHHEZEZON T A EE, BREMRBREAYD
LIV DIERELETIEAOR) UMM ETINGVICELEHLT . BERUAAQIFARESZLAFESN
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1. Result of FRAP analysis of IR-EGFP. (2) A simplified diagram of the protocol. Numbers indicate the time
when FRAP analysis was performed. (b) Result of FRAP analysis. (1) control, (2) Isoflurane stimulation, and (3)
clearance.
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Aggregate disruption of acetylated dextran in aqueos solution with buffer agent
Isala Dueramae, Masaru Yoneyama?, Naoki Shinyashiki®, Shin Yagihara®, Rio Kita

*Faculty of Science and Technology, Gunma University, Tenjin-cho 1-5-1, Kiryu-shi, Gunma 376-8515, Japan
"Department of Physics, Tokai University, Kitakaname, Hiratsuka-shi, Kanagawa 259-1292, Japan

Dextran, a polysaccharide composes essentially of a-1,6-linked D-glucopyranose units. The
abundance of hydroxyl groups of dextran can be chemically modified easily to obtain a variety of
derivatives. Acetylated dextran (Ac-DEX) was modified by the replacing the hydroxyl groups of
glucose unit in dextran structure with acetate groups to increase the functionalities of dextran [1]. For
instance, Ac-DEX can self-assemble in the aqueous solution [1], which composes of an inner
hydrophobic core, offering a drug incorporation site and an outer hydrophilic shell which can be used
to prevent attack by biologic entities, such as microphages and plasma proteins. The aggregate or
complex structures of Ac-DEXs were formed through the intermolecular interactions of the glucose
repeat units in polysaccharide itself and the hydrophobic interactions of hydrophobic sites on
polysaccharide chains. To check the role of the interactions, buffer solution (pH 8.9) was introduced
to study the aggregation phenomena by dynamic light scattering method.

Fig. 1 shows the autocorrelation function g®(g,f) obtained at a scattering angle of 30° with the
corresponding CONTIN analysis (4( 7)) of samples in buffer solutions at 25-45°C with concentrations
of 10.0 gL™!. The diffusion behavior of the samlples in buffer solution shows the similar phenomena
with in aqueous solution (not shown) that is the correlation functions show a bimodal relaxation
behavior with fast and slow relaxation modes whereas that of the original dextran reveals the
existence of one relaxation mode in the solution. The diffusion coefficient (D) was determined from
the relation of the relaxation rate as a function of the magnitude of scattering vactor. The D of fast
and slow modes significantly increases as an increase of temperature for all samples. The D decreases
with the substitution of acetylated groups, it is independent with the acetylation degree. Buffer
solution, such as urea is known to break hydrogen bonds and also to weaken hydrophobic interactions
in water systems. Therefore, if hydrogen bonding and/or hydrophobic interactions are responsible for
the aggregation, the aggregation should be suppressed by the addition of buffer solution. It is seen
that the buffer solution can not distrupte the formation of aggregate or complex structures. It might
be the aggregates are too stable for breaking by this agent. However, the aggregation might be
partially suppressed by introduction of buffer solution, resulting the decrease of hydrodynamic radius
(not shown).

35°C 45°C

A(7)
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Fig. 1. Autocorrelation function of scattered light (top) and CONTIN analysis (bottom) for 10.0 gL~
! dextran (black), Ac-DEX1 (blue) and Ac-DEXS (green) in buffer solution. Ac-DEX1 and Ac-
DEXS5 are the substituted dextran with acetylated group for 4.62wt% and 26.43wt%, respectively.
[1] I. Dueramae, M. Yoneyama, N. Shinyashiki, S. Yagihara, R. Kita. Self-assembly of acetylated
dextran with various acetylation degreesin aqueous solutions: Studied by light scattering.
Carbohydrate Polymers. 159, 171-177 (2017).
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Thermal diffusion of dextran and acetylated dextran in buffer solution, comparing with
aqueous solution

Isala Dueramae, Masaru Yoneyama?®, Naoki Shinyashiki®, Shin Yagihara®, Rio Kita
?Faculty of Science and Technology, Gunma University, Tenjin-cho 1-5-1, Kiryu-shi, Gunma 376-8515, Japan
®Department of Physics, Tokai University, Kitakaname, Hiratsuka-shi, Kanagawa 259-1292, Japan

Thermal diffusion (or the Ludwig-Soret effect) is a phenomenon of mass separation in a
mixture caused by a temperature gradient. Thermodiffusion is influenced by various parameters such
as charge, size, molecular mass, and the hydrophilic and hydrophobic balance or hydrogen bonding
network [1]. In particular, the influence of hydrogen bond formation and specific interactions
dominate the thermal diffusion behavior in aqueous mixtures and solutions [1]. Acetylated dextran
(Ac-DEX) is biodegradable polymer derived from dextran that has been extremely interested as drug
carriers. Ac-DEXs can self-assemble in the aqueous solution through the intermolecular interactions
of the glucose repeat units in polysaccharide itself and the hydrophobic interactions of hydrophobic
sites on polysaccharide chains. It is an interesting system as a model compound to understand and
clarify the effect of the apperant interaction on thermal diffusion mechanism. Therefore, the influence
of hydrophobic contents or the decrease of hydrogen bonding capability has been investigated on
Ludwig-Soret effect for buffer solution of dextran, comparing with an aqueous solutions in the
temperature range 15.00 < T < 50.00 °C with the acetylation degree of 0 to 26.42% by means of
optical beam deflection.

Fig. 1(a) shows the comparison of the deflection signals in aqueous solutions and buffer
solution of dextran and Ax-DEXS5. The soret coefficient, St of the measured samples is shown in Fig.
1(b). The deflection signals clearly observe for the aqueous solution samples whereas that of samples
in buffer solution shows small and fluctuated deflection. For both medium, the sign of Sr changes
from negative to positive with increasing of temperature. Moreover, the magnitude of St increases
with the increase of acetylation degree. This observation implies that the hydrophobicity suppresses
the interactions between polymer segments and water [2]. The St of the samples in buffer solution
exhibits nearbly zero for the whole temperature range. It could be suggested that the polymer
separation is retard with the addition of buffer solution.

Dextran
L 1 A 1 A

L e b o s o o b 3 3
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Fig. 1. The deflection signal (a) and ST of for 10.0 gL! dextran (black) of Ac-DEXI1 (blue) and Ac-
DEXS (green) in aqueous (filled symbol) and buffer solution (symbol). Ac-DEX1 and Ac-DEXS5
are the substituted dextran with acetylated group for 4.62wt% and 26.43wt%, respectively.

[1] W. Kohler, S. Wiegand, Thermal Nonequilibrium Phenomena in Fluid Mixtures, Eds.;
Springer-Verlag: Berlin Heidelberg, 2002.

