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Poly Millenial 2000

Hilton Waikoloa Villages, Hawaii, December 9-13, 2000

Otto Vogl'® and William H. Daly(®)

(a) Department of Polymer Science and Engineering, University of Massachusetis, Amherst MA 01003-
4350, (b} Department of Chemistry, Louisiana State Universily, Baton Rouge, LA 70803-1804
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The Division of Palymer Chemistry. Inc. (Polymer Division) of the
Amecrican Chemical Society held a major iniermational symposium,
FOLY Milleanial 20060, from December 9-13, 2000 in Hawait. The
Internanonal Polymer Symposium Commitiee, chaired by Joseph C
Salamone with Stanley C. Isracl, Raphael M. Ottenbrite, James E
MoGruth, amd William H. Daly, organized POLY Millennial 3000,
The Ceemeral Chairman of the meeting was Willinm H. Daly. This
comprehensive mesting included the elemenix of a typical Biennial
Polymer Symposium of the Polymer Division, but was cxpanded o
allow xx tracks of preseniabons o ocour concurrenily,
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William H. Daly

The conference was held on the bag Tsland of Hawaii 21 the Hilon
Waikoloa Villages which is located near Kona on the West coast of
the Big Island

Haweaii, ealled e H1_-q Island is the emtem-mast iland of the
Hawaiian island chain. [ts name was used to name the entire group of
istands, which also includes Oahu, Mas and Kawss, but also Lonas,
Molokai, Niihau and Kahoolswe. The Hawaiian llands are the tips
of massive mountains crcated by the a crack in the eanh mantle that
has been spewsng molien rocks (lava) periodically for 25 millicn
years. The obdest and wostern-most island i3 Mithas. The younpest
island with still active voleanoes is the exdsiem-maost jsiand, the Big
Island. Hawaii was populated shout 1,000 years ago from Polynesia,
which in twrn was populated [rom East Asin via whal is now
Indomesin. Influences of the immigration that can be raced 1o Fij,
Tahiti and Samoa still exist today. The Hawaian islands, enjoving a
special tropical climate, are some of the most isolated, being 2500
miles from the closest landmass and 1400 miles north of the Equator.
The Jatstude is similar o Southern Mexico, the Yocatan Peninsula

The volcanic onpin of the Hawsaiian islands imbues them with a
rugped bindscape with spoctacular gospes and valleys. The ‘Big
Iiland” hos the most active volcano, Kilauea and the highest moun-
tain, Mauna Kea with n peak of 13,700 feet above sea level, The
mountain actually rises over 32000 feer above the occan fioor and
coull be considered the highest mountain on carth. The Bag iskawd, a1
W) mules long and 80 miles wide, has an aren more than all the other
Hawaiian islands combined. The Hawaiian climate is pleasant for the
tropics with the consdant trade wind from the east which brings high
rain fall in the east and almost desert like climate in the West. The
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moantains windward sides have ropical junghes. cascading waler-
falls, the west is devosd of rainfall.

The hig islund is the yoangest of the Hawaitn islands and the oaly
one still growing, Kilinuey is the most active volcamo on earth. The
Hawail Volcanoes Mational Park encompasses incredible volcanac
sies. Moma Kea being the highest mountain oo the island. The
almost equally high Mona Loa and the previeusly mentioned
Kiliauea are the only active volcanoes. which regularly crups. These
volcanoes are shickd voleanoes which open up and releass lava flows
when they become active. Consequently there e residues of lava
fow over most of the eastemn and southemn parts of the slands,

The Hawaiians were living as Jocal tribes until King Kamehameha
{1768 1819 united first the Big [sland in the eardy 1790% aid latct
captured the entire island chain, Known as Kamchameha the Cirear,
ki kingdom lasted wntil the mad 1890°s when Hawaii was annexed
a5 a territory by the US, Hawait became the Stith state of the Unioa in
1959, In carly 1800, the major trade of Hawaii was in sandal wood
and whaling. Later in the 19th contury, the Hawaiian wlands, blcwsed
by favorable weather conditions. developed 2 succession of tropical
crops from sugar cane o pinczpples. Now the mast cost efficient
crops are papaya and macademin naits, and of courie, Kana coffee.
Today, tourism s & major part of the Hawuian economy:
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The Conferencs, POLY MILLENNIAL 2000 consisted of about
600 panticipants, of which over 450 were scientific penicipants. They
came from 25 countries. Over 400 papers 2nd posters were present-
cd. The meeting was divided into 12 symposia and o pienary Herman
E Mirk Symposium. We applaud the diligent effars of the individ-
wal symposiam organizers in planning, assembling, =nd running their
SYMposia.

