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Conference Report

SPSJ 50th Annual Meeting
Osaka, Japan, May 23-25, 2001

Otto Vogl@), Yasuhiko Shirota(® and Tatsuro Quchi(®

(8) Department of Polymer Science, University of Massachusetts, Amherst, MA,
U.S.A.

(6} Department of Applied Chemistry, Faculty of Engineering, Osaka University,
Suita, Japan

(©) Department of Applied Chemistry, Kansai University, Suita, Japan

Yasuhiko Shirota Tatsuro Quchi

The Sith Annual Mezting of the Sockty of Polymer Science, Japan
(SPS]) wad held this vear in Oraka, from May 2335 200], I was Convantion Center and Rihga Royal Hotel
the largest meeting of its kind in Japan. The location of the meeting
was in the recently consinuciod Coavention Center of Osaka Mext
o bt 1% the Ribga Hoval Hotel where many participants staved. i i

located on Makanoshima island, facing Nakanoshima Sweet. From Professor Tismo Kagivama, of Kyvushy University is the cur-
the Yodo River branches off on the left side. the Ol River, which rent President of STSE

divides into two arms. the right s called Dofima River and the left The Society has about 13000 Members and has its headgquar-
arm. Tosabori River Thesé two ams éncircle MNakanoshima, the ters the Shimomicho-Tokyu Bidg.. 3-10-9 Irifune Chuoo-ku, Tokyvo
“inside” island (naka means “inside”), with s famous promenads 10400642, JAPAN. Dr. Ken-ichi Shida s the Managing Direcior,
on Mhakanoshima Street., and Makaneshima Park, CiTicial meetings of 5P5) are beang argandeed twice o year In
Polymer News, 2002, Vol, 27, pp. 24-34 £ 2002 OPA (Overseas Publishers Association) Amstendam B.V.
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the Spring the Anmaal Mecting
bs normaily held in a major ciy.
like Tokyo, Kyoto, Nagoya or
Dxaka In the Fall the Annual
Symposium is being geoerally
held in Universithes that ane not
located in magor cibie. The
Annizal M;‘ﬂ.-:; an well as the
Anoual  Symposiom  are
atiended by a greal number
of pamictpants, frsm acade-
mia and indosiry: university
profedsors, jumior  faculty
members,  dudenis  and
indusinial scieativs and man-
agers. A moeting of this kind
muEy abtract _‘s.ljlljullw.:pnn:\
with abogt 2000 papers and
poRioTs.

This time the Annual
Mecting was held in Ohals
with Yiuhiko Shircts as the
Chairman, Tatsure Oocla and
Shoabu Minatone |{Kueraray
Coj i the Co-Chalrmen

iato Kagiyama
esident SPSJ

The site where Osaka
aow stands was onginally
called Namiwa, Thiv mumes 15
il referred o in poetry, In
the Tth century, Ouaka was the
capial of Japan. &k has loag
been a IrJdmg commereial
and financial cemter of the
Cusaniry. Ohaka is located 1o
the Kinki distrct (2 dastnict
surroanding Kyole the foomer
serial capital). The Kinki divirict. alvo called the Kansal district,
e cradie of Japanewe civiliration and the industrial and ¢uliural
ter of west central Hoosl, the madn rland of Japan. [t has 2% its
OF CHlRe Klwatn_ haka and Kobe. The diarict coniians of ssven
fectures: Mie, Shiga. Ryolo, Oxaka, Hyogo, Nara and
Layama

Daka Prefeciuse, locazod at the aprpton WELIAE CemeT of hp.m Y
ided o 23 e, 10 fowns and | \|1i.1r_|.- It hax aboat (05 5 of
Matlon's entire land apca, With a population of %X milloa ar 7
f the éiline [\"flul.‘l!ii,"fl. it ks the second sl popiiledn peefec.

after Tokyo. Osaka is the commencial, indusinal and ad-
istrative cemter of westemn Hombu, shanng the control over the

n-ichi Shida
naging Director. SPSJ

incis economy with Tokvo
Onalia Ciiy, with a population of ahowt 5 mallon i the third
=1 ity of Japan, alier Tokyvo and Yolohama and i ihe bub ol

Wisdern J;Fun I o the sex of the Government of Oxaka
Prefeciure; adminisctratively, the ¢ty b divided into 22 wards. The
land in the Osaka area s generally flat. The oty is buill on the
deltzs formed by the Yodko and the former Yamato river, Both empey
into Ohala Bay, and its pont is open towand the wesl. Onaka is criss-
cronned by rivers and a number of camals. These watkirways have
plaved an important part m the development of the prosperity of
Duaka o a commercial oy, Af exténdine network of railioad
traars, bos and subway lnes consccted in tralfic hubs handle the
enormiouws aumber of pavenpers daily

Ohalka prospencd as a cantle town and served already in the Lt
1{-{,]’:{;15:1;:). uﬂr_di!.' 1Tth CEBNEY 25 3 Cenler Of COmFmToC,

Onakn Cantle was onginally bult fa 1536 by Hideyoshi
Tovobomi, ihe then militsry ruler of Japan. The casile is noted for
(119 rmgm."bmm wgule and s, o ol pmemeanee aped spd 10 the
comstruction of is walls, The ¢asthe was almont ¢omphetely
destrayed in 1615 by the Tokugawas who had fought againsi the
Tovotomi™s for power, The Tokugawa shogunate later recomtroctad
the castle to exhibit thesr pressige, which lasted until 1868, the vear
of the Meiji Restoration. The Lind around the castle has boen ¢on-
wverted into a park.