[2] I. Dueramae, M. Yoneyama, N. Shinyashiki, S. Yagihara, R. Kita. Thermal diffusion of
acetylated dextran aqueous solution: Study the effect of hydrophobicity using optical
beam deflection technique. International Journal of Heat and Mass Transfer 139, 997-1003
(2019).
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Interpenetrating polymer network of chitosan and thermo-responsive hydrogels as an anti-

fouling material

Isala Dueramae, Fumihik Tanaka?, Naoki Shinyashiki®, Shin YagiharaP®, Rio Kita
2Department of Polymer Chemistry, Graduate School of Engineering, Kyoto University, Kyoto 668-8501
®Department of Physics, Tokai University, Kitakaname, Hiratsuka-shi, Kanagawa 259-1292, Japan

Bio-fouling is the accumulation of an unwanted substance or organisms (cells and bacteria) on
the wetted surface of host materials, which can cause the failure of devices on a variety of fields,
including sensors, biomedical devices, food processing and marine industry. Thus, anti-fouling
surfaces or materials are urgently desired. This research presents the interpenetrating polymer
network (IPN) of chitosan hydrogel with the thermo-responsive poly(N-isopylacrylamide)
(PNiPAM). The IPNs were prepared by the sequential method. The first network, chitosan hydrogel
was formed by an evaporation of the concentrated chitosan/dialchohol solution. The chitosan
hydrogel then was immersed in the PNiPAM solution, which composes of the fixed NiPAM and
initiator contents with verying of crosslinker contents. The IPN network was formed by the UV
irradiation method.

Cell adhesion of chitosan and IPN hydrogels against HeLa cell was performed, comparing with
the PS control surface. The morphology of cells on the PS control, chitosan and IPN hydrogel surfaces
was observed after the seeding of cell for 1 hour as shown in Fig. 1(A), 1(B) and 1(C), respectively.
No significant differences in morphology were founded among the control and hydrogel surfaces. It
seem the hydrogel surfaces exhibited the higher cell population than the control surface. In case of
sample containing the chitosan components, the cationic sites on chitosan enhance the electrostatic
interactions with the negatively charged cell membranes and proteins [1]. The cell proliferation was
observed after the cell culturing for 24 hours. The HeLa cells spread onto the surface of the PS control,
exhibiting a flattened morphology that demonstrated a good adherence to the surface as shown in Fig.
1(a). Whereas the cells exhibit round morphology, suggesting the low and weak cell adherence and
proliferation for chitosan and IPN hydrogels as showm in Fig. 1(b) and 1(c). The hydrogels did not
induce neither cell adherence nor proliferation onto the surface with increasing culturing times, which
indicated that both the chitosan and IPN surfaces were highly fouling resistant. It was suggested that
the hydrogels significantly change the strength of interactions with HeLa cells and thus leaded to a
very pronounced improvement of the fouling resistance.

Fig. 1. Morphology of HeLa cell after seeding 1 hour (A-C) and 24 hour (a-c) on the surface of PS
control (A, a), chitosan hydrogel (B, b) and IPN (C, ¢).

[1] A.P. Zhu, N. Fang. Adhesion dynamics, morphology, and organization of 3T3 fibroblast on
chitosan and its derivative: the effect of O-carboxymethylation. Biomacromolecules 6, 2607-2614
(2005).
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Fully synthetic self-adjuvanting anti-HER2 cancer vaccines were obtained by the conjugation of HER2 derived 9-mer
epitope (9aa: DTILWKDIF) or its linear tandem repeats to an immunoadjuvant Pam3;CSK, (TLR1/2 ligand) via iterative
condensation reaction for the first time. The results of in vivo immunological evaluation in Balb/c mice indicated 9aa had a
huge immune potential and was a promising epitope for further anti-HER2 cancer vaccine design.

Active immunotherapy relied on HER2 (human epidermal growth factor receptor 2) derived peptide vaccines
is an appealing choice for the treatment of breast cancer caused by the overexpression of HER2.[1] However,
the inherent low immunogenicity, tolerance of the immune system and the threat from enzymatic degradation
offer the obstacles for the development of effective peptide cancer vaccines. Self-adjuvanting cancer vaccines
composed of tumor associated antigens (TAAs) and immunoadjuvants with well-defined chemical structures
were attractive choices, because they could induce TAAs-specific immune response, avoid the immune
suppression and reduce the threat from enzymatic degradation. More importantly, their well-defined structures
were helpful to get deeply understand their functional mechanisms. Pam3;CSK4 (TLR1/2 ligand) enabled to
break immune tolerance and enhance immune responses and had been widely used in vaccine design.[2,3] A
HER2 derived 9-mer epitope (9aa: DTILWKDIF) was predicated to possess a huge immune potential and
possibly used as a promising B cell epitope to develop cancer vaccines.[4] To the best of our knowledge, there

is no reports on the comparison of immune responses between mono-epitope and its linear tandem repeats,

. . . . {@D _9-mer epitope
we designed, synthesized and immunologically 1
. .—H@b 9-mer epitope| 9-mer epitope
evaluated Pam;CSKu-attached anti-HER2 2 I J
. . .. . .—' 9- it 9- it 9-mer epitope
cancer vaccines for the first time via iterative 3 @ mereet OpeI merept OpeI P p]

o
. . . DTILWKDIF)
condensation reactions (Figure 1). The results © O/\/\S/\@kSKKKKfu/\/O\/\o/Y n

when conjugated to Pam;CSKj. In this study,

14 O fo)
indicated 9aa- Pam;CSK4 construct 1 enabled Oj& ’ 4076)14 ;_ :f;
to induce robust humoral immune responses 3:n=3

than that of 2 and 3. Moreover, the anti- _ _ ) _ _
) . ) Figure 1: Synthetic anti-HER2 cancer vaccine candidates (1-3)
plasma induced by 1 exhibited higher

specific binding affinity to HER2-overexpressing BT474 cell than that of 2 and 3. Our data clearly
demonstrated 9aa was a promising epitope and has great immune potential for further anti-HER2 cancer

vaccines design, when linked to Pam;CSKa.
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Imanishi, T.* A portable system for rapid bacterial composition analysis using a nanopore-based
sequencer and laptop computer. Scientific Reports,7: 5657 (2017).

