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Modification of Phosphatidylcholine Liposomes with Poly(ethylene oxide)- Substituted Lipid
N. Morone”, M. Yamauchi®, Y. Okumura®, J. Sunamoto"”

UInstitute for Chemical Research, Kyoto University, ““Niihama National College of Technology
J. Bioact. Comat. Polym.,, 167-193 (2001)

Modification of egg phosphatidylcholine (eggPC) and dimyristoylphosphatidylcholine liposomes
with poly(ethylene oxide)-substituted lipids [PEO-lipid(m,n); m and n mean, respectively, the
chain length of alkyl group and the number of PEO segments]. Morphologies of these supermolecules
were investigated by means of laser dynamic light scattering and transmission electron microscopy.
Reconstitution of the PEO-lipid to eggPC liposome was possible below 40-50 mol of total lipids
for PEO-lipid(12, 5), and 30-40 mold for PEO-lipid(12, 13) and PEO-lipid(12, 31). Effective
encapsulation of FITC-dextran (1.96 kDa) into the liposome was obtained using the eggPC liposome
modified with PEO-lipid. This PEO-modified liposome showed sufficient barrier function to
water-soluble polymers such and dextran. Through various studied, it was found that PEO-lipid (12,
13) is relatively compatible for modifying conventional eggPC liposome.

Mobility of Poly(ethylene oxide) Segments on Surface of Lecithin Liposomes
N. Morone”, Y. Okumura”, J. Sunamoto""

UInstitute for Chemical Research, Kyoto University, ““Niihama National College of Technology
J. Bioact. Comat. Polym.,, 194-205 (2001)

To better understand the dynamics of PEO-lipid-modified phosphatidylcholine liposomes
(*fusogenic liposomes™), the mobility of the PEO segment on the liposomal surface and the fluidity
of the bilayer were investigated by measuring the spin-lattice relaxation time (7 ,) by ¥C-NVMR
spectroscopy and by fluorescence depolarization. *C-NMR studies revealed that the PEO-lipids
in this work exhibit similar behavior on liposomal surfaces irrespective of the PEO chain length.
Furthermore, with regard to the relationship between morphology and dynamics of the PEO-lipid and
phosphatidylcholine mixture, it was found that the mobility of PEO segments are altered by the
morphology; Uliposome [ aqueous micelle O monomeric dispersion in organic solution.
Fluorescence depolarization studies revealed that liposomal membranes were tighter with the
addition of PEO-lipid(12. a3l) than with the addition of PEO-lipid(12, al3). In contrast, the
reconstitution of PEO-lipid(12, a5) into liposomes increased membrane fluidity.

Mid-Membrane Photolabeling of the Transmembrane Domain of Gylcophorin A in Phospolipid
Vesicles

Y.Ogawa”, W_Hahn", P.Garnier”, N.Higashi”, D.Massotte”"”, M.-H.Metz-Boutigue®, B.Rousseau"”“",
J.Sunamoto®PPP , G.Ourisson”, Y.Nakatani®

UCentre de Neurochimie, Universit®e Louis Pasteur, "“Ecole Sup®erieure de Biotechnologie de Strasbourg, ©"
YCommissariat®a 1"Energie Aromique ““"“Niihama National College of Technology

Angew. Chem. Int. Ed. 40,944-946 (2001)

The center of the transmembrame domain of a protein has been selectively functionalized. Although



photoaffinity-labeling methods have been successfully employed to determine receptor-ligand binding
sites, there has been no success so far in the siteselective photolabeling of proteins within
phospholipid bilayers. Despite the limitation cited above for the use of our probe, this method
could be useful for the study of transmembrane domains of other proteins.

DEVELOPMENT OF AN ECO - FRIENDLY SENSOR ELEMENT - ( OPTICAL HClI DETECTION  USING
COMPOSITE FILMS OF TETRAPHENYLPORPHYRIN - BIODEGRADABLE POLYMER )

Katsuhiko NAKAGAWA®!, Emi HOTANIZ?!, Chikara TSUTSUMI®®, Nobuki HAYASE"!, Michiaki MABUCHI"!, Heru
Supriyatno”?, and Yoshihiko SADAOKA"Z.

