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Changes in the morphology of poly (L-lactide-ran-&-valerolactone) following supercritical
carbon dioxide processing
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%] Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
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Biodegradable polymers can be employed as controlled-release materials when processed with
supercritical carbon dioxide (scC0;), and L-lactide (L-LA) random copolymers are useful in such
applications. In the present work, poly(L-lactide—ram Jd-valerolactone) [poly(L-LA—ran-VL)]
copolymers, which do not melt during scCO, processing above 80°C, were synthesized. The thermal
properties, crystallinity and polymer chain structures of these materials were evaluated before
and after processing at temperatures from 60 to 120°C and 14 MPa. An efficient one—pot process
(termed azeotropic—combined one—pot polymerization or ACOP) produced poly(L-LA-ramVL) or
poly (L-LA) in good yields and high molecular weights, and poly (L-LA) with an # of 8.20X10* was
obtained without the use of an inert gas. Poly(L-LA-ramVL) composed a 73/27 ratio of L-LA and
VL had a relatively high molecular weight despite its lower L-LA content, and its 7, and A/,
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were decreased only slightly compared to that of poly(L-LA). Both AA, and crystallinity were
found to increase with increases in the scCO; processing temperature, especially at 120°C.
Although the degree of crystallinity increased with increasing L-LA content, the AA, of the
83/17 specimen (which had the lowest M) was higher than that of the 91/9 sample. Before
processing, the 73/27 copolymer had the highest haze value while the 91/9 specimen had the
lowest, and there was a linear relationship between the haze and crystallinity of each copolymer
after processing at all temperatures. The infrared spectrum of the 73/27 copolymer prior to
scCO; processing exhibited a maximum absorbance at 1756 cm, and this peak was shifted to higher
wavenumber with increases in the processing temperature. Thus, infrared spectroscopy could be

used to assess increases in crystallinity following scCO; processing.
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This work studied the incorporation of essential bark oil from 7Thujopsis dolabrata var. hondae,
which is known to repel various insects, in poly(L-lactide—ram J-valerolactone) [poly (L-LA-
ramVL)] using supercritical carbon dioxide (scCO;). The poly(L-LA-ramVL) was synthesized by
first purifying the monomers by azeotropic distillation with benzene, followed by polymerization
with Sn(oct); using the same equipment, representing an efficient one—pot process. The
copolymerization of L-LA with VL using this technique at a feed ratio of 90/10 mol/mol gave
poly (L-LA-—zamVL) (91/9) with a molecular weight of 6.48X10* g/mol and a high yield of 74.9%.
Products with molecular weights over 5.0X 10" g/mol were obtained at L-LA feed proportions of
70 to 90%. Impregnation trials were conducted between 40 and 120°C at 14 MPa for 3 h. The oil
content of a 73/27 specimen was found to increase significantly during processing at 100 or 120
°C. During enzymatic degradation with proteinase K, the 91/9 specimen showed the fastest
degradation rate. Although the 71/29 sample was slowly hydrolyzed in a phosphate buffer at pH
7.0, the release of oil vapor from this material was slightly higher than that from the 91/9
specimen, and the vapor release rate continuously increased throughout the hydrolysis process.
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Synthesis, properties and biodegradation of periodic copolyesters composed of hydroxy acids,
ethylene glycol, and terephthalic acid
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Technology (AIST)
Polymer Degradation and Stability, Vol.174, ppl-9, (2020), 109095