Kai, S., Matsuo, Y.*, Nakagawa, S., Kryukov, K., Matsukawa, S., Tanaka, H., Iwai, T., Imanishi, T., and
Hirota K.* Rapid bacterial identification by direct PCR amplification of 16S rRNA genes using the
MinION™ nanopore sequencer. FEBS Open Bio doi:10.1002/2211-5463.12590 (2019).
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. i R, R BE, KK . KEE EA, A— b7 7 U—BEO At E B & LI
HET oAV =y 7 ~0 AOMEM, &F 37 B ARG FAEYFEER, RAZ—3K, 266(2P-
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RERERREICHIY | 4 FHICEEEY AR Y w7 4 TMNTC International Symposium 2017 ZFf# L, 3t
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NV ERRBEEFE LT,

~A 7w F EFRS (http://www. mnc. u—tokai. ac. jp/tune/) & DOHAET, FhGEES [~ 7 1 -
T RERETIRBES ) AF 2 [BIOMEE T L7, SFEEREI NI My 7 1T 2 AR
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EfES oRD L

1) The IRAGO Conference 2018 (it TEXUIBE KT, BHGEANEFERT:, BIERT)
Interdisciplinary Research And Global Outlook(IRAGO)
Organized by, The University of Electro-Communications Tokyo, Toyohashi University of
Technology, and Tokai University
November 1, 2018
Washington Hotel Shinjuku, Shinjuku-ku, Tokyo, Japan
http://iragoconference.jp/

2)  The 10th Meeting of Tokai University Micro/Nano Enlightenment [Tune] (H:f#)
December 14, 2018
Hawaii Tokai International Collede, HTIC, USA
http://www.mnc.u-tokai.ac.jp/tune/

* Invited Talk 1
Dr. Margaret A Perkinson, PhD
Director, Center on Aging, University of Hawai’i at Manoa
“Promoting Quality of Life through Collaborative Practice”

* Invited Talk 2
Prof. Naoaki Ishii
School of Health Studies, Tokai University
“What is food that leads to health maintenance / promotion’

M

3) MNTC International Symposium 2017  (Ff#)
Micro/Nano Technology Center, International Symposium 2017
August 26-27, 2017
Shonan Campus, Tokai University, Japan
http!//www.mnc.u-tokai.ac.jp/is2017/

* Invited Talk 1

Prof. Jan K.G. Dhont

Forschungszentrum Juelich and Heinrich-Heine Universitat Dusseldorf
“Shear-gradient induced mass transport -Non-uniform flow of glasses and gels-”

* Invited Talk 2
Prof. Adarsh Sandhu
University of Electro-Communications
“Magnetically Induced Manipulation of Functionalized Magnetic Nanoparticles for Point of
Treatment Medical Diagnostics”
*Special Lecture 1
Prof. Yosuke OKAMURA, Tokai University.
“Freestanding Bio-friendly Nanosheets for Biomedical Applications”

*Special Lecture 2

Prof. Hiroshi KIMURA, Tokai University and Davied Geffen School of Medicine, UCLA
“Microfluidic Technology for Medical and Biological Applications”
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4) The IRAGO Conference 2017 (f BEXIBE KT, BHEHINEIZRT. BIHERT)
Interdisciplinary Research And Global Outlook
Organized by the University of Electro-Communications Tokyo, Toyohashi University of
Technology and Tokai University
November 1-2, 2017
University of Electro-Communications, Chofu City, Tokyo
http://www.iragoconference.jp/index2017.html
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P& DFE FHE AT A 7w SRR X — TR
RIS RRE HHO o HERTRIER (WHEE )
HEBEH =% HE

Al F—LpRE WA B R HER

T F—LpRER AN EE RK B RER N
MHF— LSRR B sk I = =% HIT
HAEGERT

RERES P KEHROARERE A XRIEEEL F8)

WRR 26 R SCHRFFE RN KPS O R R R SR . el &=
“WERF~A 7 m - F RSt 2 — TESFEEED ORI 2 IRRE IR
20194E2 A 23 B 13:00~17:30

BERFWE X v o R ACEE]) 19 BAE 3= BLO 1MHFA—L

http://www.mnc.u-tokai.ac.jp/?page id=2&lang=ja
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1)

2)

3)

4)

5)

6)

~A v - F R E ¥ — & b4 FEEES

201943 A4 20 H 15:30~18:00
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2019/02/MNTC 5 5 4 [alZEE=.pdf
w5 B#E GRfERY:  ANERH B S = 75 )
“t MES/APSHHRADAEMELFTE L 1T ? ~F ) SRENORHREET Y v 7 E T~
aEl Fle B Gy T o AE s
“wA 7w - F ) EmAE AV R R
= EN (B &FRoot  UFEEK% CEO)
“MA8 - BLEHEMT 7Y B A [Root Farm] D E# & AlRetE”

~A 78 - F R E X — 53 RE#EES

Veena Mounasamy (Center for Nano Technology and Advanced Biomaterials (CeNTAB), SASTRA
Deemed to be University)

“Template Free Synthesis of Vanadium Oxide Nanostructures for Chemiresistive Sensing Application”
2018410 H22H  17:30~18:30 ~A 7 o - F JWfgEist v % —

http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2014/11/Seminar_53.pdf

~Aru - F W ¥ — 52 AEEES

EIROIER GEED GRERT @R R~ A FERD
HMBRPN BRI HIE R 2420 & U7 Ia R O rlREME”
20184E 8 H2 H 15:00~17:00 ~A 7 1 « F JHFZEREEE L Z—

http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2014/11/MNTC52 _SP.pdf

v A7 v - F W E L ¥ — 51 BEEES

Dr. Rajan Kalpoondi Sekar (Centre for Nanotechnology & Advanced Biomaterials, Sastra
University)

“Microdevices : Ocean of opportunities for inter-disciplinary research”

201848 A 2 H 13:00~14:30 ~A 7w « F /WIEBAFEE L ¥ —

http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2014/11/MNTC51 SP.pdf

~Arua - F )RR E X — 50 [mlEEES

Dr. Huang Wenjing (Post-doc Researcher Micro/Nano Technology Center)

Cell biomechanics and egg-in-cube
201845 H 156 H 16:00~17:00 ~A 7 o - F /7 W5EsE ¥ —

http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2014/11/MNTC50 PD-1.pdf

RMFERFA A= 7T o = ERGRE R B L O — b A = X

2018 4+ 12 A 21 H 14:30~16:00
~A 7w F R X —
https!//www.ticar.u-tokai.ac.jp/?p=1685
wE AT AR CRERT L B LR
“BL_ | SEM % Hly & L7zl R85
=k SLB] AN CRERT TFE Amb TR
e R L — P — BB O TR
AT H— #dx CGRERT L5 Ot - Eg LR
“SMZ745 %> TR
e W WEEdR ORERY b 729758
“X-RAY CHIE CE 72 @WT-H”
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mL M2 B GRERY T MEESERD
“BW %A L T - FE R R
7 WlERT~A a2 SRS [Tune] 5 9 BIFEERHS ()
2018 4- 8 H 24 H~25 H
R FREAR A
http!//www.mnc.u-tokai.ac.jp/tune/?m=201805
¥ A —I Nty a
B4 HE AR GERT BEHTEE pETR. A 7o - R E X —)
“WHERF~A 7w « 7 2 WRRE T ¥ —DBITE L KK
s B CRB b7 pkatt)
V=277 )ao—%H~ [R5 WL C&RE - =X —~fkie~
A2 By B GRRT B JSHEWEFED
“ U ZDOATEN G D50 F A T = X LOfFE?
AN FE BiR GRERT RE R
“Integration of molecules to construct the processes of conceptus implanation to the
material endometrium”
8) ~A v - F MR E X — 5 49 [FIREHE
“Toy R LTSI LD~ 7Ry hEI S
201844 H 26 H&MEH 16:00~17:00 ~A 27 v - F /R L ¥ —