Onalcs Poet wians eevpinally suated a8 the moush of the A River,
art B wan pod suidod o socommandate Lupe ships: the port wans openod
o foreign rade i 1868 The new harbor was bl exst of the old port.
It s capeble of scoommedating A vezsels ot one Bme. Osaka Pon B
the pation’s thind larpest trading port after Kobe and Yokohama,

Shitennogi Temple, popularty calied Tennop for shor, was
fouarsbod by Prince Shotoku in 393, carkier than the famous Horvuji
Temple near Nare Al precent the Shitennoji is Uhe beadguarion of
the Wasdw st of Buddhiem. It kat 3 larpe number of valuable
treasures, including Prince Shotoku's swords and other amicles
which are designated an “Nabonal Treasones™

The SP5) 5keh Anmial mecting i Osaka was attended by
LI84 participanis. 623 papers and | 136 podlens were presentod.
The highlights of the Mesting were 28 isvited pupers with sothors
From Japan and 9 from sheoad. The 623 lectores were prosented in

At the Poster Session

Vol 27, No. |. POLYMER NEWS 25
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ofal form in & nember of subjecl sessions: Polvmer Physics:
Swucture and Propenies (386), Functional Pobymers (223 and
Polymer Industry and Technology: Processes and Products (14)

In 8 sessions. 1346 papers were presented in poster formuat.

Polymer Chemistry: Synthesis and Reactions (4781, Polymer
Phiysics: Soructure and Properties (249). Fanctonal Palymers (2304,
Polymers and Eovirommemt {1121, Polymer Iedusiry  and
Techoolopy: Processes and Products (204, Bicpolymers and
Biorelated Polemers (257)

The following Invited Lectures were presented:

Nicolai A. Flaté. V. Topehev Institwe of Petrochemical Synthesis
Russian Academy of Scienees. Moscow, Russia:
Novel Aspects of Drugs Torgeting Using Polemeric Hydrogels

Macromanomer  chem-
istry based on modified nmo-
ral physiologically  active
species has led o the creaton
of novel synthetic polymenic
hydmgels comtaining  chemid-
cally or physcally immbi-
lired active compounds. Thas
resulted i the synthesis of
polvmens affimty sovhents for
analytical and preparative pur-
pone. hydeopel chemical reac-
1o for tmnsfommation of van-
ous  substrate  onto needed
species, chemically  active
thrombo-resistant  coalings
which are able 1w transform some substrates and target them o the
desined directioss.

The mimics of some features of natwral cells using modified
amd active pelymeric hydrogels resadied in the creation of systems
which are able to respond to the chanpes in surrounding media 1o
allow drug targeting. This approach has lead 1o the crestion af novel
imsulin-hydrogel preparations for oral administration with encour-
aging results in animal and chinie tests wing insulin mblets.

Hicolal A. Platé

Oite Vogl. Universizy of Massachusens, Amherst, MA, US. A
Frasopically Pure Uniform Polymers

-in coaperation with Gary 1. Jayoox and William ). Simonsick Jr.
and condenistion polymens, have 5 molsculer weight distribution
(MWD, MuMp of 2. Soparating e rate of initiathon and pelymer-
gk, as in the cose of living aniome styrene or methyl methacry e
(MMA) polymernization can give polymers with & molecular weighe
dstribtion of mearly wnity. Living PMMA of 2 MW of 10080 and a
I oof 1O, and @ MWD of 1,06 still has about 1M polymeri: species
cemlened armmd the MW of 100000, Modem dyvle factionation tach-
s allowed the soparaion and isedation of individual species. uni-

26 POLYMER NEWS, Yol. 27, No. |

form polyvmess. Uniform polvmens ane well known i nature, the
polypeptides. whose syathesis is guided by DINA.

Uniform polymsers ane siill not the final sep woward tnoe anifor-
mity in macromobecules. Each molecule or masromoleculs is subjct
1o the naturl (serrestral ) isotope compositions. Combinations of the
isotopes of the soms in the macromolacule, forced on = by nanre,
give a very lnrge mumbcer of individual macromolecular specics. This
composition increzses as the molecalar weight of the macromoleculs
increaces. The statisical number is the number of isolopic species in
the momomer umit to the power of the DF.

Owen W, Webster. University of Pennsylvania. Philadelphia, PA.
LS A:
Crearive Work on Geroup Transfer Polymerizarion

With amionic mnitistors methyl methacrylaie (MMA) can be
polymenired at low temperatures which prevenled or af least
delayed the termination reaction, The answer to this temperurne
problem came also from Japanese work. Moksivama had shown
that 3 silyl enolate would activate double bonds ander Lewis acid
catalysis. We conclided that 2 timethylsilyl (TMS) ketene acetal
could creale cincumsiances 0 catne repeated addition of the
monomer methacrviae and could work of or above ambient tem-
peratares. This reaction worked and the group transfer polvmeriza-
tion (TP was esteblished. GTP was a polymer chemists dream:
everything that was tred. worked and soon 3 lsbrary of block, star, lad-
der amd telechefic polymers wene symihestned.

A search of the Bterature fumed up 272 Joamal amickes, 108
revigws aml 398 patents

The standard GTP synthesis uses tetrabutylammonium (THA)
benpoate as the catalver The catalys removes 2 small amount of
the TMS group and the resuling enolate adds MMA. The enolase
ends ane now necapped by silylation with TMA benzoase or form a
complex with seutral chain ends. The complex dioes nod add MMAL

Lanthanide conrdination polymerizmion and immonal poly-
merization seem to be closely related o GTR.

Guy C, Berry. Camegic Mellon University, Piisbargh, PA, USA:
Crmswoner Behondor in the Dependence of the Viscosity of High
Persivtence Lengih Chaing on Conceantretion and Moteculor Weighs
The le penclence of the solution vissosity b of polymers with o
relatively high persistonce length on the polymer molecular weight
amd the solute concenirstion sne shown, Examples of data from the lit-
crature on several polymers were describod. The scaling of h with
paramiciers such as the chain contou length L. the mass per unit chain
length ML = M, with M beirg the molecular weight, the perisience
length i, and the pobvmer concentration. The merits of scaling withcl.,
or cih are of panticular incerest, whene [h] is the inerfinske visoosity.