Aromatic polyesters such as poly(ethylene terephthalate) (PET), poly(trimethylene
terephthalate) (PTT) and poly(butylene terephthalate) (PBT) are widely used all over the world
due to their excellent physical properties. However, their degradation in the environment is
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very slow and the environmental load of their wastes is a potential problem. On the other hand
poly (L-lactic acid) (PLLA) and poly(glycolic acid) (PGA) have attracted attention for their
biodegradability. We expected that periodic copolyesters composed of hydroxy acids, ethylene
glycol, and terephthalic acid can be biodegradable polymer with relatively high melting points.
In this study, a series of novel periodic copolyesters was synthesized and their physical
properties and biodegradabilities were investigated. The 2:1 condensation products (LEL and
GEG) of L-lactic acid (LA) or glycolic acid (GA) and ethylene glycol were synthesized from the
reaction of potassium salt of LA or GA with 1, 2-dibromoethane. Then, the polycondensation of
LEL or GEG with chloride derivatives of dicarboxylic acids (terephthalic acid, 2,5-
furandicarboxylic acid, 2,6-naphthalenedicarboxylic acid, and adipic acid) were performed to
produce a series of periodic copolyesters such as poly((ethylene diglycolate) terephthalate)
(poly (GEGT)) and poly((ethylene di(L-lactate)) terephthalate) (poly(LELT)). The most of the
copolyesters with LA units such as poly(LELT) were amorphous. In contrast, the copolyesters
with GA units exhibited relatively high melting temperature (e.g. 7, = 209°C for poly (GEGT)).
The preliminary degradation tests of poly(GEGT) and poly(LELT) were performed. The obtained
poly (GEGT) showed biodegradability in seawater at 27°C.
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%] Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College, *2 Advanced Engineering Course, Applied Chemistry and Biotechnology Program,
National Institute of Technology (KOSEN), Niihama College
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Liquid-Liquid Interface Can Promote Micro-Scale Thermal Marangoni Convection in Liquid
Binary Mixtures

AIBARA Issei*1, KATOH Tatsuki*1, MINAMOTO Chihiro%*2, UWADA Takayuki*3, HASHIMOTO Shuichis*1

*1 Department of Optical Science, University of Tokushima, *2 Department of Applied Chemistry and
Biotechnology, National Institute of Technology (KOSEN), Niihama College, *3 Department of Chemistry,
Josai University

J. Phys. Chem. C 124, 4, pp2427-2438, (2020)

Liquid-1liquid phase separation, a physical transition in which a homogeneous solution
spontaneously demixes into two coexisting liquid phases, has been a key topic in the
thermodynamics of two—component systems and may find applications in separation, drug delivery,
and protein crystallization. Here we applied a microscale temperature gradient using optothermal
heating of a gold nanoparticle to overcome the experimental difficulties inherent in homogeneous
heating: We aimed at highlighting precise structural development by avoiding randomly
nucleating/growing microdomains. In response to laser illumination, a single gold nanoparticle
immersed in a binary mixture of aqueous 2, 6-dimethylpyridine (lutidine) and N-
isopropylpropionamide (NiPPA) was clearly sensitive to the phase transition of the surrounding
liquid as demonstrated by light—scattering signals: spectral red-shifts and bright—-spot images
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The local phase separation encapsulating the gold nanoparticle resulted in immediate formation
and growth of an organic—rich droplet which was confirmed by Raman spectroscopy. Remarkably,
the droplet was stable under a nonequilibrium steady-state heating condition because of strong
thermal confinement. Microdroplet growth was ascribed to thermocapillary flow induced by a newly
formed liquid-liquid interface around the hot gold nanoparticle. On the basis of a tracer
experiment and numerical simulation, it is deduced that the transport of solute to the high-
temperature area is driven by this thermocapillary flow. This study enhances our understanding

of phase separation in binary mixtures induced by microscale temperature confinement
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Lysozyme from hen egg white ameliorates |ipopolysaccharide—induced systemic inflammation
in mice.

Tagashira A*1, Nishi K#*1, %2, Sugahara T*1, %2, *3

*] The United Graduate School of Agricultural Sciences, Ehime University,*2 Graduate School of
Agriculture, Ehime University, *3 Food and Health Sciences Research Center

Cytotechnology, Vol.71 No.2, 497-506, (2019.4)