2017 £ (FHMAR, BER, L URIYLE)

9 A v T WHTERFER X — 5 48 HEEHE
WS MNTC FrEFE 2
“MNTC $EEFFERIC X 5 2017 4EFERF IR RS 27
2018 4- 3 A 23 H&MEH 10:00~14:00 /Y ~A 7w - F gt & —
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2018/03/vol48.pdf
10) ~AZ7a - F 2Rt Z— & 47 BRERES
B sndt fi EYbAReET B A REERE S UL PR (A R)
SERNE RALTFTRER
201843 H 23 HA&MEH  16:00~17:00 ~A 71 - F J#FEEE L ¥ —
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2014/11/vol47.pdf
1) ~wA 7w - F 7T ¥ — & 46 [FEEHS
KK — oz (B R ok BT HE e R = TROEET e o 2 —RK)
“TANCEL] BRAT 4 INVAKRY ~—IC LD RKERDOANH
20184 1 H 25 HAMEH 15:00~16:30 ~A 71 - F J#FEBEE L ¥ —
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2014/11/vol46.pdf
12) ~A 7w - F/H5ERFEE ¥ — 5 45 ERHS
Dr. Md. Shahiduzzaman (Post-doc Researcher Department of Chemistry, School of Science, Tokai
University)
“Planar Heterojunction Perovskite Solar Cells fabricated by Wet and Dry Process”
20184E 1 H 1S HAMEH 17:00~18:00 ~A 71 « F /iR E Y 7 —
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2017/12/2 7 — k7" — F-1.pdf
13) ~A 7w - F/HERFEL ¥ — 5§ 44 BEEHS
Dr. Tsanka Dikova (Faculty of Dental Medicine, Medical University of Varna, Varna, Bulgaria)
“NANO-ENGINERED TITANIUM SURFACES FOR BIOMEDDICAL APPLICATIONS”
2017412 A 11 B 15:30~16:30 ~A 7 1 - F 7 Wzt & —
http://www.mnc.u-tokai.ac.Jp/wp-content/uploads/2017/11/special44.pdf
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http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2017/11/special44.pdf
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20)
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22)

~Arm - F RRRE X — 43 BEEHS
WP A= R GROUR LR R R E R S RIYE 8 E & & —
FenllbF9EE - AARFINIRILS Friliist 8)
G EREIIFI 20 LT VD R IENAE Y T A LR LB R 2O REfR-
20174F 11 A 17 BH4MEH 11:00~12:00 ~A 7o - 7 /et ¥ —
http!//www.mnc.u-tokai.ac.jp/wp-content/uploads/2014/11/SPECIAL43.pdf
~A 7w - F R T X — F 42 FREES
Prof. dr. Xiangqiong Zeng (Shanghai Advanced Research Institute, Chinese Academy of Sciences)
“Skin tribology and water based lubrication”
2017 10 H 31 HKBEH  14:00~15:30 ~A 7 & « F 7 W5ehsE v & —
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2014/11/SPECIALA42.pdf
~A 7w - F R X — 41 BREES
Dr. Tsvetina Dobrovolska (Institute of Physical Chemistry, Bulgarian Academy of Sciences)
“Pattern Formation during Electrodeposition of Alloys”
20174510 A 13 H&REH  15:30~16:30 ~A 7 v - F W% v & —
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2014/11/seminar41.pdf
~A 7w - F R T X — 540 BEREES
TriG B R (BEREKT B AT E )
“7 v~ F HIEINF TRIM28 (2 & 5 T #llfia s ool i
201749 H 8 H&MEH  14:00~15:00 ~A 7 1 - F / WFZEfistE % —
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2017/09/special_40.pdf
~A 7w - R X — 5 39 [RIEEHE
Dr. Sheng ZHENG  (BR#FR> MNTC R A K K7 & —)
Dr. Dhivya PONNUSAMY (H iK%= MNTC hRF4E )
“EEEIF—
2017 -7 A7 H&REH 16:00~17:30 ~A 27w - 7 /JWFEREE ¥ —
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2017/07/PD_vol39.pdf
~A 7w T X2 — 5 38 [RIREHE
EH A R CROERFEERFHMENFR T A i)
“ [Visualize Your Research| Z A 72 MENDMTENEDXKIRDT — 27 > 2 » 7™
201747 H 4 HAKBEH  15:00~18:00
2017 %7 A 11 HKBEH  15:00~18:00
W~ A7a - F R E X —
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2017/07/MNTC38.pdf
~Arnm - RS X — 5 37 BEEES
N a0 ()1 EERR NS AR Bk Bl A &)
“HNEERASHIC LD BERT (Fx VT F—2) ”
20177 H 1 HEMER 11 :15~12:30
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2014/11/career-talk4 _v2.pdf
~A 7w - R E X — 5 36 [RIREHE
Dr. Metini Janyasupab (Department of Electronics Engineering, Faculty of Engineering King Mongkut’
s Institute of Technology Ladkrabang, Bangkok, Thailand)
“Development of Non-Enzymatic Electrochemical Based Biosensor for Breast Cancer Metastasis and
Prognosis”
2017 %5 A 31 H/KBEH  15:00~16:00 ~-A 7 & - F JWFsefRst s % —
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2014/11/MNTC_vol36.pdf
~Arnm - RS X — 5 35 BEEHS
I $de HEdz N RFPRFERE Tt seboie b 7=5 )
BB OV T DORGE DBFFERRIZ DWW T
2017455 25 HKMER 1530~ ~A 271 - F Jif%eBst s 7 —
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2017/05/vol.35.pdf
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http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2015/04/%E3%82%A4%E3%83%96%E3%83%8B%E3%83%B3%E3%82%B0%E3%82%BB%E3%83%9F%E3%83%8A%E3%83%BC2.pdf
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2015/04/PD%E7%AC%AC3%E5%9B%9E%E8%AC%9B%E6%BC%94%E4%BC%9A.pdf
http://www.mnc.u-tokai.ac.jp/wp-content/uploads/2015/04/PD%E7%AC%AC3%E5%9B%9E%E8%AC%9B%E6%BC%94%E4%BC%9A.pdf
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60) FvrA7EIFf—
201542 H26 H (K)  9:00~12:10
WFIEE 6 =fF 6B-101
[0y R TE R & Al AT~ 2 U AR 41T