F. Meeussen, R. Moerkerke. A. Bouwens, K. Koningsveld, E.
Nies, and H. Berghmans, Catholic University of Leuven,
Heverlee, Belginm:

Phiase Relelions in the Sysaem PYMEWater and the Saelling



Hehmvior of the Corresponding Networks

Many water soduble polvmers demix from their solution in
warer on heating. The water swollen chemival networks or hydro.
gels of some of these polvmers show 3 discontinuous swelling
hehavior around the demixing temperature of their lincar homo-
logues. Three different tvpes of such Lower Critical Solation
Temperature behavior have been observed. The differences are
reflected in the molar mass dependence of their critica] conditions,
which in tum, defermine the temperature induced swelling hehav-
ior of the hydrogels. poly(N-vinyl caprolacram) in water behoves in
the classical way but a complex Lower Critical Solation
Temperature behavier was foand with solutions of poly{vinyl-
methyl etherl,

The liquid liquid demixing in solution of poly(viayimethy]
ether) in waler was investigaied as was the swelling behavior of
polvivinylmethyl ether) hydropels, The nwestigotion of the lincar
iind cross-hinked polyivinyimethyl ether) i water clearly illustrates
the relation between the Lower Critical Solution Temperature mix-
ing behavior of the linear polymer and the emperture induced
swilling of the comesponding hydrogel.

Beat H. Meier, M. Ernst, P. Robyr, M., Tomaselli, |. van Heek,
wnd L. Beaulicn, ETH Hoenggerberg, Ziirich, Switzerland;
Solid-Srate NMR Mehods o Elucidare the Loeal Stractire of
Pelymers

Solid-state NMR is ooc of the few methods that can deliver
deaziled stomistic structure mformation for matenials withoat long-
range onder. This information is 3 presequisite for the definition of
structure! function relstionships, Yarious NME meihods can deliv-
o7 intermuleclear distances and bond- a= well as torsion amgles. Spin
diffusion messuremcnts, double-guantum—single-quanum corme-
lution spectroseopy and distance measurements using recoupling
meethods in “high-resolution” solid-state NMR are important Some
of the methods reguire selective isotopic enrichment, cthers can be
performed in unlebelled or unifoemly laibelod compounds.

The micriscopic osder fe.g. torsion anghes) as well a5 the macro-
soopic onder are defined in tenms of ofenistional distributions.

Do Y. Yoon, Seoul Natonal University, Seoul, Koreaz
Structiire e Properiies of Polvster Surfaces from Maleculur
Drvmumites Simclasions and NEXAFS Experiments

The structiensl, thermodynamic and dynamic properties of sur-
faces and thin filns of polymethylene and polyierrsfvomethyviens
mclts have been studied by molecular dynamics simulations using
explicit and enited stom models. Simulations give good agreement
for the density and surface tension when compared with experi-
meental data. I is ohservied 1hat for the n-ridecine the densiy of the
methy| chain-end groep is enhanced in the free surface, while it is
depleted in the region helow the surface. The wurface erentation of
pohmer chiins have been measuned by near cdge X-ray shsorption
fine structure i NEXAFS) experiments. Detsiled results have been
ohained for the surface ortentation of perfluoroelky] side proups of

perfloroalicyl-substituted polymethacrylates. The surfsce cnergy i
choscly linked 1o 1he structural order in the surface region, which in
turm 35 limited by the hulk order.

Yong Soo Kang, Korca Insaituic of Scieoce and Technology,
Cheoagryang. Seoul. Korea:
Solid Polvmer Electrolvte Membranes Contalfning Silver fons for
(Nefin Paraffin Separation

Salver polymer electrodvies are membrane metenials for the sep-
aration of olefin and peraffin minnsres. Solid pelymer electrolyie
membranes containdng silver wns such as thase i AgBF, amd
AgCF3503 dissolved in polymer sobvents such as polyi2-ethyl-2-
ovaroline} and polyivingl pymolidone) facilicte the tanyon of
propylens. The propykene permeation and its pure gas seboctivity over
propane increased from bess than (1 gpu 1o 45 and from abou | 10
430, respectively, High permeability and selectvity were schieved st
high feed pressures, which is very imporiant for practical applications.
This high performance is predominantly ributable w0 the extraondi-
nary high besling of siver ions in POZ and PVP solvents.

Charles €. Han, Erik K. Hobbic, and H. 5. Jeon, NIST.
Gaithersburg, USA:

Strwctare and Rheology of Polvbutadienc/Poivisaprene Blendy
wnder Shear Flow

For symmetrical low mobeculsr mass polymer blends. Lhe
phase deagram shift and the struciune foemation asd mixing under
shear flow has boens studied by the combiénation of small anghe neu-
tron seattering, dynamic light scattering and shear light scanering
microscopy lechnigees, The shear suppression of critical wempera-
ture and the dropletl deformation. breakup and string formation can
he explained by theoretical predications. For high molecular meass
and viscoelastic blends of polybutadiene and polyisoprene, the vis-
enclnsie effect plays an ingportani role.

For a mear critical Jow vinyl polvbatndiens blend or vinyl
polyisoprene blend, the terminal loss modulus shove and below the
LCST can be well described. For 2 near eritical low polybuadiens
and a low polyisoprene blend, the terminal loss modulus shove and
below the LCST can be described.

Koji Arimitsu, Tokye Institute of Technology, Midori-ku,
Yakohama:
Acid and Base Proliferation Reactions and Their Applications to
Photoreactive Materialy

Chemical sabstances which relesse organic scids or bases
autocsalyically were the subject of this mik. The substances are
culled acid amplifiers or base amplifiers since the numbers of acid
or base modecules can be boosied in nonlinear manners 2s a result
of ihe sulocatalytic decomposition of the amplifiers. The autocai-
alytic reactions to generate catlytic amounts of acidic o basic
specics ane called acid or base prolifemition reactions. The authors
effonts have been focused not ealy on the development of the ampli-
Miers, but mlao o how o combine the scid or bate amplificrs with

Vol. 27, No. |, POLYMER KEWS 27
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phato-ack] or e penonear sysioms, since a very small amoam of
photoseneraiod acidc of havg spocses may be boed 1o result in drotic
enhancement of subsoquent acsl- or hise-catalyvead reactions to pro-
vide novel photo-potymer systems with high semsitiviry.