Lysozyme is an anti-bacterial protein that is widely distributed in nature. Our previous
studies revealed that lysozyme shows anti—inflammatory effect on hyperinflammatory macrophages
in vitro. The effect of lysozyme on lipopolysaccharide—induced inflammation model mice was
examined in this study. Oral administration of lysozyme at 2250 mg/kg body weight/day (high-
dose group) significantly suppressed interleukin (IL)—6 and tumor necrosis factor—a levels in
the serum. IL-6 level in the spleen was significantly suppressed by lysozyme at 450 mg/kg body
weight/day (middle—dose group) and high—dose group due to the suppression of gene expression
level. The gene expression levels of IL-18 and IL-12 were also decreased by lysozyme in the
high—dose group. In addition, lysozyme significantly suppressed IL-6 level in the liver in the
high—dose group. Our findings suggest that lysozyme mitigates inflammatory condition in vivo by
suppressing inflammatory cytokine levels in serum and organs from LPS—induced inflammation model
mice.
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In this study, negatively charged ionic polymerization gels were used in order to remove
cationic surfactant ions from the protein—surfactant complexes. CD spectrums of ovalbumin and
ovalbumin—-surfactant complexes were measured. CD spectrum of ovalbumin—surfactant complex in
the presence of the ionic copolymer gels was a good coincidence to it of native ovalbumin at pH
3.
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A new type enzymatic biofuel cell utilizing photo—assisted Flavin mediate oxidation of NADH
and H, evolution by electroreduction of H*
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By using this photogalvanic cell, we wish to show the new type enzymatic photo—biofuel cell
evolving H; gas as a by—product at the cathode while the discharging. The cell reactions of
photogalvanic cell are the photo—excited Flavin-mediated oxidation of NADH to NAD® at the anode
and electroreduction of H" ions to produce Hs gas at the cathode. When both biofuel ethanol and
NADH-dependent alcohol dehydrogenase are added to the anode compartment of this photogalvanic
cell, NADH is reproduced from the produced NAD' by both the biofuel and the enzyme.
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Fostering social basic skills of students by creating delivery class related with SDGs
NISHIT Yasuhiro%, KUWATA Shigeki*

* Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College
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Outside school activities are effective for students to learn social skills. Also the

experience of teaching is the best way to learn something deeply and use the knowledge and
skills obtained before effectively. In delivery class (DeMaE class), students become teachers
and do experiments regarding with science and technology to let elementary or junior high school
students interested in science. Furthermore, students become facilitators and do workshop
regarding with SDGs to let them learn about sustainable development. Before doing the class
they also revise the content of the class to make DeMaE class better. Throughout all this
DeMaE activity, they can improve not only skills of communication and presentation, but also
the ability to manage to deal with the sudden happenings at the cite and obtain the knowledge
of SDGs. In addition, they make team including 4 to 5 people to do DeMaE class, which creates
teamwork during activity. For local schools, there are a lot of merits as well. “Student
teachers” can help school teachers to make spare time by doing the class as a substitute.
Student teachers are familiar with elementary or junior high school students because of near
age to enhance understanding of the content of the class.
In 2017 and 2018 DeMaE classes were held total 57 times and students participated about 300
persons. Fifteen new DeMaE themes were made and all of them were regarding with SGDs. From
the results of self evaluation in DeMaE activity by students, it was clear that DeMaE class is
the efficient method to foster social skills
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Fabrication of capsule from which drugs release in a pulsatile manner
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Pulsatile release is the function of drugs. After one dose, the drug periodically releases
agents several times at preprogrammed intervals by itself. This pulsatile drug consists of two
types of membranes. The drug should be laminated by these two membranes alternately on a tablet
surface in as many layers as needed.

The barrier membrane is made from polyvinyl alcohol (PVA) as its base and contains enzyme. The
enzyme immobilized in barrier membranes converts glucose to acid. The other membrane, the
depot, is an acid-sensitive polymer membrane and contains agents. It has a property to swell
and delaminate the barrier and itself off from the drug in releasing agents. The acid is a
trigger of the above reactions. After delaminating, glucose in water can reach the next
barrier. And the process from converting glucose to delaminating is repeated.

Potentially, the agents can be changed in each depot membrane and the intervals can be controlled
by changing the rate of acid production.

The first prototype was created so that the depot and barrier are disk shaped and the barrier
is on the depot and is covered around them by wax except for its top surface. It has been shown
that the depot can push off the barrier and one pulse was successfully observed in a
spectrophotometer. To assemble the capsule shape of drugs, the second model was made up on the
surface of a test tube lower part. It showed a looser pulse than the first model. Therefore,
the next model which can show a sharp pulse is being investigated