RE AP (WFFEfH ) HH
7 a7 MR WHERE =T
WFFEN AR BELHE, WA, D RRER,

FEATFNFE, AP, KA F.
HEL—8k, HIIE
“onic HaEE S ) R—va b X —E O RREEAT
http://www.mnc.u-tokai.ac.jp/?page id=34&lang=ja
61) WfERF~A 7w « F 7% [tune] 26 4 BIPMEER S (@)
H K 201542 H26H 13:00~
% i WERE 6 BAE 6 B-101 - I AR =7 2 [
HiERF~A 71 - ) /&34 [ Tokai University Micro/Nano Enlightenment
(Tune)] 1%, HERFOER L EKHCREASA TS~ 71« F
J WA ZRRENC B T DTN OFI FLBERE 2 1R D 5 T2 8 | FIRriE 2 & B
W= LET,
RERI R /NEEASEAE CRIER FPFZEHEESR R - Lo mib a2 R 8d%)
M EAFE EN L EIFZEICEE 9 2 RS R
AL =R FHE - BB X DRI R
http://www.mnc.u-tokai.ac.jp/tune/?m=201412
62) A7 =TI )—
Vol.1 201542 A 12 H(K)
B o~A v - WSt X —
BAR B A CRERT LFHER)
(D =Ty R U TEM AL E LTeEFREEEIZ OWT ~F FIFEHE ~T T~
http://www.mnc.u-tokai.ac.jp/?page _id=34&lang=ja
63) ~A 7w - F WG E 2 —Bl /MRS T KRR
20151 H16 A () R ~A7n8 - F it ¥ —
http://www.mnc.u-tokai.ac.jp/?p=242&lang=ja
64) ~A 7w - F UG —  F 1 EREES
201449 H 24 A (k) HImEHE4E 18 SHE 1 SV A =2 A7 4 —F A
FeEMRE Il B fEd
i (BH) BER7 L,
oK Et
http://tokaiedu.sakura.ne.jp/tnp/view.php?d=868
65) HERTF~A 7w - F s [tune] 83 BIAGEES (HME)
H B 201447 H 24 H
Y T MERE 14 5EE 114103 - F A 7 =T Y
WigKF~A 7 a - F %% % [Tokai University Micro/Nano Enlightenment (Tune)] %,
WRFOERTRESPECRAINTWD~A 7 a ) ) A ZFEICEB T 205 E
DO EBMEZRD D120, FHGRES Z V- LET, 58 3 BUIRAFEE O HIT - #2s
WA ELT, B DR LZ TSN TWD 12 L ORENS O TRF L L,
KRG 2 1TWVVE T,
FERIGET BRI el JRAREREK - BARF K, L2 IK
FEGEE RIS, B ek
http://www. mnc. u—tokai. ac. jp/tune/?page_id=611
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1) WRBER, B{LSE, MK,
Gl K —= o 7 H RS KO N 2 — = o 7 HAR 0 il 715, REE 2018-152656.
2) WRMER, Brioy, & =EE,
YR T 7 A N— AR K 2018-027696.
3) BEHEER, AL, NIEE, i BAY.
Sk OMERE A JEBL - MEFFT 2 ik L UMM E58 7 /31 27, K 6439115 5, 2018 4F 11
H 30 H.
4) JREM, BRI, ARE—Z, ERR, RESCE, BYR, SR
SEAN R, FRE 2017-165297, 2017 45 8 A 30 H HiE.
5) RS, T, BRET, KiEg, Mo e, ghkd, haE—.
FEDTEMEFCE | BMEF LI E 0 T2 RIT & 2R EE S 72K, FfE 2017-169144,
2017 459 A 4 H Hi.
6) ARG, HEZL, SR HME .
HETENEEN & Bl D AR A BE. R OVE L CHOE S 7o A IRHERR, FiE 2017-238482, 2017 4F
12 A 13 H HiFE.
7) VRN, BEUE, SR, fEL—ER HRENER T, R TR, BEMESE, FIIEsE, A E s, A
FEIE,
Q1A 5L 7 X Wil R 2 & T RS A e OV o s 7k T 2018 42.3 A 16 H
8) %, KRZFIEAN, KAkT, HiHEE,
EHRAFEAE, ROZEREMEAEZRBLHNEMELZRIET 28EFRE~ T A, FFE2017-
182249.
9) ARG, FAY}, R,
[ 0 S5 M e £ 2 22 FLIEER N & 2 D BE T 1
FFE 2016-225434, 2016 4F 11 A 18 H HiJA.
10) BEFIETS, TARRERES, AATEEE,
(AR ET AL E )
FFIFE 2016-176338,2016 49 A 9 H HiJA.
1) 2L E, AFEE, 5625,
(KSR % G Tk D4y BETTIE ),
FFFE 2016-109028, 2016 4~ 5 A 31 H .
12) [AFSEGIT, R, & B, H)115E
S S & ARSOL (S R
FlE 2015-086663, 2015 54 J 21 H i, ##BH 2016-204491, 2016 4+ 12 7 8 HZ3BA.
13) BEFHIETS, AREEE, /NIEE, AR,
[HARSR T OBERE A FEEL - HEFF T 2 HIEB KON R T 1 2,
iR 2014-119858, 2014 4F 6 H 10 H HFHE, #3BH 2015-231354, 2015 48 12 J] 24 H AP,
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14) [FEEAT, R #, /AT eih, fRHE R R oS, d ik
N o i (=L NI
FFIE 2015-526780, 2015 4F- 4 J1 20 H HiE, #73% 2015/163289, 2017 44 A 13 HFARK.
[KE] 15/305460, 201544 A 20 HHFE, US2017/0043062, 2017 42 A 16 HAZRK.
[BRIN] 15783466.4, 201544 H 20 HHFE, 3135315, 2017 43 H 1 AA%.
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F

JLOFIHL, Isala Dueramae, b RBEKR, AT, BELEE, BH AR X —H, KV AW CE#
J5255 BOR DO REMERENE & 7, 55410 A AR NA A LA o O—2a s, 4R, 20184F6H16,17H.
(ZEAE ITOfh)

K. Eguchi, N. Shinyashiki, S. Yagihara, R. Kita. Best poster prize, “Effect of changing guest

molecule on thermodiffusion of cyclodextrin inclusion complex”, 13tk International Meeting in
Thermodiffusion (IMT13), Imperial College London, England, September 11-14 (2018). (% E#
VL Fi)

G.K. Mani, S. Asuka, Y. Yasoda, K. Tsuchiva, Best Presentation Award, “Fabrication of Single
Cell Sensor to Monitor Cell Metabolites”, 2018 JSPE Spring Conference, Chuo University, Japan,
15-17 March (2018). (% E#* G.K. Mani)