Ulapplied Chemistry and Biotechnology, Niihama National College of Technology, “%Department of Materials Science
and Engineering, Faculty of Engineering, Ehime University

Chemical Sensors, Vol. 17, Supplement B, pp 484-486 (2001).

Composite films of 5,10,15,20-tetraphenylporphyrin(TPPH,) embedded in various biodegradable
polymer matrices(BPM) were prepared and their optical response to HCI gas were examined in comparison
with nonbiodegradable polymer matrices(NBPM). The absorbance of the Soret and Q-bands for BPM
composite films are reversibly, more sensitive to low ppm levels of HCI gas than for NBPM composite
films. High sensitivity to low ppm levels of HCI gas was achieved by using a TPPH,-poly(butylene
succinate adipate)composite film.

Optochemical Sensor for HCl Gas Based on tetraalkoxyphenylporphyrin Dispersed in an
Acrylate Polymer Matrix

Heru SUPRIYATNO?”, Katsuhiko NAKAGAWA'™, Yoshihiko SADAOKAZ

10 ppplied Chemistry and Biotechnology, Niihama National College of Technology, 2 Department of Materials Science
and Engineering, Faculty of Engineering, Ehime University

Sensors and Materials, Vol. 13, pp 359-371 (2001).

Tetraalkoxyphenylporphyrin-polymer composite films were prepared and examined for the detection
of HCI gas. The sensing process is characterized by the following steps; the sorption of HCI to
the polymer metrix (HCl, O HClg,,), and the disprotonation of the porphyrin (TPPH, O 2HClg,, &
TPPH, 220 2CI"). Based on the Imax of the Q band of the dicationic form of the porphyrin in acrylate
polymers, the equilibrium constants of the diprotonation for all tetraalkoxyphenylporphyrins uses
are expected to be almost the same, i.e., the effect of the alkyl chani of the substituent is not
observed, and those values are matrix and is of the order of butyl methacrylate 0O hexyl methacrylate
O hexyl acrylate. A faster response to an increase in HCl was observed for the composite made
from a polymer with a lower glass transition temperature, but the sensitivity decreased.

Optochemical HCI gas detection using mono-substituted tetraphenylporphin-polymer composite
films
Heru SUPRIYATNO?”, Katsuhiko NAKAGAWA'™, Yoshihiko SADAOKAZ
10ppplied Chemistry and Biotechnology, Niihama National College of Technology, *”Department of Materials Science
and Engineering, Faculty of Engineering, Ehime University
Sensors and Actuators B, Vol. 76, pp 36-41 (2001).

Hydroxy-[J alkoxy-substituted tetraphenylporphin were synthesized and their Soret- and
Q-bands’ changes with HCI gas in ppm levels were examined. Both the bands were influenced by HCI
gas concentration and their changes in sub-ppm levels of HCI were decreased with an increase in



the alkoxy chain length. The changes of the absorbance of the Soret- and Q(0, 0)-bands were enhanced
by replacing ethylcellulose with polyhexyl methacrylate as a matrix while the recovery times
prolonged. The introductions of electron donating substituents to p-phenyl positions of the porphin
ring result in the basicity of pyrrole nitrogens.

LaFeO, perovskite-type oxides prepared by oxide-mixing, coprecipitation and complex
synthesis methods

Susumu NAKAYAMA

Department of Applied Chemistry and Biotechnology Niihama National College of Technology

Journal of Materials Science, Vol.36 (2001), p.5643-5648.