The short—term goal is to achieve more repetitions than three times of the process. Furthermore
my study focuses on fabricating a realistic tablet made of the two membranes above to demonstrate

their functions under more realistic conditions
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Development of ESD student-centered delivery class
NISHIIT Yasuhiro%, KUWATA Shigeki*
* Department of Applied Chemistry and Biotechnology, National Institute of Technology (KOSEN),
Niihama College
International Symposium on Advanced in Technology Education (ISATE) 2019 in Yamaguchi, (2019.9)
It is effective for students to learn social skills outside school. Also the experience of
teaching is the best way to learn something and use the acquirements effectively. In this
class (DeMaE class), students become teachers and do experiments regarding with science to let
elementary or junior high school students interested in science. Furthermore, students become
facilitators and do workshop regarding with SDGs to let them learn about sustainable development.
Before doing the class, they also revise the content of the class to make DeMaE class better.
Throughout all this DeMaE activity, they can improve not only skills of communication and
presentation, but also the ability to manage to deal with the sudden happenings at the cite and
obtain the knowledge of SDGs. In addition, they make team including 4 to 5 people to do DeMaE
class, which creates teamwork during activity. For local schools, there are a lot of merits
as well. “Student teachers” can help school teachers to make spare time by doing the class as
a substitute. Student teachers are familiar with elementary or junior high school students

because of near age to enhance understanding of the content of the class
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All elementary and junior high schools in Niihama city are UNESCO schools. They are
enthusiastically doing SDGs activities, like environmental education, clothes and PET bottle
recycling, the Olympic medal making project from waste, disaster prevention, volunteer in
nursing home, human rights lecture and so on. Our students can develop new ESD delivery classes
by collaborating with these activities in local schools. Thus DeMaE class is strongly related
with local education and can also contribute to local education.

In 2017 and 2018 DeMaE classes were held total 57 times and students participated about 300
persons. Fifteen new DeMaE themes were made and all of them were regarding with SGDs. From
the results of self evaluation in DeMaE activity by students, it was clear that DeMaE class is

the efficient method to foster social skills
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* 1% R TERFHMPRBER LR 2 EEHM AR B ER GEfx v v 3 R) | xR TEEHEHF
BIREL 8T #4LTUN TR E M PR E 2 — A | «6FiEIk TEmEH M PR AR LR
BROTEE 2FEEE T 4 —7 A, (2019.8)

B COLMT =T FEROFHIHRE & LT, FRRB0-3 IR EAB0-3 I ICEIR S 172 JST [+
P EOBERERSEIN TR 7 0 7T I OEREEIC OV THRE LTz,

BX F&

Huigif 3k & DEEIC & 5 T T v MEEEBAFRIERIE

SRR, I Es2, BAT=3, B, K73

TR L 5 M A B AR Lo, 2 m e T3 M AR B AU L AR, 3 L m 5N
MRS LR

AARRSES H2bRFEAHEE, (2019.8)

(HEZE 13RI

BX T
BNV BET SR FOLFEEHFEED L
AT

T TR R M A A LR
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ST+ MMgES FFEINENORD Y 7 h~F—OKmMEAF I 7 A], (2020.1)
RFEM7REESEME S T THARY N VY 7a 77 U AT 2 R) (PNiPA) SRR Y (N, N-P=F /LT
27 UV7 2 R) (PDEA) I, A& C FIREG FURIRIREE (LCST) BLOFE Bt A 51 E i = L, $5BIREE DL Tk
FIAKDMIAKT D Z & BRI BN TN D, KFKIEED 73R & KEBEEOMAERZ N L TS
L, B X—C Lo T T W TWAR, DX IR A7 R IFX T~ (GHe) -7 T ~Iv
> (THz) FEIR D [RIERFERIC/ FRIIRENC K S 41D, 2D DH A F I 7 A L KFIER LU= R L —
ZERT 5 2 X, KRN EREREDBIRME A BN T 5 9 X TEECTH D, A%EK T, 7 6Hz—H 7 TH
TEIROEHEF/ER AL MU LV | PNiPAB L UPAEAD KFRRRE O IR EE A7 2 2 L 7=,

B T=
T7AINTIUZKBAF LT IL—D0fEHR
FRRIFUEF T 1, FRLEERL, FEI2, FEAT k1
* TR T3 S P AR WG LSRR, * 2 R I MOK PERF TR AT
H2BEIEH AR 7 AL (2020. 1)
CHEZL XA )

BX T=
O RoRMFEAE YD
RIEEA*L, JEHBE T *1, [BERE1, AT, & MER2
sl B T 3mSR A S LR, 2 AR K T3 S s P e A W S L )
E5AEE L AR Y T AL (2020, 1)