Y. Tsuyuki, T. Hasegawa, H. Hasegawa, K. Tsuchiva, Best Poster Award, “Development of

noncontact deckle for papermaking”, 10th Meeting of Tokai University Micro/Nano
Enlightenment (TCnel0), Hawaii Tokai International College Hawaii, USA, December 14th
(2018). (= E# Y. Tsuyuki)

K. Miyachi, G.K. Mani, K. Tsuchiya, Best Poster Award,” Fabrication and evaluation of round-
-edged square microneedle”, ICFMA2018, Daiichi Institute of Technology, Japan, 11th-20th
January (2019). (2 E# K. Miyachi)

BHNESE, SRE A, HAREE, RJIE, B, MBI, BH RS —F, BUSEMIRGEEAR
V=075 7F /) — F OFEHEDHESL & WP, 55 13 B A 3 - BB +—F L7565
AL G =, RO LRSI A% v /32 BT, 2018 4 6 J 29 H. (RHFE HMIE
%)

fASEE T, BRZ, $REF B6E—, @iEZRM, KRAHE, I LRI, BAmMC, N1 T4 b, gk
PR ZIGH LTe W X—20 7 27 U — BRI A A — D TIEDRREEE, & 40 BIHAASA, I <7
U T VESRRE, WP ERRSES, 17,2018 4 11 A 12 A, (XEE WA

K. Nagashima, A. Nakagawa, T. Hatanaka, H. Ozawa, T. Kanemaru, M. Uchida, H. Natsume, and Y. Okamura.

Best Poster Award, “Fabrication and Evaluation of Biodegradable Particles Encapsulated Phenobarbital for
Nasal Administration”, The 10th Meeting of Tokai University Micro/Nano Enlightenment (Tpnel0), Hawaii
Tokai International College, Hawaii, USA, December 14th (2018). (32 E# K. Nagashima)

HHANK 7T — b oA = RREFHE, SRR & iR & KB m OBk & - - - T
O MARTALE T VT S, R7, FUERFA A=V v 7%t 2 —. 2018412721 0. (ZEE HH
FAXR)

10) FFEF# 5, BrHE KR, mEEE, Mok, TSk, TS —, A, JF n{—, AAkxz

RRhFvr - BROENZRSBERE - BHE, “To 7 V4 ROT VARSI X 5 Toll-like
receptor 4 IEMEALHIE A 7 = X L7, F24EIH AT K FF v « BARGIEMIES, Bk, 2018412
A1H. ZEH FTEHHRS)

193



11) MR, AR, BARER, AABEE A FEFHER Y v —H, “a—b « Y — - u—/LEIRIE
iz 7 L o 707 8 ZERO SEEREY, B AR 22018 R R, KBk, 20184
9A10-12H. FEHA MHHhK)

12) | —, AR, AKX, IIP fiM—kEE A NTLBUT—va UKE, ‘S FBERO
FEREILICBET DT, AAER A2 2018 AREFR RS, KR, 2018 42 9 A 10-12 A (%H
HH S —)

13) A PR, B, KE5edr, W, AN, BF NEERE “EMAT , 2FERICES< e FER
ROFHZO S LT, AamEEERAES RS (IIBMP2018) |, #6i, 2018 4£ 9 4 19-21 H.

14) ARG, METERFIERE, “~ A 7 0 iitikT A ZADEFE « A FISHICET D058, A
ANHERY: 201 TR EEARATEE 2 E, AR PR (R B) |, 20184E1H17H.

15) I B, “HAMEL 2 BFFEREENE”, A ALY, 2017 4 8 H

16) WRIEKR, “WET 7 2AF v 7IkHE LIy = 70 R U U ZHATICET 200987, B A S SLE
FhE (WF9%), 2017 44 H 20 AH.

17) LA Fndh, JIT A3, #rEE0Ek, /UK, =% E Doreen Niether, Jana Hovancova, Simone Wiegand,
EFHAE AT —H AR ERB L LT ACY 2/ 7 a7 %A kY RO 5 T

”, B 40 [ HARNA A LA m o=t ey, L, 2017 4R 5 A 27 B, (REFEOIFEE L L)

18) Ag/AglOs Z IR EM: A 7= EREMSU N pH & o OBRZE, Yk 2 9K & o-3< 0 Hiiistiis
RAZ—H  \+ HEGERATTE)

19) Fi+RE, AT, A K, ffEE, FE5FHP. JSMBM 2017 Young Investigator Award, “ A\ T.
BE~OIGHZEM LIcaZ =570 7 o— b ORI L BEREFHN”, 55 49 [\l B AR SR 270

&, “EERAEE 2 — (Hh) ,201746 A 17 H. ZEFOEHTELE L L O

20) EAEE, NITELHL, (EEF Y, FHEE, WA, BHER 2 —E, KEMEAEEA L S ILEE
PREEIRE OB & FE R, 5 66 [Flm oy TPk ke, FiEA vt (TEEM) 201746 A
21 H. REHEOELEHFL L)

21) S. Tsuchiya, A. Nakagawa and Y. Okamura. Best Poster Award, “Fabrication and Evaluation of
Polysaccharide Nanosheets Carrying Cyclic Oligosaccharides”, MNTC International Symposium
2017 (MNTCIS2017), Kanagawal/Japan, August 27, 2017. (ZEFEDOEEFEE L L0

22) SR HMEE ., 7+ b7 A b 1 /i, MNTC International Symposium 2017 (MNTCIS2017),
Kanagawa/Japan, August 27, 2017. (ZEH DO EEEE L L)

23) ARE—, BEEIHE, P)IE, WA, EHRA Y —F, G174 A7 ORERE & HLEEE
H AR~ OISH”, 55 12 BT A 35 - MOEL7 +— T &, MBI b PR gEnT (GRelnti) | 2017
F8H30H. REFEDHEEHL L)

24) AR, /ANT R, (EE S, FRHEE, RGN T A NEEE, Rt EAE 2B A LTS AL
BRSO & IERHE”, 5 39 BIHANA A ~T U T AVFERRE, # U =RV

(L)1) 20174511 A 21 H. (REEFEOFLFEH L L0

25) HHALK, I, BT, AR, MBI, AR 2 —E, G ARSI FICRBT 57
A A7 MRKLT OBAEZFE) & MARREREOT 57, % 39 HAANA <7 U T VERRE, FU—K
—/UidE GLAIK) , 2017411 A 21 B. (ZEFHFOBELEH L L O

26) T. Takahashi, K. Yarinome, H. Zhang, R. Kawakami, Y. Okamura, and T. Nemoto. The Best
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Poster Award, “In vivo two-photon imaging of living mouse brain by utilizing novel fluoropolymer
PEO-CYTOP nanosheets”, 11th Internatinal Symposium on Nanomedicine 2017 (ISNM2017),
Sendai/Japan, December 14, 2017. (ZE#H OHFEHE L L)

27) T. Isono, T. Suzuki, Y. Okamura, and Y. Nagase. Best poster Award, “Synthesis of Polymers
Containing PEO Chains in the Main Chain and the Application to CO2 Separation Membrane”,
The 15th pacific Polymer Conference (PPC-15), Xiamen/China, December 10-14, 2017. ((ZE & ®
HEHLE L)

28) T. Suwa, M. Ochiai, Y. Sunami, H. Hashimoto, Two-phase Flow Analysis of Oil Film Distribution
on Roller Surface in Traction Drive, 5th Malaysia-Japan Tribology Symposium (MJTS2017),
Excellent Poster Award Malaysia, August 29, 2017. (JtZFH & L 0).