Youhikl Chujo: Kyoto University, Yoshida, Sakyo-ku, Kvoso:
Crpanicilnonganic Hvbrd Polven
The ayathests of new
moleculyr composile materi-
als has been explored. This
ik described “Orgasic/In-
organic  Hybeid Polymen®
ineluding the following topsce.
(1} Various orpanoboron =
conjupaed polymery: (2) Char.
al phaophous-COBIINIEY Mash
chain polymens; (3 Orgaso-
arsenic polymers: (4) Soluble
wnd progessable polymer hy-
biids starting from funciion-
e ired cuble slisquaananes; (5)
Yoshiki Chujo Organic-inorganic  polymer
hytbeids by means of mew inter-
actions between two componentsl; (6) Selective erystalliration of cal-
cium carbomate comroliad by dee stecture of organde polymen: (7)
Aletal nanoparticles protected by orgamic polymers and their selfe
ssembly, These orpanic-inorganic hybrid polymens are expecied o
show promising eloctronic, optical, majmetic, and catalytic properties.

Haruma Kawaguchi: Koo University, Hiyashi, Yokohama-
Fundowensals and .-Ilp;ﬂlrum.-un of Polymeric Microgphenes
Fexcusing ou Their Foces and HMair

Wide and varied surfaces
ané patractive advandages of
polymenic microsphenes. The
surface chemistry and mer-
phology of microspheses are
made-up in the coune of
mkcrosphere-forming  poly-
merization of by modifying
ihe existing microspheres. In
the former. polvmerization
ingredicnts such x imitinbors,
surfactants, stabilizers and
COMODOMEn can play impors
fant rodes to deide the surface
prepemies of microiphenes,
Among the modifications of
surfaces of existing micron.
pheres, living radical prafi-polymenization has become a most
promsng methods o intoduce “hairy™ stractunes on the serfaces,

Haruma Kawaguehl

X POLYMER NEWS, Vol. 27. No. |

Iniferter and UV irmadistion were useful for the poeparation of ther-
ma-sensitive bairy microspheres. Wi were also sucoreisful in the
Formation of a vanety of hairy microspheres whose hair samacteres
wene controlied by the mode of comonomer charge.

Masahike Shido: Oksyama University, Tashimanaka, Okavama:
Proteins with Artificial Fuscrions

A blosynihetic sysiem was wed for the incorporation of noa-
natoral mino ocids o proteins. AURNA was chenzically aminoa:
cylated with a non-nabuml smino scxd and the Laner wan added to
an Ecoli in viere prodein symthesising syitem. The podition of the
pocnatoral amine acids were directed by wsing fourbase
codenfantivmlon pairs, Applications of the mutagenesis were pre-
serted, The monnateral mutarts were sl chemically cvathesized A
Cro piotein that carrics a0 anthregquinonyl groap was synthesized
and the matan was fousd to photocleave GDNAL

Yoshiharu Kimora, Kyoto Institue of Techrology, Matsugasaki,
Sakyo-ku, Kyoio:
Niew Dyevelopmeent of Biode proaable Polveners

A wide varicty of screening tests have been camied out 1o dis-
cover wicful biodeprodsble polvmerns for the past decade. Three
1ypes of aliphatic polyesters have emerped a8 practically wecful bio-
plastics which have pood degrasbility in natural envieoamen! sl
shirw proper cost performance. These are poly(L-lactic acid),
polyd3-hydronvbutyraze), snad polyvibutylene soccinate). Their
biodegradability was conlirmed by the composting test, although
their degradsbility in other envinomments is somewhal different,
Since these polymers have different mechanical proporties, they
should possess thear own applications as films, shotts, infoction
meidings, or fibers depending on therr characteristics. Polyil-lac-
tic ocid) that can be prepared from varous resceable matural
resaurces s heen founsd convincingly to be the most wecful. It will
be manufaciured in the pear fuiure, on a large scale ag bow cost, The
author presenied an overview of new synthetic methads of polyil.-
Isctsc ackd), that can possibly improve 1S CoST performance.

Misuru Satoh. Tokyo Imtitwte of Technology, O-olaysma,
Meguro-ku. Tokyo:
Muiniplicity of Intvractions in Polver/ Witer Syateimns

Stracture and fusction of biopolymers #em from muleiple
imeractions with water through many kindé of hydrtions,
Elucidation of the cooperative, competitive and conccried mvilve:
micod of such Imteractions, ie. van der Wazls, electrontatic, hydro-
gen-bonding. hydrophobic, ete. ihotld be etwentinl for molecular
design of fonctionz]l polymerse materials m waler sysiema,
Reconily, it has been found that hydmogels such s poly (N
propylacrylamide) show a marked wa-speaficity for the swelling
behavior, [, a kind of Hofmeister Sesies. The author has proposed
a model mechaniam for the fon-spacificity; stability of hydropen.
boading hydration of polar groups on the pertinent polymer is per-



turbed by chonges in the water's sbility for elecron peir doastion
and acceptapce via wenac hydration. This model proved o be effec-
tive in many hydrogel systems inchading poly (vinyl alcohol),
polyivinyipyrmolidone), polyiallviamine), and poly (scryvlic acid)

Toshio Masuda: Kyoto University. Yoshida, Sakyo-ku, Kyota:
Synehesiz and Properties of Novel Fusctivns! Conjupated Polyers

Conjugated polymers cxhibit interesting propenies such =<
cobloration, electrical conductivity. luminescence, and non-opical
properties, and hepoe they sre under intensive research, They are
working ¢n the synthesis and characesization of novel polymers,
especially functional corjugated polymers which possess both con-
Jugated systems and functional groups. The talk focussed on the
following topics: (i) living palymerization and block copolyimer-
ization of substitied acetylencs. (i) substituted polyacetylenes as
gas- and racemate-separation membranes, (i) helical poly{props-
olic esters) and related polymers, and {iv) conjugaied polymers
containing functional groups along the main chain.