FLT=BlE, ZEMOFZET DNA BLBIND X X7 EWMEOFTED L 9 IZFRR STV MITHONW T
AT, DNADELE FHE)S RNAIZERE S 4L mRNA RBMA L 700 | A7 T4 L0 7 Sz, mRNA MEBTL
Lo ZONERE L LIZT X BRNBENPNY LRI EITARR SN D, B BT mRNA (XY R Y — AT B
DAFE . mRNA @O 35D (2 RY) T 2 VBAEIN TN @D, a RoRnEDT 2 /gl %t
JETHONE, ==L NR_—=TBIZLoTHALMNZEN, a2 RURIZEEDHLN TS, EMORETa
RUFRET I JBOMNGEFE L&, HAWT 2 VBOSKRE TR L TWD 2 LICEX 2R AT,
FRADEAERENDT I VBRI LTS I RUOBIZRY 08 5 Z LIZZ0M 0, a1 (L)
1. 6 fHO RUDBKHELTWADIZ, R T RT77r W), AFAH=r W) 1. 1 ffHo= AL
KIS LTHRUY (Table 1), #ELFRCNEOIRY | MERROIER (PN S IFT ST F A 1= —2 A
TR E72D) & DNA BlAIIN T VA L THDH E VI IS TANDYLENRH D, 9 ThiuL, #o/37
B3 — R SV R -5 ODNABLA NN L, FRCELINZITTERIT T o 7 DA TWIET T, Z o
7EOT I BOERKLIT T RORICGHBT 27 VBEa— 25 a RUBOIZHEITH 525
N5, Woese D3 KA A DAEMFEZ T, LB COREREE OB EOVIRH TX 203 7
Wb, AT, XEESERRERIAT DT — X Bl o TR OIE R OBIE LT-BRIC, <D
FEDZ < OFEFED X L R B OREENRE SN TWD Z L EHY) , —UEETHHT 2 /il 56 UG
SNTWDLZ &M T, ZOX LRI EO—RAEEDT — 2 &, 2 ROBE LT I BEOHEIE
EZ G TE DO TRV E OEFERBERT-, TXTOEYOT X TOH ST ERH LN EITN
LD TR BNV D T — Z I HEANIH L2 uE 2 5720, FL7zBid,  Woese kst 271
L. & RAA o OREEMDZ 37 ORI Z R Lic, D RAA L TiX, a—27V FTiedb &
<O TV AHEEE OLactobacillus JEDO X 378 HHE (Archaebacteria) & B4 Homo
sapiens DX L /NT'BEOT I ) BRI ERT, Fi-, BEWMTHD AN A (Virus) X, ZDO3IRAA
VUHIOHLIBIRICH D EE X DL, VA NVADZ LRI EIZONTHRFE LT,
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% RA
IO S DEEEFF o0 REEDZER & FAs £
i1, TR, PRS2 EERAx]
*1 BRI LR EE PRSI LS, #2 RE R R A BB iRt
B EAEY TR, (2019.9)
(WS 3 AT48)

% RA
RAILT 7 ZIVEE D R E Y~ DBEREE A 4 > DEE
WILAIA*1, E2RAK2, a2, FHRHE*2
*1 BRI TS EHEM RIS LFEER, 2 FiEk T3S SR eI b EF
71 R EAAEM TSRS, (2019.9)
CWEEL T RiTHE)

% RA
WEMZLDRIVKRAMEETET I VLB BRADERA AV DFE
TERA R IR, B A2, HlTiE+2, Fiffh2
*1 BRI LEREEI PRSI E RS, 2 Bk T m S H My e s A7
525 [AlEEL S VAR A in Kurume, (2020, 1)

(L TRiTHE)

% RA
WEMDEREE~NDHFLIETRDZE
ESMEA, ERAR2, L2, R
*1 TR L3 S M PG AL, *2 FiEi LM S s PR A LR
o525 [AlEEL S LR A in Kurume, (2020 1)

L TRITHE)

E% RA
Klebsiella sp. YG160 #kIc & BT )EO—)LHhDS 1, 3-TANRCAH—)ILDOEE
RKEFFh*1, B RA2, F)ITaE«2, {2
*1 TR T3 S A S LR, *2 B T m SR P A s A bR
AAEIS L2 2020 AR RS, (2020. 3)