29) [Fs BBAT 2016 FFEEANA A~ T U TOVRESEENE <RSI ORIR L A5 D T Mk E LT
DERER”, BANAS d<7 U T FRT R Y T L2016, wEESHS 2016 411 A 21 A,

30) MATER, AR, BHFREEKE, “~A 7 m=— LA pH BT X DEEN pH ORE”, I-
Mint(Inter-University Meeting on Micro / Nano Technologies), 2016 4F 12 H 2 H. (3tFEEH L L O)

31) iz WEE, ERfiss, BHRRE, “MEEERMIEEICAWD C AR PZT == v F OBRE) )
B # Rk E”, 1-Mint(Inter-University Meeting on Micro / Nano Technologies), 2016 412 A 2 H. (3L
L)

32) HE-H, WREHER, R, BHFRERE, “vA 7 v/ 7 7 EREZ Ao &y o K&
AL, FORKERR2 2016 SFEEAERRZ, 2016429 H 11 A, (kFF L LO)

33) [AFTEBAT, 2016 SR SA A~ T U T ARSI E, B MRIEEERE ORI L BED F BB e LTo
ERRB" , BANAS I=T U TRy R YT L2016, miEBRRES (@) | 2016 4 11
H 21 H.

34) M. Ogino, K. Asao, H. Oka, R. Matsunaga, Y. Okamura, and, Y. Nagase, McGill University Merit Trainee

Award, “Syntheses of biocompatible polyimide and poly(amide-imide) containing phosphorylcholine moiety
and the coating ability of the nanosheets”, 10th World Biomaterials Congress (WBC2016), Montreal/Canada,
May 18, 2016. (X EFH DIZEE L L O)

35) mBFH K, (EEHY, FEEE, AMNEE, WA, BH RN Z—5E, “BWLEERE) S 7 5 R A
TVv—a—=T 4 7 EFREAEIEM ~OIEH” |, 5 11 B A 3 - MR o — T L5 61 (Al
AbHb pCEREE 2, AREE T AL AATZERT (REiliT) L2016 4E 8 1 H. (R EEZEOBEEEE L L O)

36) LRAEF, W, M, ~A MRAZ—H, BV TRBEEEZATLX M T v—
NORIRY” | FERTF~A 7 1« F TEFE(T pne)d 7 [EIEiTaES, BRI X v o382 (OF
i) L2016 4£8 1 9 H. (RXEEOHEEEE & L)

37) N, MBI, BH R 28, “ERtEEnFnbiRo T 4 A7 R F ORI E 2 =—27 72
AL, IR RS EANITEITE 12 BIHE S, B RFA PRI v X (R
2016 2 10 A 29 H. (X BEFEOELEH L L)

38) WEAEE, /NITELML, (EE A, FEEE, FMATEEIT, Young Investigator Award, “fEREEHEE~DEHE
E BN OMESL & T OIFERHFFE” |, R A AR 12 BIWHE S, RO R %
¥ XA (R ,2016 4510 A 29 H. (R EEZOELZFE L L)

39) EAEM, ELHE, ANES, #HERE, V—FU1t - Y U—RRERMH LB R A
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T LDREGE LR E~A v - T ) VAT AR, WRA v EBRRES (RIRIX), 201649
6-7 H. (ZEEFEOHMEES - HFEHL L)

40) /NHRE, BDRER, BHRRE, “ATADNTHANVKURIZ 2T D 7 4 A /L OREER) M
FRPEIZ B D R9E7,  AABIR 2 2016 FREEARIRRNE, 201649 A 11 A. (GEEH L LTO)

41) W, BRMER, R, BHRERE, “~A7nr 7 CTHRE W &S FRERo X
BAIRL”, AABMT2 2016 FFEEFERKRE, 2016429 H 11 H. (EFFH L L)

42) =ZFF5}, PR, fEL -k, B RsE, (L2, JEEE KRR, s, AAREE PSR A X
—H, “HaloTag 77 / v ¥ —I|Z X 2 AHIBE~ORESIRR & Ziva W HEREMEAT”, 55 35 [B] H ApE
PR, 2016 429 A 13 H. (BEEFH L LO)

43) R, TIIECE, il R, BREEE, H 0o, HEL—R, RS —, EAS AR R —RRE,

“WZRANITHEM % TLR4/MD-2 HlHIK 7 OFKEE”, 55 6 [l CSI L7 = X &2, Z U —aR— /Uil OR
) ,2016 45 11 A 14-16 H. (GEFEHL L)

44y BRI AATEEM, XA NRAX—E, “~A 7 aiRikT A ANITEIT 5 ME N A
IZEPEREDIA” |, RBERFE~A 71« F /EFER(T une) 8 BIFIEHS, BRI v
VXA (PR L20174E2 A 25 . (REHEOELEE L L)

45) ib . HEX  Best Paper Award, H. Hashimoto and Y. Sunami, “Optimization of Winding Conditions for
Preventing Roll Defects Caused by Thermal-Viscoelastic Property”, Proceedings of 2015 JSME-IIP/ASME-

ISPS Joint Conference on Micromechatronics for Information and Precision Equipment, June 16, 2015. *#

46) oL HEK  AAHEMES 2015 AEEEEE - KORE - REEHEERENY  ETSIRIELERNE, “Tribological
Characteristics between Thin Plastic Film and Steel Roller”, 2015 JISME-IIP/ASME-ISPS Joint Conference on
Micromechatronics for Information and Precision Equipment, Mar. 15, 2016.

47) AT B Best Young Investigator Poster Award: Yosuke Okamura, Takuya Komachi, Ami Masuda, Shinji
Takeoka, Yu Nagase, “Fabrication of bio-friendly nanosheeets for biomedical applications”, The 5th Asian
Biomaterials Congress, Taipei/Taiwan, May 9, 2015.

48) W0, 1K  Bronze Award, Yana Shaheera Binti Yunos, Yuta Sunami, Mohd Danial Ibrahim, Micro-fluidics
Flow Technology Improvement in Medical Industry Application, The International Engineering Invention and
Innovation Exhibition 2015, (2015), Apr. 19, 2015.