The ri:lul.'l-“'l:rIE sy mposin were hald:

A.) Polymers in Supercritical Fluds (21 Papersy B.) New
Developments in Polymer Syathesis (27 Papers and |4 Postersk
C.) Field Responsive Polymers (22 papersi: [2.) Academic-Indusirial
Intevactions in  Photonde and Noo-hocar Opeical  Polymer
Development (32 papers and 10 posters), E.) Sell-Assembled and
Spontansous Organized Polymeric Systems (I8 papers and 13
postzrsk, F) Polvolefing (19 papers and 8 posters), G.) New
Technigues for Polymser Charactenzation (25 papers and 10 postcrs),
H.) Biorelated Materials (34 papers amd 16 posters): L) Evolution of
Polymer Technologics (18 papers): L) Macromoleculsr Plasma
Chemistry (12 Papers ond 8 posiensk K. Firt Intcmational
Svmposium on Polymers in the Marine Environment (37 papers and
5 posters): L) Recent Advances in Engineering Thermoplasties (3
pEpein )

Sixty General Postess were also presenied. The whstracts of these
talks are collected in an Abstract Book. which is available [rom the
POLY Business Cifice.

A selection of presentations can be found bebow:

A. Polymers in Supercritical Fluids
Organizers: .M. DeSimone and M_A. McHugh

5. Bewersmann and M, Buback

Free Radical Solution Polymenzation in Siperanitical Fluids
AB. Homes, AJd. Cooper, S.A. Mang, MA. Corroll, B.5
Gordon, T.R. Early, and LM, Stamp

Controlled Syntheses in Carbon Dioxide

S, Howdle, B Christian, MR, Gilex, R.C. Major, and R AT
Griffiths

Polymer Synthedis in Sopercritical Fluids.

LM By Simaine

Fluoropolymers  Enabling the Carbon Dhoxide Tochnology
Platfrom

E.Guelari

Rheology of Polymers Swollen with Carbon Dioxide

LB, Meinichenke and G0 Wignall

Universal Aspects of the Polymer Behavior o Liquid and
Supetcritical Solvents

AM. van Herk, M. Cleven, M. Kennere, and §. Kewrentjes

Free Radical Polymerization in Supercntical Carboa Dioxide and
Hybrid Systems

E.T. Samulski

NMR Studses in Superenieal Fluds

S.K. Ober, 5. Weibel, V. Pham, H.P. Lewis, and K .Gleason

Mext Generation Lithopraphy: Studses of Supercrtical CO, as an
Enabling Developer for Supenior Resisl Perflormuance

B. New Developments in Polymer Synthesis
Organizers: K.1. Wooley and K.E. Uhrich
.t Hawker, E. Harth, ard T. Bosman
Combinatonal Approaches o Polymeric Maierials Using Living
Free Radical Procedures



K. Marviaszewski

Block and Graft Copolymers by Atom  Transfer Radscal
Polymerization

M. Sawamofe and M. Kamigoite

Transition Metal-Catalyeed  Radical Living  Polymerieafion:
Catalys Design and Precision Polymer Synthesis

Y. Kowakami M. ENshi, and ¥. Li

Controlled Synthesis of 5i-Containing Polymers

D. Marsirzky and K&, Carter

Functionalized Poly-2.7-Fluorenes:  Advanced  Designy  for
Improved OLED Devices

R0, MeCullough

Synthesis and Directed Assembly of Conducting Pelymer
MNanOsirociures

Hierarchical Self-Organszation of Dendritic Macromolecubes

K. Akagi

Helic:al Pﬂ'-l\_u _1I.'€|._1-]I:‘rll’! ﬂj nthesided  in .-\s_'.'mmmin: L'II.'|H'.1:|
Crystalling Reaction Facld

H.R. Allcock

Mew Approaches to the Synthesis of Hybrd Orgamc-inomganic
Macromolecules

S Stupp

Polymolecular Assemblies and Movel Matenals

B. Fhao and W1, Brinain

Surface-lmmaobilized Dhblack Cl.pu|_l. bialiee

Mid-infrarcd Moenitonng of Carbocationic Polymerizations

B.P Quirk, I. Yoo, T-H. Cheong, and ¥. Lee
Mew Developments in the Anionic Synthesis of Punctionalized
Polyiners

H._Higashimura. K. Fufisawa, Y. Moro-oka, 5, Nomekowa,
M. Kubota, A. Shige, K. Uvama, and 8. Kebayailida

“Radical -Controlled™ Oxidative Palymerization of Phennds

1. Narita, H. Homana, and M. Takeshita

Rudicol Polyadditon of Perfluorinated Isopropeny] Esters with
Methylene Compounds

M.E, Wright . Radford, and DA, Schorzman
The Synthesis of Polylcarbyne) and Relsted Conjugated
Polymers Using Palladiem Caralviis

(. Field Responsive Folymers

Organizers: G.E Wiek., T.W. Smith, and M. Abkowise

G F, Waek, G- Roswrin, and DG, Simpion

Electrospraving and Elecurospanning of Polvmers for Tissue
L-ngineenn;-'li'il.mil'lm:lh .-'L'|'.||'||':|.-_~|I:i-.-m

I L. West. (. Magypar, B. Taheri, and Y. Kim

Patterned  Field-tniluced Polymer Stuctures in Liguid Crevstal
Displanys:

B. Natr, A. Moment, L. MeAfee, J.-5. War and BT, Hormmord
Orderng and Oncentation in Ligaid Crystulline Thermoplastic
Segmemed and Block Copolymers