The perovskite oxide, LaFe0,, was synthesized by three different preparation methods i.e., the
calcination of a mixture of La,0, and Fe,0, (La-Fe-0), a co-precipitated precursor (La-Fe-0H), La(OH),
and Fe(OH);, and a heteronuclear complex (La-Fe-CN), La[Fe(CN)¢]05H,0. The obtained powders were
characterized by thermogravimetric analysis, powder X-ray diffraction, electron microprobe
analysis, specific surface area measurment and scanning electron microscopy. The formation of
LaFeO; is clearly recognized for La-Fe-0, La-Fe-OH and La-Fe-CN at calcining temperatures above
1000, 800 and 6001 , respectively. The mean particle diameter of La-Fe-CN calcined at 6000J for
2 hours was 30 nm. The LaFeO,; perovskite oxide powder obtained by the thermal decomposition of
La-Fe-CN was most uniform on an atomic level and the nanosized LaFeO, powder was obtained at low
temperatures. Furthermore, the sinterability was good.

Preparation of (Li,0)s.,(RE0;),.,(S10,)s;, (REO Sm, Gd, Dy, Ho, Y, Er and Yb) glasses and
their electrical properties

Taro ASAHIP!, Yan Lin AUNG"?, Maiko SAITO"?!, Shinji IMAI®3, Masatomi SAKAMOTO"* and Susumu
NAKAYAMA®2

Ulpepartment of Materials Engineering Niihama National College of Technology, “ZDepartment of Applied Chemistry
and Biotechnology Niihama National College of Technology, "*Sharp Takaya Electronics Industry Co. Ltd. and "“Faculty
of Science Yamagata University

Journal of the Ceramic Society of Japan, Vol.110 (2002), p.200-203.

Lithium rare-earth silicate glasses, (Li,0)s,(RE,0;);,(S10,)s;, (REO Sm, Gd, Dy, Ho, Y, Er and
Yb), were prepared by melting a mixture of Li,CO;, RE,0; and Si0, under the composition ratio of
each component. The density was increased with increasing the atomic weight of RE. Three
differential thermal analysis (DTA) exothermic peaks (Tc(O), Tc(O) and Tc(O)), attributed to
crystallization, were observed in the temperature range of 650 to 88000 . The powder X-ray
diffraction analysis indicated that Li,Si0;, (Li,S0;0 RE,Si,0,0 RE,Si0;) and (Li,S0,0 RE,Si,0,)
formed around Tc( O ), Tc( O ) and Tc( O ), respectively. The conductivity of
(L1,0)45.7(RE,05), ,(510,)57, glass was found to increase about two orders of magnitude over that
of the corresponding LisYSi,0;, ceramic.
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Application to Cancer Chemotherapy of Supramolecular System
K. Ichinose”, M. Yamamoto”, I. Taniguchi”", K. Akiyoshi"", J. Sunamoto”"", T. Kanematsu"
UNagasaki University School of Medicine, “"Kyoto University, “““Niihama National College of Technology
"Biomedical Polymers and Polymers Therapeutics" ed. By E. Chiellini, J. Sunamoto, C. Migliaresi,
R. M. Ottenbrite and D. Cohn, KAOPP, New York, Chapter 3, 33-36 (2001).

Cholesterol conjugated pullulan (CHP) allows drug carriers to easily conjugate with galactose
moiety, thus resulting in the effective and selective targeting of anti-tumor drugs against cancer
lesion.

A Novel Hydrophobized Polysaccharide O oncoprotein Copmlex Vaccine for HER2 Gene
Expressing Cancer
H. Shiku”, L. Wang”, K. Akiyoshi®", J. Sunamoto”“"

UMie University School of Medicine, "“Kyoto University, “““Niihama National College of Technology
"Biomedical Polymers and Polymers Therapeutics™ ed. By E. Chiellini, J. Sunamoto, C. Migliaresi,
R. M. Ottenbrite and D. Cohn, KAO PP, New York, Chapter 25, 331-337 (2001).