Tomohisa Norisuye. Kyvow Institoie of Technology, Matsugasaki,
Sakyo-ku Kyoto:
Snudies of Polimer Gels at a Molrcular Level

Time-resolved dynamic light scanering has been developed
in order 1o investigate & pelstion process in sine. This enabies
them o sy 2 mechanism of gelation and = strecture of gels by
tuking account of structural imhomogeneities and o seli-similari.
ty in cross-linking clusters. The gelation threshold was success-
fully determined by an sppearance of the strong fluciations in
scalened intensity, a power-kaw hehavior of the intensity correla-
tion function, the reduction of the initial amplitede of intensity
correlation function and brosdening of the dacay time distribu-
tion function, The Panvukov-Rabim theory was applied in order
to reproduce the scattering functions obfained by smull angle
neutron scattering for a series of pels having different cross-link-
img densities. The cross-linking density dependence for the
depree of polymerization between cross-links and the correlation
lengih obained by the analysis were disenssad,

Tkuyoshi Tomita, Tokyo lnstione of Technology, Midori-ku,
Yokohama:
Svrthesis and Functions of Pofvmers Containing Metal Aroms in
e Main Chein

Polymers conlaining metal soms in the main chaoin ane expect-
ed t0 serve as povel reactive amd funciional matenals. The recent
peogress in the synthesis and reactions of srganometallic polymers.
anel potential functions of erganometallic polymers were reviewed.
Polymers having cobaltacyclopeniadiene modeties were obuined
by the reaction of diyees with a Coil) complex which can be con-
verted 1o organie polymers posssising virions main chain structare.
Likewise, erganotilanium polyvmers were prepased by the analo-
gous reactions which pofentially serve as reactive polymers leading
to organic materials, The organocoball polymers can alvo be con-

verted lo mctallocent-oamaming palymers by approprnizie polvmer
reactions. Repioregular organometallic polymers containing
cyvclobutdicnecobalt moisties were prepared by the polycondensa-
taon ol monomers posséssing organocoball moscties, These poly-
miers exhibited high thermal swhility, thermotropic liquid crys.
tallinity, and unigue electrochemical properties,

Takashi Mivata, Kansai University, Suita, Osaka:
Pr!pamrim of Inrelligenr Gels Using Bromplecalpr Interactions
The suthors group has synbesired povel stimuhi-responsive
gels that undergo swelling changss in response o specific biomal.
ceules, using bromelecular interactions such a5 lectin-sacchande
interactions, antipen-antibody bindings ot ¢ross-linking points in
gels. Glycopolymer pels containing lectin showed plucose-respons
sive swelling changes due 10 complex dissociation between lectin
and glycopolymer in the presence of free glicose. Bivcomjugate
gels having amlipen-antibody  bimfings ot Coms-linking  points
exhibited reversible swelling changes in response (o a specific ani-
gen. Glycoprolein-responsive gels were prepared by hiomaolecular
imprinting wsing antigen and lectin as kegands for o glycoprobein.
The fascinating propertics of these biomolocule-responsive gels
suppest thal they huve many fisture opponunities o intellipent
materials in biochemical and biomedical fickds,

Yoshinobu Tsujii, Kymo Universaty, Gokashou. Uji, Kyotos
Conrtrolied Sywehexis of Polvmer-Broch Surfeces iy Living Badical
Pelymerization und Their Characterization

Atom Irairsfer radical polymerization technigue wing the oop-
pertCulLigand complexes was successful lv applisd 1o 1he suriace-
infiated grafi polymeriestion of methy] methocrylate, siyrene, and
ather monomers o @ silicon wafer, silica panmicles, wnd parois
muterials, giving well-defined. hiph-density polvmer brushes, The
direct force measwrements by atomic force microscopy revealed
that the graft palymers in a polymer brash were slmost fully
stresched in a good solvent and highly resistant 1o compression. [n
addition 1o the control of chain length, length distibution, and graft
denzity, the substrate surfsce with a panerned graft luver could also
be prepared by ihe combination with a lithographic fechnague.
These achievemenis open up o new route 1o "precision” surfsce
madification.

Masayoshi Okubo, Kobe University, Nada-ku, Kobe 1
Designs and Simtheses of Functional Pelviner Particles

Symiheses of micron-sized, mosodisperse, fusciional polymer
particles from the viewpoint of paticle design have been carmied
oul, (ur recent results on some tepics such as size. monodispersi-
&y, shape, distribution of functional groups. unique morphologies.
ancl hollow structure will have been described.

Tetsu Yonezawa, Nagova University, Furo-cho, Chikusa-ku.

Nagoya
Preparation of Conrolled Naroparicles and Thelr Ordered Arvas
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Mikiko Shima  Sel-ichi Makahama

Preparation and application of nanoparticles are the subject of
intense investigations The preparation of sire controlled metal
nanoparticles by wsing polymers omd coondinative lizands i stabis
lizer molecules are imponant, By reducing the meral ions with aloo-
hol in the presence of water-solubde polyvmers. fine and highly
monodisperscd metal nanoparticles were obtained, especially,
bimetalfic manopartiches with unigue panicle sires. Reduction of
metal joies by NaBHy in the presence of thiols alva gave highly
monodispersed particles. Cationic metal nanopartickes coated with
quatemary ammonium grosps gave o one-dimensbonal ordered
wrray with DNA molecules & templates. Fluorocarbon-stabulized
metal nanopartiches also gave an ordered hexagonal packed struc-
ture with the uniform edze-to-edge interparticle distinces.

Hirovuki Aotn. Kans University, Suits, Osaks ;
Wearer-Sofiuble, Small Band Gap Pofveers

Water-soluble, "small band gap” polvmers were prepared from
pyrroke with sodium o-benraldshydesul fonnie by addition-conden-
sation polymenization. The band gap of polymens was less than 0,22
eV from the shaosption edge of IR specirusn.