TV, Smuith arred MCAL Alskowirz

Semiconductive PVF, Composities

T Ktz

Lapuid-Crystalline  Physeal Gelss  Sigmificamt  Electro-ophic
Properues and Self-Organized Siructures

ILH, Rencker

Electrospinning and Polymer Nanofibers

MA. Heed

The Design and Measurement of Molecular Electronic Swilches
and Memories

€. W, Spangler

Design of Dendrimers for Photedics Applications

A il

Polymeric Light-Emtting Diodes; Effect of Polymer Strocture

Darrell Renakar

. Academic — Industrial Interaction in Photonic and Noo-linear

Optical Polymer Development
Organizers: Yans Yang, A B. Holmes, and C.Y. Kim

L&, Dalten

The Chemistry and Engineenng of Nanostruclured Polymenic
Electro-Optic Materials

S Tripathy and J. Kumar

Pholonics Tn;hr..ﬂluglﬂ. Collaboration Betwesn UMASS Lowell
Laboratonies and Arca Industrics

AKX fom, £, Ao, 5, frn, X. J'J:m'rg. M. Fiu, B Chen, [ ?J.Irﬂ#.
amd LR, Dalton

High Performance Perfluorocyclobutane-Contaimng  Palymers
for Electra-Optic and Ligha-Emitling Diods Applications
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K. W 5
POF Standardization Activity: Repon from Japan

A Tickaya, V. Koike, K Yokoyama, and E. Hignehi

Thin Highly Scatcring Optical Transmission Polymer Hacklight
with High Luminance 2nd Low Power Cansumption

KD Aka, LK, Han, and LM, Kin

Flengecscent Photo Imaging in Polymer Films Using Protected
Dve Precursors. Based on Chemical Amplification

ME._ Thompyon, §. Lomansky, K. Kwong, 5. Forress,
PE Burrows, M.E. Baldo, C. Adachi, T.X. Zhou, I Michalilk,
K. Bajan, and J.J. Brown

Efficiency and Lifetime of Electrophmsphorescent Light Ematting
[iodes

134, Kidee

Efficient Polymer BL Devices Based on Dye-Duspersed Poly(N-
Vimyicarbazole)

CH. Chen

Synihesis of Fluorescent Dopands for Orpanic Eectroluminsscent
Drevices

o T, Ki

Applicatons of OLED Technology to Information Displays

L. Tontsui
Seeking New Breskthroughs in Organic Light-Emitting Devices

Sell-Assembled and Spontaneons Organired Polvmeric
Systems
Cirganisers: F Papadimitrakopoulos and G. Decher

3.1 Stupp
Self Assembly Strategies for Materials and Devices

WE Huwang, M. Nakozawa, TK. Kwei, 5. Matooka, and

K Okamaio

Seli-Assembling in Sclutons of Polyialkyl substtuied pheayle-
necthynylene

BA Armitage

Templuted Assembly of Helical Dyve Aggrepmtes Based on
Binmolecalnr Becognition

V. Percec

The Polymer Science of the Single Molecule

XM Leor

Mamofabricatson of Ordened Multilayers by Allernate Adsorption
of Polyions, Profeins and Nanoparticles: From Planar Films io
Microtemplates

1), Sandman, M. Kim, LE. Whitten, and H, Sang

Optical Processes and Environmental Effects i Programmed
Electrostatic Assemblics of Conjugated Polymers

E Kupitake

Nano-Composite Layers and Moleculer Imprinting in Ulrathin
Films=
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Joseph C. Salamone Wﬁ'il'hmﬂ.ﬂn‘jr Stanley lsrael

F.

Polyolefins
Organizers: 1), O'Malley, JE McGrath, KB. Wagcner, and
TL. Hanlon

T Hopking and B, Wagener

Linear Prdvolefins Bearing Amino Acids

£LH, Grubs

Polvolefin Synthesis Using Late Metal Catalysis

E_Brant, E.L. Solomon, JM. Canich, P Stevens, B, DeVries,
F. Matsunaga, K. Squire, and M. Saniowe:

Im Situ X-Ray Absorpion Spectroscopy of Olefin Polymenzation
Catalysts

AR, Sigdle, R.A. Newmark, and KM, Theissen

Physical Crganomerailic Stodics of Metallocene Catalysts

B. Endeward, P Brami, M. Bemardo, and H, Thomann
HEecironic Strucore of Metallocenes Determined by Optically
Detecied Magnetic Roonance and Ab Initio Calculations

H. Ray
Give Your Catalyst a Good Home - How the Rescior
Environmenst Inflocnces Catalyn Performance

MA. Hillmyer

Synthests and Sell-Assembly of Block Copolymers Contnining
Muode] Polyolefins

I, Takewchi, 5. Kim, amd K Osakada

Ring-Opcning Polymenzation of Methylenceycloalkanes by Late
Transathon Metal Compleses

Pl Docrpinghaus, M.J. Bortwer, S.E. Bin Wadud, and
DG Beird

The Now Behavior of Sparsely Branched Metallocene Catalyzed
LLEFE

K. Sakuwrai, 5. Shinkai, WJ. Mcknight, D.J. Lohse, M. Ueda,
ard 8. Sakurai

Crystallization and Microdomain Morpohalogy of Polyethylese-
Ataciic Polypropylene Block Copolymers