O 2AT4E)

HEE HE
)V F—LOMRIEMRICEET 5K
FH SR AM Ak
T E R L m M A A ISR R
55 1 [RIBIRERY: « Fimie TEEEHML - FERFARE I —. (2019.12)

U F— NI E B S TN TV APEMEZ XV Th D, T E TICH L OIFZEIZBWT, JF
HERY VT — A3 VS ERETEM b L, FUAPEAZIEET D Z e LN 7oz, —H T, VY F—
AMIPRIENRZ R T Z ERE SN TWDD, ZOFEIR A D= A LT LN SN TR, 22T
A TIE~ 7 17 7 — VB IOPS FHEEHHRIEETT L~ T AT 5 U Y F— LOFIRIENR & %
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DOIEFISF O 2 HRY & LTt 21T o7,

Bl RmE
RILITT7ZIVEED R E M~ D EIRBRA A DEE
WLBAIA*1, ERAX2, T sZ2, FIffi«2
*1 BRI LR EFEI RIS E RS, 2 FifEik T m S m M e s 78
71 B AR TSRS, (2019.9)
(L TRITHE)

Bl wmE
NWFAUVET RS TRV T 4 ) VEFEEREEA LR I —DIMHE(3)
A)NEA*L, AP ARER2, BEdabel, RS, s, ) ToE*1
*1 PR LA S P AR IS LR, 2 B T2 m S P A A it B b B
A A b E I E SRS (2019) . (2019. 11)
(L XATT4E)

Bl R"E
AFAUET RS TRV T 1) VEEREEA LR T—D MM (4)
M AR, )l EA*2, LRk, BRREE2, R, FlmE2
] PRI T3 B ARG R, *2 B T2 S s P e A S A L
H A LR E D ESGRE (2019) . (2019. 11)
(WL A48

Bl mE
BREEEYHIBREOFEES LU TN O FAVV-REBEROKRET
AR, A FoR kL, FUBRER 1, Fokilbee, wEEER2, J)lmEx1
*] BRI TESEEMERAEYICRLTRL, 2 () K&
H AR A HR U E S5 56 [RlRfEes. (2020. 1)

(L TRiTHE)

fll =mE
WEMNZ K DRIVIRACEEBET = ALEYRBE~NDERA A L DEE
REANIFRx1, B RAx2, H)IITiE*2, B2
*1 R TR E P PRAYIC LR, 2 Fifaik T s S SIS AL 77
925 AIEEE AR Y T A in Kurume, (2020. 1)
G ARGz

Bl RmE
MEZEEE L DORYRTF FEEROSKRAmIZE T HEE)
=AFFIIERL, [, @2, tEdEE2, HIaEk2
*1 HE L TSR R A C RS, *2 F i T M S M A S LR
25 MIEE AR A in Kurume, (2020. 1)
Langmuir- Blodgett(LB) 15 & V3UKTRNSTERL U 7o M55 1 O H o5 PR & [EHA AR I A8 L O i
EERT 2L THY | 1T LYV CREESEZ ST 5 2 LIk v @ttt E b oM A5 Z &
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WARE T D, ZD & &, KUKFUE T S5 B FIEOMEGTR L ORENED, SRS L OBEIRD
HEIZRE HAFL TV D, AWFETIE, WIEZR a—~Y v 7 ZHEEZ FHICHHORY 702 A—F (PG)
oy ORIK S RO R 2 Rl L7,

Bl "E
EEABRBLIUVOX/ aBEICRAWELF TT14H )l/ pH & 9 —DEF
HITEZ+1, HFP AR 2, SR« FRkoLiE+3, =ilERk*3
*1 BT R LM PRSI LR, *2 %EE/EI%*”EP%%&M@WW LR, %3 (BK) K
H AR A2 2020 EE K2, (2020. 3)
G ARGz

Bl mE
Klebsiella sp. YG160 3R L B0 ) A—ILHh B 1,3-TanNoSH—)LDERE
REPFMhx] . B RAR2, TS0, g2
*1 T EE T3 mS B P AR IS R, *2 B T2 S P 2 B s R 2R
H AR5 2020 4EE R4S, (2020. 3)
QT aEGE)
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