49) ib . HEK  Outstanding Paper Award, H. Naka, Y. Sunami, H. Hashimoto, “Development of the Artificial
Wing Suitable for Flapping Micro Air Air Vehicle Based on Dragonfly Wing”, The 3rd International Conference
on Design Engineering and Science,Crech Republic, Sep. 2, 2014.

50) AT Bor  SERk 26 £ BEEBIN DB OSCRB S RERE EFREEE ESMYEEER D
AL & M B~ OIS BT 201581 SCEFFEE 2014 454 J1.

51 JIHEEN, P, RESE, AR, BBRfgE, N A2 —H, & 5[ Tune BIERT~A 7 1.
T B, PRERE. (EH OIS - LEEH L LT

52) \+HEE, BEafngE, MRS O-5< 0 IR, 2015 R RA X —H. w5 RpEXESIN
v — (XBEHEOWIIIRE - IEEH L L0

53) \+HfE, FERFIZE, HMERY BREE - TR X RS OR | BIEiEES AR —H (ZEE
OHFFEFRE - FH L LO)

54) K5t BRI, AARM PSR FAESNA N - LB T =gy« 7U— R (ZEE O
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Jifeig - EH L LTO)
55) Hideaki KIMOTO and Kazuyoshi TSUCHIYA, ICFMA International conference on Functional Materials and
Applications 2015, Ritsumeikan University, Best Paper Award (5 B/ ¥ OF7EHFE - IEH L L O)

56) Yosuke Okamura, Takuya Komachi, Ami Masuda, Shinji Takeoka, Yu Nagase. Best Young Investigator Poster

Award, “Fabrication of bio-friendly nanosheeets for biomedical applications”, The 5th Asian Biomaterials
Congress, Taipei/Taiwan, May 9, 2015.

57) /NAT B, (EE B, fE B, Rl 0, WA B BH RS —E, IR/ — b OFEEED
Tesr & TN BN E B ~DERGH. 5 59 EIMAE#XERGE S, RO TERTT I NI A% v o
A (BT, 2015 4R 7 7 24 A, (REHEOHIZERE - RIEEH L L0

58) mlF HA, EE HU, fE B, AN K, WA B N FARAZ—H, Bk v— DX
T—a—T 4 7 AR M~ OIS, RERT~ A 71 - J /TEFES (Thne) 2 5 A%
e, AR AOPER S v o2 (DYBRJET), 2015 - 8 H 25 H. (REEOEMEEZEH L L T)

59) /N LML, (EFE HEA, fEiE B, K B2, RO, WA B SRR —RRE, EIRES
TF-HAERE O TR & g Ik AT ~DIGH. 55 5 [\ CSI L7 = A% 2015, X U —k—/LisiE (ILF )1
[X),2015 4F 10 H 14 H. (ZEHEOWERE - BEEFH L L0

60) EEE KM, R A, A BT, EHRALY —REKRE, BN FA2 LRI ETHLT 1+ A7 WKL
T OB E 2 WL EAER ORI 25 5 8] CSI{LF 7 = A% 2015, % U —Ah—/Uiilk (T7)1X),
20154210 A 15 A. (REHOHIEHE - BEEA & L O

61) @ FHA, EdE FU, fdE &, AN EE, WA B A T A FEEEE, B LEER) 5225
AT V=2 —=T 4 TIEOWESL & FBUEA VM ~DEMERR. % 37 BIBAANA F~T U7 V5s

2, BT A (R, 2015 4E 11 A 10 H. (EFOFLEFE L L)

62) HA 3, B 2, A B N PRAZ—H, ZE S — N ORRYEORR,. HiERE~ A 7

| EFES (Tlne) 55 6 BISAHTGEES, HOUBRSEIEK S v /X (i T), 2016 4 2 H 20 H.
(ZEEONERE - BIEEEL L0

63) NA NF LR LT - 3 VE  EHRHA, AR, b ERERIL A O BRI
ADHE | AR 55 E5E B AR R R IE2.2016 43 1 10 1

64) H A T2 2015 FEETE R - F06E - REE MR B AEEERE, “Tribological Characteristics
between Thin Plastic Film and Steel Roller ” , 2015 JSME-IIP/ASME-ISPS Joint Conference on

Micromechatronics for Information and Precision Equipment, 2016 -3 H 15 H.

65) A hARAZ—E, B, T, BEMER, HERAT, BAE, ©hROWERITRT 2 2)E
D OFENORUE”, TERF~A 71 « T/ EFER[T une] % 6 BIFINGHEE, BT (FR R
KT, 2015422 H 20 H, (&L LO).

66) Best Paper Award, Hiromu Hashimoto and Yuta Sunami, “Optimization of Winding Conditions for Preventing
Roll Defects Caused by Thermal-Viscoelastic Property”, Proceedings of 2015 JSME-IIP/ASME-ISPS Joint
Conference on Micromechatronics for Information and Precision Equipment, Kobe/Japan, 2015 4-6 H 16 H,

(FEHLLO).

67) Bronze Award, Yana Shaheera Binti Yunos, Yuta Sunami, Mohd Danial Ibrahim, Micro-fluidics Flow

Technology Improvement in Medical Industry Application, The International Engineering Invention and

Innovation Exhibition 2015, (2015), 20154F 4 H 19 H, (GtFEHL LO).
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68) Yosuke Okamura, Shinji Takeoka, Yu Nagase. Young Scientist Awards SILVER AWARD. “Development of

Size-controlled Biodegradable Polymer Nanosheets and Their Biomedical Applications” , International Union
of Materials Research Societies -International Conference in Asia 2014 (IUMRS-ICA2014), Fukuoka
University/Fukuoka, Aug. 2015.

69) M =%, Kl #, WA B, MRS-J 521 E, Preparation and Characterization of Fluorine-containing
Polymer Ultra-thin Films with Water Repellency, # 24 [7] H A MRS #-k K2, AP GEaSE (B]
i), 2014 4E 12 . (ZEEZEOMZEREE L LO)

70) /NHOBERS, Y AT, /0 B WA BB, KR #. MRS-J BEIE, Separation property of PDMS
graft copolyimide membranes with nanosheet coating. 2 24 [8] H &K MRS FER K2, R B &R iR
(M), 2014 4F 12 . (ZEFO®KEHF L L)

T1) RF A8y 2 U TiEE WA A o b OREIROAIR, FHEF L BB g, HARERY:
2 BIHCH 26 54 [P B AR ZR R R4, Page.1602, 2015453 A 20 A FRIRENZ KRS (2H
DHFFEFRE L LT)

72) Yohei Nakayama, Rio Kita, POSTER PRIZE, IMT11 Meeting, Bayonne 02-06 June 2014, France. (5 E# M
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