F. Song and M. Bochmann

A New Genenic Approach 1o Highly Functionnlized Polypropencs



. New Techniques for Palymer Characterization

Orpanizers: B.D. Rather and . Rabolt

LE Rabele

Infrared and Raman Stwdics of Polymer Onentation in the “Real-
lime™ Domain

LG, Seferix and M.S. Tillman

Advances in Miceo-Thermal Analysis for Composile Systems
ED, Blam and C.E. Porter

Maodulated DSC and Segmental Dynamics of Thin PMMA Films

Ao Abe, [ Hicjima, T, Tekeda, and If. Fiiruya
A Combined Use of VT 2H NMR, and Computer

G, Castner

Polymes Surface Analysis in the New Millennium

J. Beister, €. Gosel and WM. Kulicke

Use of Combined Technigues SEC-MALLS-DRI and FFFF-
MALLS-DRI vo Charscterize Water Soluble Polysacchandes and
Polyelectrolytes

. Adamus and M, Kowalczuk

Electrospray  loo-Trap  Multistcp  Mass  Spectrometry  for
Structeral Characterization of Poly  [(R.S)-3-hydroxvbutanosc
acid] Containing a beda-Lactam End Group

FA. Netrd
Movement of Macromolecoles and Particles within Polymenc
Gels

H. Biorelated Materials

Orgamzers: 5.-1. Hoang and E, Chieflind

AL

Degradable Aliphatic Polyesters

£ Swifi

Rindegradable Polymers in a Sustainable Polymer Industry

X Do

Bicsynibesis, Stucturcs and Propentics of Polyhydroxyalkanoates:
Rindepradahle Palyesters

&, Misawng

Hydrogen Bonding Ring Containing Biodegridable Polymers

L. Amthrosio and [ Nicolais

Advances on Hydrogels and Composites for Soft Tissue Implants
WH, Daly and I}, Logan

Antimicrobial Properties of Quatemary Ammonivm Chitosan
Derivatives

EY. Ghi, B LT, Hill, ard A.K. Whittaker

Waler Sorption mio Some Methocrylate  Bused  Polymer
Hydrogels

B Dorgan, J. Palade, J.5. Williams, [, Kinanss, J. Wegner, and
5 Dec

-S.lm:ocheum:.d Conlen Effects on the Properies of Polvilactic
acid)

W, Glasser and A, Franko

Cellubose Fikeer Composites with a Thermoplastic Cellubose Ester
Mairix

I Saknrmi, T. Kimura, K. Koumoato, R. [puchi, and 5. Shinka
Complementary Polynucteotide Mimic Behavior of the Natural
Polvsaccharide Schurophylian in the Macromoleculzr Complex
with Sinagle Swandsd RNAS

1. tonn, J. Moseley, J. (uintero, and J. Boba
Binabsorbable Surgical Adbesives Based on Ester Denved
Cyanoacrylates: Design and Synthesis

K. Uhrich

Novel Synthetsc Polymers for Drug Delivery

RN, Beragani and 1L, Salomane

Polymer Surface Propertics Rebyled to Bacterial Adhesion

RM. Offenbrite, R. Zhao, and M. Haratake

Oligopeptices ax Potential Dmog Delivery Systems

C. Limozin, F, Gapachaud, and P Hemery

Controled  Amiopic  Polvmerzation of  lobotyleyanoacryvlale
{IBCA} in Water Using a New Miniemubston Process

B Culbertson, (0. Wean, and S.R. Schricker

Hyperbranched  Mult-Methscrylates, New Oligomers  for
Formalating Improved Denisl Compoaites

l’il‘mmn.l. Joseph C. Salamone

Ewvedution of Polymer Technologics
Ovganazers: 1.5, RifMe. T. Long. T_). Pacansky, and K. Havelka

J Creibel

Evalution of Polv{p-phenyiene sulfide) Technologes
BB, Primie and JOM, Bums

Evolution of Magnetic Recording Techrology

B, Packent

Evolution of Epoxy Technologiss

A Hale

Evalution of Optcal Medis for Telecommuznications

L. Salamone and J. Kiinzier

Evalution of Contact Lens Material Technology

D] Brunelle )
The Evolution of Polyvearbonate Synthesis Techniques

Fvalution of Polystyrene Technologies

M, e
Evalution of Phoedoresist Materials

B0, Ratner
Evalution of Surface Analysis Technigues for Polymers

Vol. 26, No. 9. POLYMER NEWS 321
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l "
Aklhiro Abe  Murray Goodman  William Brittain

J. Macremelecular Plasma Chemistry
Organizers: F. Denes and B.C. Wioods

M.A, Licherman
Polsed Power Plasm Dischasges for Mutenials Processing

Unraveling the Mechanisms Plasma Polymerization

TR Gengenbach, E. Chong, X. Xie, and H.J, Gricsser

Thiel Surfaces Preparcd by Plasma: Treatments and Plasma
Polymenzaton

Electronic Structure of Plasma Excited Solid Surface and {15
Applications to Drug Engincering