In order 1 construct an anificial photosynthetic system, the
long-range encrpy and electron transfers were studied osing the
small band gap polymers 25 “malecular wire™. The fluorescence
study sugpests that over a 30A long-range photo induced energy
and electron transfers occumed with a through-bond mechandsm,

Takushi Saite, Tokyo Instinme of Technology, O-okavama,
Meguro-ku, Tokyas
Laser Applicaition for Experimental Amalysis and Struciure Control
in Polymer Proceasing

Two examples of laser zpplication technigqus for palymer pro-
cessing were described. One was the use of the interference fringes
of He-Ne loser 1o study peneration mechanism of surface profiles,
also called cold-mark, during the processing of the lemperature data
vis inframed thermagraph, generation poocess and poverning factor
of the cold-mark. YAG laser of = wavelength of 1063 nm was med
as radiazion heating source 1o selectively hicat the specific region in
& polymer blend material. Using this technique, the viscosity ratio
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of the blend during the mixing was controlled. The final mephology
of the test hlends wene studied by scanming electron micrmcopy.

Toshihike Nishlyvama, NEC Corporation, Sagamihara-shi,
Konagawa:
FProton Polymer Banerie

Proton polymer baneries have used proton exchange polymers
as cloctrode matenals with polymers on the positive and nepative
electrodes. only the proton 1akes part in the ransfer of clectrons
Chher featres are impoenant:

I. Easy-use devices: Since the proton that suppors loading
cumasts of smaller ion hemispheres, damage w the clectrode active
muterial in the polymer structure i minimal.

2. Free of pollutanss: As materials such & metals and halogen
are ot used. the environmental load of the deviee is noduced.

3. Energy densily as high as lead batteries; Use of redox
renction, achieved by using protons, gives 10 tmes the energy
density of double-layer capacitors and a similar level 1o tha of
lewd batterias
Musayuki Endo, Matsushits Electronics Corporstion, Minami-ku
Kyoin:

Stains of Phoreresiass

Ricolai A. Platé

Ken-ichi Shida Tisalo Kajiyama

With the increase of semiconducior capabililies; 1he progress
of technolopy for the devices is being sccelerated. For 70 nm node
and 50 nm node, the expected vexrs of the moss production of
devioes wene expecisd for 2005 amd 2007, respectively. Among the
Hahography technologies, F2 lithopraphy and electron-beam pro-
Jectiom lithography (EPL) are candidates for the 70 am node.

The present status and the issues of photoresists for these lith-
ographies were repored. The main issue for F2 nesists is the trans-
parency of the polymer. Fluorine-contmning polvmsers are being
studied. For EPL resasts, KrF resists with high activation emergy can
be used, however, higher sensitivity than SuClem? is mquired in
view of the throughpat. Resisis zre the key technology For both lith-
ographics. Acceleration of the development of materials as high
performance nesist i in high demand.



Yoshinoba Tanakn, Kuraray Co.. Unseda Kits-ku, Csaka
Srudv of Micro-struchee of Liguid Crvaral Polvmer Film and
Application fo Circui Beard

The molecular orientation mtio describing the opecity of flms
of huid ervstal polymers was ascasared by a microwsve echnigee.
Former theones give different molecular onentalion ratio vilees for
different film thicknesscs of the same maoserial, Therefare, a new
basic microwanve theory was developed which cnable the measure-
ments 1o pive the same valuzs for differest flm thicknesses. A seg-
menl orientation ratio was proposed a5 a pew definition of the
mulecular orientation ratio,

Hiroyuki Hamads, Kyow Insitue of Technobogy, Marsugasaki,
Sakyo-ku, Kyoto:
High Performance Plastic Producty with Simulioncous Compaxite
Injection Motding

Simulizneous Compoite Injection (SC1) molding s one of
the categories of injection modding. The SCI moldiag machine has
wo injection wnits and two noreles, and o mold has two spraes.
Materials simulianecusly flow into eoc commen cavity through dif-
feremt gates, Basically two polvmers meet exch other in 2 molten
state, which makes the interfacia) strength quite high. Twe color
infection molding provides verw weak interfacial sirength becase
the two malerials medt af the solid state. 5C1 molding can be
applied 1o various smicles, high arength joints of different materi-
als, improvensent of weldline, the sandwich injection molding and
ithe two-layered injection molkding. The obhjoctive of this method s
the combination of two matenals having substapially differem
properics. whiterhlack hardholt, expensiveicheap, highfllow in
worrosion resistance, Nammatality and diclectric strengih.

Michinori Mishikawa, JSR Corporation. Tsakuba, |hasakis
Polymers for Liguid Crestel Afigneen: Prostuced by Polorized
Ulravioler-Light Expotire

Phato-alignment of liqusd crysials (LCY produced by polarized
siltra-vioict light cxponare i one of the most promising candidases 1o
realize non-rubbing biguid enyeeal alignment. Foe the photo-aligrment
of L. some polymers. such as polyfacrylate s and polvimides, have
becn examined a5 alignisent bayers. The propertics of photo-align-
ment of LC polvmers, such as photo-sensitivity produced by UV
exposare, anchoring energy, and pretih angle with respect 1o the
chernical ssructurcs of the polyimides were investigaied,

Fumihiko Tenaka, Kyvow University, Youhids, Sskyo-ke, Kvoto:
Theoresical Stndy of Avsociation and Thermoneversible Gelation in
Polyuers

Recent theonctical studics of molecular association and ther-
moreversible pelation with muluiple cross-link junciions hive been
applied to polymer solutions and mixmures, Paying special stiention
10 the multiplicity and sequence keagth of the netwark junctions,
phise diagrams with cocxising pelation and phase separation have
been developed for local and ghobal stroctures of the gel netwarks.

The conventionn] Eldridpe-Ferry method was extended 1o allow for
simaltaneous evaluation of maliplicity and scquence length and
comparcd with experiments, A transient network model describes
the molecular motson and the rheological propenies of thermone.
versible gels, Nonlincur viscosity, complex modulus, stress nelax-
stion ond strea overshoot wene caleulated from the time develop-
micnd of the number of elastically effective chains.