We investigated whether or not the HER2 protein alone or complexed with CHM or CHP can induce
responses by CD®” CTLs and tumor rejection specific for HER2 expressing tumor cells. The humoral
immune response against HER2 generated by this novel vaccine was investigated. Its usefulness for
the prevention against tumor growth and the therapy of established tumors was evaluated.
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Simple, Small-Sized, Lock-in Light Detection System Using a Gated Si Avalanche Photodiode
Tsuyoshi Miyata"?, Tetsuo Iwata”"® and Tsutomu Araki”"“c¢

YaDept. of Mech. Engg., Niihama Ntnl. College of Tech., ““"Dept. of Mech. Engg., Univ. of Tokushima,
HbbeGrad. Sch. of Engg. Sci., Osaka Univ.
Optical Engineering for Sensing and Nanotechnology (1COSN2001)

We have constructed a simple, small-sized, lock-in light detection system using a gated Si
avalanche photodiode (APD). The gate mode operation of the APD was achieved by a
transistor-transistor-logic (TTL) signal superimposed on a direct-current (dc) bias not exceeding
the breakdown voltage of the APD. The attainable gain was thirty times larger than that obtained
by the normal dc-biased APD. The APD is operated at a frequency of 2f (O 20 kHz) and its output
signal is fed into a compact, laboratory-made lock-in amplifier that works in synchronous with the



gated APD at a frequency T (O 10 kHz). The system is useful for detecting a weak signal light
superimposed on a large background.
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DEVELOPMENT OF AN ECO-FRIENDLY SENSOR ELEMENT-(OPTICAL HCl DETECTION USING COMPOSITE FILMS
OF TETRAPHENYLPORPHYRIN-BIODEGRADABLE POLYMER)

Katsuhiko NAKAGAWA™!, Emi HOTANI"!, Chikara TSUTSUMI"*, Nobuki HAYASE"!, Michiaki MABUCHI"', Heru
Supriyatno”?, and Yoshihiko SADAOKA"Z.

Ulapplied Chemistry and Biotechnology, Niihama National College of Technology, "2Department of Materials Science
and Engineering, Faculty of Engineering, Ehime University
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Spectral changes of TPPH, dispersed in polymer matrices such as synthetic polymers and

biodegradable polymers were examined. Absorbance of the Soret- and Q- bands was sensitive to HCI
gas at ppm levels except for TPPH,-PLA composite film. For the TPPH,-PBSA film, the HCI



concentration dependence of log(l,00 1) at the Soret band was significantly enhanced in comparison
with other TPPH,-polymer films. Interestingly the maximum sensitivity was at Tg[l -4500 of PBSA.
And the most response upon switching from N, to 11ppm HCI gas was TPPH,-PBST which included phenyl
group in the main chain of polymer. On the other hand, the rate of enzymatic degradation of
TPPH2-biodegradable polymer composite films is in the order of PBAT, PBS OO PBSA O PCL. This
result suggests that a phenyl group acts as a retardant.
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Polymer film produced by marine bacterium, Alteromonas sp. SHY1-1
Nobuki Hayase"!, Tomoko Sogabe“!, Hiroyuki Yamamoto“2, and Junzo Sunamoto“'l
Dipepartment of Applied Chemistry and Biotechnology, Niihama National College of Technology, “Institute of High



polymer Research, Faculty of Textile Science and Technology, Shinshu University,
Fourth International Symposium on Frontiers in Biomedical Polymers, Williamsburg, Virginiae, USA.
May 16-19, 2001

Alteromonas sp. SHY1-1 was isolated from the suspended solution of Biojelly, which was fouling-free
natural film. Strain SHY1-1 secreted water-soluble polymeric materials and water-insoluble polymer
Tilm in natural seawater medium supplemented with yeast extract and glucose. In order to investigate
the chemical structure of naturally occurring Biojelly ® and the polymer film produced by strain
SHY1-1, these polymeric materials were analyzed by FTIR and TLC. These results indicated that these
polymeric materials were mucopolysaccharides consisting of amino sugars. The chemical structure
of Biojelly ® and the polymer film was almost same. The antifouling effect of the polymer film was
also investigated obtained in this work with the barnacle attachment. The attachment of barnacle
larvae decreased on the polymer film compared with that on glass surface.
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