G Grobe, PI. Valiat, DM, Ammon, JLF. Kinzer, and
LC. Salamgne

Surface Enginesning Aspects of Siloxane Hydroge] Contact Lens
Mageruals

K. First Inlernational Symposiom on Polvmers in the Marine
Enviromment
Organirers; K.J, Wynne, P, Gatenholm, and B. Freeman
L8, Waite
In Pursuit of a Matura Trade Secret: The Muossel Adhesive
Formulation
MM.E _Callow, JA. Collow, LK Iste, G.P Loper. and
A% Brennan
Chemical and Surface Associzled Cues for Attschinent of Spores
of the Green Alga Entermorpiue
N, Havace, N. Yamamari, and J. Sunainoto
Polymers Secreted from Marine Microorganisms
L Platko, M. Bergling, P Gatenholm, and DL Kaplon
Chasacterization of Bamacle Adhesion Plague Protcins
LB Gorg, L. Kancko, and Y. Katsuyama
Hydrogels in Marme Environment
N, Ogara ;
Movel Optical Materinls Derived from Salmon DNA
B0, Freeman, MA, Armold, K. Nagai, and J, Yan
Monporous  Polymer Coatings for Fouling Reductien in
Membranes for Water Purification

322 POLYMER NEWS, Vol 26, No. 9

£ Garenholny, M. Andersson, M. Jelvestam, 5. Petronis,
K. Berntsson, and T. Ward

Microstrectured  Surfoces: Towards: Macrofooling  Resistum
Coatings with Rechiced Drag

Jo_Steiw, K. Truwby, C. Weod, . Wieke, J. Montemurano,
I Wendi, C. Smith; E. Holm, A. Meyer, . Swain, I}, Lapota,
. Kavanagh and B. Kovach

Silicone  Biofouling Release Coutings:  Comrclation  of
Conspositaonal Virtables with Macrofouling Attnchment Sirengih

I Wowalewski
Ia S Atomic Force Microscopy Studies of Polymer Surfaces in
Coontact with Water
M, Kishifvara, M. Hord, H. Yochizaki, and T, Muramuato
A Swady for a Sthoone-Based Foul-Release Coating for Ships
M. Thowvenin, K. Vallee-Rehel, 1.5, Perom, V. Langlots, and

! Criterin
Innovating Approoch in the Development of Antifouling Paints in
Betler Keeping with Matare
KL Wooley, I). Gan, and A. Mueller
Amphiphilic  Crosslinked Films  from  Mult- Architectaral
Components:  Preparation, Characlerization. and — Protein
Aduorplion Behavior
L Lk, E Johnrstor, 5. Bullock, 5.A. Myers, Merwin, and
K.J. Wynne
Bulk Characterication and Surface Feamres of Elastameric
fl‘liIHIlg.‘: F"I!k‘p:l.l‘l.'d from a, E‘D-dih'_l.d:m}'apull'_.'dl||:|¢ﬂ'|5:]uh:~.;|m:
and ihe Ethoxysiloxane Mixiuse "ES40°
C.K, Ofgr, 8.0, Kang, X. Li, E. Sivaniah, end EJ. Kramer
Non-Reconstructing,  Semifluorinated Costmgs for  Marne
Applications
LI, Stenper-Smith, P Zareas, ©. Webber, and N, Anderzon
Polyibisdialkylaminopheaylensvinylene)s as Polential Replace-
menis fior Chrominm

i

RNomoxic Foaling Release Contings for the New Millennium: An
Abtemative to Toxicant (Ce, Sn), Relense
L Finnay and J. Ly
Novel Pouling-Resistant Polyether-Polyamide Block Copolymer
Mermbranes for Chly Wastewater Treatment
ol MeCormick and 8.5, Armeniroet
PH-Responsve-Polvmernic Surfuctanis: Cipure/Release Mechanioms
for Foalant Removal from Shipboard Wastewater

L. Recent Advances in Engineering Thermoplastics
Onpanizer: E. Paschke

R, Kelyey, BM. Scardino, 1.5, Grebowics and H.H. Chuk
High Impact Terephihalate Copolvesters of Rigid Teirame-
thylcyvelobutanadinl with Flexible Diols

D Feldrign, I}, Banu, L. Campanelli, end H. Zha

PV C-Plasticized Lignin Polyhlends

O Satorday afternoon, December 9, the regisiration was held in the
Promenade, followed by the peneral poster session in the Water's
Edge Ball Room. The reception was held st T:00 pumn, at the Lagoon
Lanai. Tt allowed participamis to meet old fiiends, o make new
Acquainiances of just i mingle with participants and scoompanying
guesis. Breakfasis were also a1 the Grand Promenade and the Lagoon
Lanai.