Noboru Yanagida, Raruneri Shigemori, Takuji Kishimoto, Jun
Hosegawn, and Masahire Yamasaki, Zeon Corporation,
Kowasaki-shi, Kanagawa:
Development and Conmereializaton of Pobarerized Toner
Topers wsed in copicrs and printers have long been known as
one af typical hybeds of crpanicimorganic matcrials, These toners
of the size of shaat 10 pm particles wre made from polvimes fedin
hinders with several pigmenis, including carbon black, surmounded
by mano-meter-size super fine inorganic paricles such s metal
oxide. Spherical toners have been developed by suspension poly-
merization. These wners huve many supertor festunes o conven-
thonal pulverired toners such as: simpler production process, mone
narrow pasticle size distribution, higher Mowshlity and trander
ratie, better guality of printing images and lower lemperaure fus-
ing with encapsulaed 1omcr. These features allow printers 1o mect
present fequirements for nol oaly high guality bet also of eaviron-
meatally fiiendly design, Since funher higher reselations and lower
fasing temperature are requinad in the morket, especially in color
oiters, these suspension polvemerizsl toners will play o significant
roll in the future.

Tokashi Yamamoto, Yoshihiro Ustu, Nobuhike Tovods,
Yoshihike Mishina, and Kazuyoshi Koike, Mitsubishi Raven
Development of New Graded-fndex Plastic Rod-Lenyes and Their
Lincar Arvays

Rod-lens is a eylindrical lens, which hes graded index disin-
botion in the radial direction. There are extemive applicatinns for
the lnear rod-lens arrays, such os facsimiles, imape scanners, copy
machines and LED printens ete. Only lenses mude of glass are now
on the marker for pod-lems arrays, We have now developed o con-
tinuogs production process for commerciully available plastie rod-
lens with high quality, The linear armuy of the rod-lenses has excel-

lent optical performance applicable to the image seor of facsim-
les. copy machines. handy scanners and LED primters.

KEenji Uravama, Kyoto University, Gobasbow, Uji, Kyotoz
Rubber Elasticiy, Strocime amd the Dvnamics of Geaess Chalrs for
Enal-Linked Polvener Nenworks

Prysicochemical propenies off end-linked polymer networks ang
important. Endbinking technigoe provides & well-charxterirad net-
work in which the bength of metwork chain and the functionalily of
aross-links are controlied when they are preparcd. The following fop-
i ummrm&nﬂmmiy by meanic of
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peneral hiaxial defommation experiments, preparstion of highly exten-
aibile elaxtosier, dyvinmmes of puest chall trapped i polyines ietwotle
s spotind higher-onder structure in end-linkod notworks.

Akira Kawni. MNagaoka University of Technology, Mopacka.
MNiigata: farergction Analvils by Using Aromic Farce Microscope

The understonding of the adhesion and cobesion properties is
of crucial importance (or the development not oaly of micreelec-
tronic devices but also of devices on the nanometer scale. By using
AFM (aomic force microscope ), quantitaiive analysis of the col-
fapse property of micriresist patlem ranging from 141 to 405 am
dizmeter has been demonstrated. By directly applving a load to the
top comer of the resist paiterm with o microcantilever tip, a resist
it pattern adhering on o subsarate can casily be collapsad,

Koichi Kuto, Kobe University, Nada-ku, Kobe:
Dexipning  Collagen-bazed  Artificial  Exrracellilar
Srnctural Opdimizetion and Functione! Ameliorarion
Recent advances in tssue engincering provide us with prom-
sing methodology for the therapy of damaged dssses. This tech-
nelogy relics wpon critically important elements including
biodegradahle marrices, regencrative cells, and cell-regulating fac-
tors. all of which cooperate in repenerating new tissues, Curmentiy,
polvlactide, polyglyeolide. and thoir copelymers are imost frequent-
Iy used for prepaning biodegradable seafTolds, however thewe poly-
mers have only bicanen surfaces as conventional hydrophobac
polvmers. A novel process for the creating of biodegradable masri-
ces with bio-nctive surfaces with porows scfTolds were descnbed

Alatrix:

Kohji Tashiro, Osaka University, Machikaneyvama, Toyonaka,
Orsalcaz
Present Simuation and Furure Prospect of Computational Pelmer
Science @i Etmrlrnfr_l'iﬂ'! J'l"l.' Cavne Shudies il Sf:m'!urr-ﬁmper.'_\'
Relatipnviup

The prosent simation and futme prospects of computational
polymer science by computer simulation of strocare propeny nela-
tionship of polvmer crysials wene discussed, The impomance of rels-
able potential functions was emphastred: (1) The modecular dymamics
sirnulation of the tempersture depondence of structure and mechans-
cal propenty of ontho-rhombic polyethylene orvstals, (2) Molecular
dynamics simulation of fermockelectric phase transitions of vinylidens
Muorde-triflorcethylene copolymers, und (31 Simulation of X-ray
fiber diagrams of polymer crystals by usang models created by a ener-
gy minimization method and guaniiistive comparison with the
observed data.

The key address at the 5h Annual Meeting of 5PS) was pee-
sepbed by Professor Emennes Hideki Shirakowa, Nobel Lawreate in
Chemisury, 2000, This bs the sccond time in the history of Nobel
Prizes in Chemistry that the Prize was presented to 5 Japanese sci-
entist. The first Japanese that had been chosen was Professor
Kenichi Fukui. who received the Mobel Prize in 1981
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Hideki Shirakawa, University of Tsukuba, Tsukuba, Japan:
A Snudy of Polvacervlene and the Nobel Prize fa Chemisiey

Shirakawa was caploring the pelymenization of acetylenc
which had firs been investigated over 19 years earlier by Naseo. He
wsed 2% transition metsl compound tetm-n-buly] titamate not the
normally esed timnium wiachlonde Acetylene was pased over the
guiescent solution, By sccident, a thogsand fold excess in ithe cats-
Iyst goncentration wis wsed and n bemmiful silvery film was
ohtaincd. Shirakawsz was at that time an instrector (jo-shu ) at the
Laboratory for Chemical Resources, a1 the Tokyo Inbiute of
Technology, Alan MacDisrmid Profewor of Chemistry ol the
University of Penmsyhania beard about this extmmonlinary mesuli
and invited Shirakawu o work with him in Philadelphia. Modifving
polyacetylens by doping it with kodine vapor oxidized the polymer
ta form a highly conductive palymer film from the original poly-
acetvhene, an insulatos. Together with Alan Heeper, o phvaicist, they
developed messurimg lechaiques for the comductivity of the doped
polymer. Finally, they camse to a conclusion that il was possible (o
introdduce conductivity in polymers on 3 broad scale and pablished
their discoveries In 1977; "Symbesia of elecrrically conducting
organic polymers: Halogen derivatives of polyacetylere CHip-"
in The Joumal of Chemecal Communications.