The Hernan F Mark Symposium was held on Tuesday moming with
the presentations of the & Awardess, In the evening there was the
Mark Reception in the Grand Promenade and the Grand Ballroom
followed by the symposiem banguet. In Hawaiian tradithon, the ban-
squet was held in the form of a Luan af the Lagoon Lana. Lusiis have
as their center piece grilled entine suckling or very yousg pigs with
pmerous olser ocounes

The highlighi of the Luoo is the entertanment of dancers from the
islands. They perfommed dances of the South Pacific, based on the
cultures and traditions of the Palynesian slands Fip, Samoa. Tonga.
Tahiti and the woeld-famous hala dancers of Howan

Herman F. Mark Awardees
Otto Vogl, Murray Goodman, Robert W. Lenz, Leo
Mandelkern, Honry Hall, Robert Grubbs (laff to right)

The Herman F, Mark Symposium recognizing six awardees was the
highlight of the meeting. In ceicheation of the $0th Anaivenary of
POLY and ibe Millenmium., e Division of Polymer Chemastry of the
American Chemical Society selected the following six prominent si-
entitts to receive separately the Herman Fo Moark Awand in Polymer
Chemistry, the highest schentific Award of the Polymer Division: the
Awardees and summaries of ther talks are presenied below

Vog|
{Department of Polymar Sciance and Enginternng University
of Massachusotts, Amharst, MA)

My Lite with Pelymer Chemistry: From the 1950°s to
the New Century

My carly life in chemibiry was dedicatod 1o steroads and alicaboads,
the chiral carbon atom and raccmale separabons. Some work Tol-
lowed on mdical reactions and on heterocyelics, like purines and
pynmidines.

When I sarted working in my industrial cancer at Du Poat in the
mid HY's, polymer chemury hadd staned in i preatest growth pen
od. Sloreoipexific polymerization aad many isteresting pew
monomens. were being developed, new principles in polymer chem-
nry and physics were cvolving. -

I was becoming tnvolved with aldehyde polymerization, a subgest,
which would dominale a substantinl part of my scientific life
Polymeriztion of higher aliphatic aldehydes, stereospecific and con-
formational specific polymerization, optical activity hased on macro-
molecular avymmetry (nof the chiral atom) - helicity and whimately
the simgle chiral helix, Many discovenes had to be made on the way
to this lofty poal: Understanding and manipolation of the cciling
temperature of polymeriration, cryotachensic polymenzation. spatial
roquirement for specificity, measufements of the optical activily on
polymer powders, the cmbryonic stalg of polymerication (how sere-
ospecificity i chioral polymenzation developed in the carly pan of
oligomerization) and the racemate scparation of the oligomer with
two furns of the hehy

Functional polyesers, polymers with functional groups, were alwo
pan of my soacntific inerests throaghoot my carcer. Starting with
atachments of serobds on alioroating maleic  anhydndeiolefin
copolyinen, my grodp was involved ealy in working oa polymers o
drugs or Wologically active polymers. My ulfimale commitment 10
functionsl polymen was in polymerizable and polymer-bound UV
aphilizers and anthoxidants,

A smalker pant of the cffons in our research group was directed
sowand the wyathess and charscterization of unuual stroctures of
common sddition polymers, head to bead polymerns of commodity
plassics, Limited imvestipations took me inte the synthesis and poly-
meriralion of undommon polvimer intermeduted. high temperature
palymers, and polvmenzation under eatiems pressarncs
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Conference Report

In the last decacke oor intereits became directad Wwand more ges-
eral topics: Oricotal lacquers, bale acidl soqucsiering agents and the
ultimaze unformity of isotopécally pore woiform polymers.

Henry K. Hall
{The University of
S0 Anizona, Tusoon, AZ)

Donor-Acceptor Polymerizations: Past, Present,
and Future

H.K. Hall, Ir. presemted a lecture entitled “Charge = Transfer
Polymerkzation — and the Absence Thereo!T". An overview of this
ared, which onginated in dee 19605 and has continued (0 be active
cver since, was peesented. The principal features of <o called CT
polymenization of clectron-nch mosomers with  electron-poor
mopomers were listed. These included spontancous initiation, forma-
non of either homopolymers or altemating copolymen between the
donor and accepior olefins, and sccompanying formation of
cycloadducts, Recent literature. as well as oor own work, was cited
o indicate the lack of partecipation of CT complexas ia the propaga-
tion step. The alternation was ascribed 1o polar effects in free radical
reactions, 1= extensively documented by the work of Bernd Giese
and Hanns Fischer. According 1o this interpretation ebectron-rich rad-
icals prefer 1o react with clectron-poor monemers and vice versa.

Ax 1o the mechanism of spontanecus inltiathon, again various liter-
ature explanations werne considered and discarded. In particular the
eccurmence of electron tramsfer 1o form jon radicals, a5 well as forma-
tion of vinyl radicals. werne rejected. The comect explunation is found
in the postulate of Rolf Huisgen proposing the formation of tetra-
methylene intermediates in reactions of e-nch olefins with e-poor
olefins, The resulling tetramethyiene rwitierion-biradical can cither
initiate fonic homopolymerization or free radical copolymenization.
depending on substituents.

Fimally, & new hypothesis was presented to the effect thal any
attractive foroe which brings the e-rich donor and o-nch monomer
together enhances their rale of tetramethylens formation and hence
polymeriznion. Exampies in the Hieratune incheded Coalombéc inter-
action, Bronsted and Lewis acid-base interaction, hydrophotac!-
hydsophilic intersctions, and templating/lethering. Charge.transfer
complexation may play this role as well

Leo Mandelkern

{Deparimeni of Chemistry and Institute of Molecular
Bicphysics, Florida State University Tallahasses, FL)
How Polymers Crystallize

The microscopic and macroscopic properties of semi-crystalling
polvmers depend on the chain stuchure and morphnlogy. These in
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1 are governed by the erystallization mvechanisms that aee refloct-
ed in the kinetics of crystallization from the mell Thus, an under-
standing of the crysallimion kineties is  fundamentsl (o
comprchending properties. In this paper the pinciples that govern the
crystallization kinctics of polymers were discussed. They sene as
the basis for interpreting the experimental results for a variety of
polymer types.

Polymers follow the same gencral principles thal govern orystal-
lizatson of metals and other monomenic substances in terme of noecle-
ation xnd growth, However, cognizance must be taken of the fact that
the crystallizing umits are covalently. connecied with onc anther.
Thas introduces complexity mbo the analyses and nesds 1o be taken
into account as docs the fact that the transformation from the bquid
o crvstalline stale i rarely, if ever, complete. There afe two main
ways by which erystallization kinetics can be investigated. These are
studies of either the overall crystallization or the spherubite growth
rates, Each method has it advantages and disadvaniages and. in fact,
they complement one another.

Studics of the overall ervstallization rate bave demonstrated the
iinpiriance of meclealios processes, the role of molecular weight, the
structural regularity of the chaing and the initial melt stracture. The
roles played by these factons were demonstrated by expenment. The
necessary modifications © woenomeric theory were presented. In par-
ticulor, the physical meaning and significance of the Avrami
approach to polymer crvstallization was emphasized and the
maodifications seeded, painted oul.

Spheralite growth rates were discussed in terms of nucleation the-
ory znd mie maximum that i observed with crysallization tempers-
e, The relations, il any, berween nucleation theory, lamellar
structure and cham folding was critically examincd. The basas for
lamellar erystallite formation and the kind of chain folding that s
involved were also discussed. It was demonstrated, by the analysis of
crystallimtion kinetics of high molecular weight n-alkanes and low
melecular weight polyethylene fractions, that meclei composed of
regularly folded chains were not requared to form lumellar crystal-
Hies. There is no theoretical or experimental basis 1o acsume such
type muached, The physical nature of the regimes that have been postu-
luted were abuy discussed. The question of their existence. and the
iramsition (rom ope 10 the other. were examined in terme of theory
and the experimental resels that ase mow avalsble for mamy

homopolymers.

Robert Grubbs
{Califomia Institute of Technology, Pasadana, CA)
Palymer Synthesis Using Late Transition Metal Complaxes

Robert W. Lenz
(Department of Polymar Science and Enginaaring, University
of Massachusetts, Amherst, MA)

Polymer Chemistry, Biotechnology and Green
Materials: Chemical vs. Biological Synthesis of
bicdegradable Polyesters

Poly-3-hydrosyalkanoates, PHA's, are a ubiquitous family of
biopolymers, which arc produced by a wide varicty of hacteria as
intraceliulnr storage materials, dentical polyesters can be prepared
chemically by the rng-opening polymerization of peopaolactones
substitoted st the 3-position. In thix preseatation the biological and
chemical roates were compared, and the application of PHAR 2

thermally wuccmhlc bindsgradable polvesiers for green mnterials
were described



In nanme bacteria peodoce optically pure 3-hydroxyalkancate
meonommers and iustactic polymers with alkyl groups at the sposition
from simple siibstrates such as acetic acid. However, in the laborato-
1y, some bacteria can be induced to produce PHA'S with functional
groups on the aubstitoents at the 3-position when the cclls are grown
on substrates coataining such groups. The synthesis of chemically
equivalent PHA's from propiofactones substited at the 3-position
can be camied cut by either ester interchange, anionic or coondination
polymenzation reachons o obtan hgh molecular weight PHA's,
which vary in stereoregularty acconding 10 the chinality of the
monamers and the type of polymenzation reaction wied We have
studicd extensively the coordinstion polymeriratina of both racemsc
and chiral lactoncs using different types of alumoranes as coonlina-
thon catalysts. These catalysts can form sterecblock, crystalline
polymers lrom racemic lactones, and the crystallinaty and stercurcg-
wlarity control the biodepradabality of the FHA's obtalned. The pro-
codures wsed o determine  biodegradability with a vanety of
microorganims and perified hydrolase enrymes were descnbed.

The “m vitre™ polymenzation of 3-hydmxyvalkanoale monomers,
i the form of their Cosaryme A denvalives, wene also studied asing
polyimerase cnrymes (synthexases) of different bactenin. Thess
earymes Were obtaned from recombinast strais of “E. coli”™ coa-
taining the appropriate geaes, purified by chromatographic mcthods
and characterized for mokecular weight, The polymerases evaluated
were stable in agqueous solation and very active (mosi likely in thesr
dimeric form or as higher aggregates) as both catalysts and inftiators
for the chain prowth polvmerization of the monomers. The polyvmer-
iration reactions were extremely fadt amd very high molecular weight
pehimers could be oblained with mest monomers. In some cases, the
reactions appeared 10 he living polymerizations, and block copaly-
mers could be prepared.