This suprising discovery showing hiw plastic can be maie o
conduct electnic current has radically abiered our view of plastics as
o insulming materal. Sioce then, the fekld has grown extensively
and has akso led to nomerons ideas aboul new applications, for
exzmple, light emining diodes. new color screens and batteries.

Hideki Shirakowa, Alan G, MacDiarmid, and Alan J. Heeger
were awarded the 2000 MNobel Prize m Chenistry by the Royal
Swedish Acalemy of Sciences for “The Discovery and
Development of Condwctive Polymere™

A mecting of such magnitude requires the sapport of 3
smoothly wmd efficeently min organization. The Sockety of Polymer
Science, Japan is such an organtration. The office of 53PS not only
arzanizes the Annual Meeting and the Annual Symposium but also
Imeragts with s members. The executive committies interacts also




with st soenad WF;nir.aruﬂ; I hp.m 2o} imemibhens of the cyocstive
OOmmAESe werve o0 Maona Commities

Ax mentionod above, The Anowl Mocting was hold a1 the
Craka International Coavention Conter. Soeme parfacipants ubiyed at
the Hotel, b most pasticipants who were finom agighboning large
Cities (Kyolo, Kobe of even fanher awayv—preater Ohaka i the
g of noarty 20 million peopke) wienl hoowe and oemmisied by
train of subway. i s pot uscommon ia Japes for people to com:-
kg wy b0 2 beiwars daly o mactings of ¢vem b0 wiork

The Repistration roquired aa esderuling of momamental
damanbons. Bul, o3 vl many bonds from eal ongamiaisned
wiere propancd to help the members of the office of PSS This pro-
wides enperience for students amd young wientisls

Annmal Mectings and Sympoiia are the xiles of o number of
eventi, Fof cuampls the mecting of ihé Edtorial Board ol Palyiter
Journal, the Erglish Joornal peblinked by the Sonety ook place-
PS5 alvo pobdrihes e Joumals 1a Japancwe, Several cormmiitoe
mectings are alvo held 3t the Anmesl Meetiog

Il o cusdomary that about 10-15 forqign guests atiensd the
anmial meetings of SPS]. Some ane clomely saociated andior coop
crale with seioniists of the Socscty 18 i alwo cunloamany st a lunch-
con i being beld on this cocasion which it attendad by selecied wis-
o and some past prosidents of e wearty, This tiime the lunch-

Yoshike imanishi

Susumi Nakai Yoshio Okamoto

Hitoghi Yamaoka

Jun|l Furukawa

con pamticipamix inchede N.A. Plud iMoscow), 0, Webaer
{Wilmington, DE), Q. Vogi (Amberst, MA), T, Sacgusa, A Abe, Y.
Imaniahi, M. Kamacki, §. Nakahama, T, Kajiyama, and K. Shida

O of the hightights of ihe Anmeal Mectings snd Symponda i+
the presentation of Awande. Thene are Awasds for students, induan
al polymet chormii fof yoong shd abu fof eatahlabed mvediga
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Hirashi Inoue

Masayuki Endo
toors, The mest impisrtan Awands are the International Distinguished
Sclentisis Awards. This wear there were 2 recipsents: Nikolai Al
Pland of Moscow, Bussiz) for his broad contributions to global poly-
mt scienoe and Dwen Wibster (Wilmington, DE, U5 AL) for bas
desgovery of Urosp Transfer Polymerization,

For exceptional service 10 the socicty, honorary membershaps
e SPS) are beviowed on Bighly deserving porsons, mostly past
Presidents of the society. This year's recipionis were Yukio
Imanihi, Prosident of the Socicty in 1993- 19935 and the Nobel
Lamreste Hideki Shirskawa

The “Honquet”™ s abaass beld the night before the cod of the

Anmnieal Mecting or Ansual Symposiam and is aiterdad by many par-
wcipanis of the meclings. We estimatod that this dinmer was 2endod
by pertaps 300 people. I is im bules style. and comdbsis of Japanese
fwith chipaticis) and Weacm food (with knife and fork). For one of
s (00 it wan an especially oviting event. Dovrens of friends anend-
ed which allowed him the opponiumty io soe thern apan a|lh.l|l§.'l't
sometnes oaly briefly to recollect experimces of many vears ago, It
was itdso the time 1o greet many voung friends that have pow taken the
nesiponsitei ity 10 Gpeate and extablin the palymer soiende of the future,

It s b tracetional] during the banguet that one of the promencnt
semiod meember of the socicty proposss the oes! “lampar™. This veas
i was Profesor Junjt Fardkawa, President of the Socicty i 197879,
Mo 59 years old, he s il a pillar of the tradstion of the society.

As gvery year the Anmual Mecting was 2 great sucoess. [t was
e i xoe lmu 'I.‘I.n..‘ NisERE g,rﬂrtuht'ﬂ 119 Iakihg aver with T -
tence and confidence.

Forme (OV )t was 2 :.pnn.\i celebration: 33 Vear e I fira
wvisited Japan 3t the IUPAC meeting in Japan. My visit was arrangod
by Junji Farulawa, It was 33 vears apo when | attended the fing
time the Annual Sympoosiam in Matioyama, of Ehime University in
the Fall of 1968, | have aftended 2 nuniber of Annual Mectmgs o
Annual Symposia of SPS), several times & an fnvited speaker. |
wish the Socicty amd the Japanese polymer community continued
SuCOCss im the future.
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