Murray Goodman
{University of
Califormia — San
Diego, CA)

From Oligomers 1o Biopoalymers: An On-going
Research Odyssey

This lecture was dedicaled to his memor Herman Mark. In iz, two
areas of biopolymer research ongoieg in his Lborasosies were dis-
cussed. The first part dealt with the bound conformation of an antag-
onist o the aSbl integna recepbor. The second part summanized
broad aspects of owr desipn and synthesis of monadisperse collagen
mEmetics,

A Integrin Receplor

The a5bl mteprin (fGbnonsctin receptor) plavs an mportant role in
mediating ¢l stachment 1o fibronecting coll migration, mmor inva-
sion and metastasis. We have succedsfully camied out “*N.edited
transfierred NOE expeniments that provide sigmificant tniaght for the
clucidation of the “boactive {bound) conformation of antagonist
S[MpaRGDDVC] to the a%b] recoptor. Cur resulis demanstrate that

subitantial conformational chenges (“induced fit”) ocour upon ligand
binding. The bound structure exhibits 2 type-Ib tum anound Gly2 and
Asp3 residucs that play an i role in modulating the distance
between the ude chaim of Argl and Aspd, a key factor in the
specificity of ligand binding. The wborter distance between the
charged side chains of Argl and Asp3 (<6 A) indicates that the bind-
ing pocket for ah] receptor i narrow compared 10 that of allkb3.
The afbl imtegrin i involved in lamoe metastasis. Certsin RGD-con-
tmining peplides can suppress metastasss in vt by perturbing the
function of aSbl. Therefore, these results allow the design of more
specfic and potent aShl antsgoniits which can lead 1o new cancer

agenis. Furthermore, our spectrmcopic studics cxtablish
the conditions for NMR sudics of the receptor-bound conformations
of other iategnn antagonists,

B. Collagan Mimetics

In owr collagen mimetic program, we sought to design and svnthesize
movel trple belical stractures. Collagen mumetics composed of
Gly-Pro-Hyp. Gly-Nice-Pro and Gly-Pro-Klcu {where Nleu denotes.
N-isobutyiglycine) were assembled an the Kemp miscd and TREN
templates by segment condensation strategics. Template assembly of
collagen-hie peptide chains funbher stabilizes the tnple belcal stroc.
iure and enharces the thermal seability as compared to equivalent
singhe chain molecules. Triphe belicity of these povel struciures are
chamterized by biophysical messarements incleding temperatore-
dependent optical rolation mepuremenis. C and NMB spec-
troscopy and mokecular modcling, Stodics by optical rotation
measurements and CD s ¢ peovide information on the
structaral nature of the wiple belix, while NMR and molecule model-
ing allow insight into the innnsic effect of cach residoe within the
tripie helical arvay. Bioassays of our structures bave shown trple
helical collagen mimetics composed of Gly-Pro-Nleu sequences do
facilitate ccllular attachment and migration of epithelial cells and
fibroblasts. When immobilized on surfaces. the effect of (Gliy-Pro-
Mlgu)10-Gly-Pro-KH2 for cell binding activaty i comparable 1o that
of nsturad collagen. Following the denwnstration of the biosctivity of
our collagen structuncs. we have directed collagen mimetic rescasch
toward the synthesis of dendrimer armays apd comiplex macromolesu-
lor sssemblies for the development of bomaterials.

Senior Publishing Editor,
Elevier Science Lid,
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Conference Report

Ann-Christine Albertsson
Edktor, Biomacromol ecules

As often arranged 3 magwr meetings, two edilonial board meetings
wene held ot this Symposium: for Progress i Polvrer Science with
the Editor-in-Chibel One Vogl, and for Blomacmmalecules with the
Editor, Ama-Cheirrine Alberisson.

POLY Millennial 2000 was an event that few people will ever fmget.
hasth for its scientific excellence and 1tz Hawalian splendor.

Mectings of the scientific ACS community beld on Crahuo, Hawaii
amnd neighbonng Hawaiian islands has now become a tradibion
Several polymer reloted Conferences have been held on the islands
in the last 2 decades. The Polymer Division has played a major past
in mast of these meetings. First the ACS meeting in Honolulu was
held in 1584, Then, the Polvmer Division organiced a Hecnnial
Symposum in Waslea, Maw and was the lead organmization of two
Conferences of the Pacific Polymer Federation, PPC-1 at the Royal
Lahaina Resort, Ko'anapali. i Maui [Polymer News. /5, 191
{19900, and PPC-4 a1 the Hyast Resort in Poipu, Kawm [Polviser
Mews, 20,4191 1996)].



	University of Massachusetts Amherst
	ScholarWorks@UMass Amherst
	2001

	POLY MILLENNIAL 2000 Hilton Waikoloa Villages, Hawaii, December 9-13, 2000
	Otto Vogl
	William Daly

	Otto Vogl and William Daly, POLY MILLENNIAL 2000 Hilton Waikoloa Villages, Hawaii, December 9-13, 2000, Polymer News, 25(9), 317-326; Progress in Polymer Science 26, 2135-2156 (2001) 

