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Polymer IRC: the beginning

The IRC in Polymer Science & Technology
was established at the Universities of Leeds,
Bradford and Durham olst October 1989



Polymer IRC original board (1989)
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top: Prof Robin Harris, Durham  Dr Geoff Davies, Leeds Bill Colwell, Administrator
middle: Dr Phil Coates, Bradford Prof Eric Mcinbyeds Dr David Bower, Leeds, Dr Alaokett Leeds
bottom: Prof Jim Feast, Durham  Prof lan Ward FRS, Leeds Prof Tony Johnson, Bradford
Director



The principal objectives were

1.

To establish a recognised focal point for the future
development of polymer science and technology In
the UK.

To provide a more effective interface between
academic research and industrial research in polym
science and technology in the UK.

To produce a more substantial flow of polymer
scientists and technologists.



New Projects were Iinitiated:

1. The Synthesis, Characterisation and Applicationeyfdritic
Polymers.

2. Designed Networks.

3. ElectroactivePolymers:
(a) lonic Transport in Polymers

(b) NewPiezoand PyroelectridPolymers

4. Polymerisation Scalep ¢ Block Copolymers antelechelic
Polymers from Living Polymerisations.



5. Novel LiguieCrystal Polymers.
6. Polymer Composites:

(a) Mechanical Behaviour of new High Temperature
Composites

(b) Lightweight High Energy Absorbing Composites

(c) High Temperature Low Cost Polymer Composites

7. Polymer Process Modelling, Measurement and Control:
(a) Solid Phase Deformation processing
(b) Polymer Fluid Processing
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Sites

Durham University
-polymer chemistry

Leeds University
-polymer physics

Bradford University
-polymer engineering

Sheffield University
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+
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Engineering Physics/Chemistry/
Appl. Maths

A focal point for UK Polymer/Soft Matter Science since 1989

Connecting Industry and Academia

Linking ChemistrPhysics€Engineering

>100 staff over 4 sites + >150 PhDs and PDRAs
Research spending of~5M p.a.

Core Science + Knowledge Transfer

Industrial training and conferences
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PolymerIRC@Leeds

Fundamental enabling science for myriad applications

Non-equilibrium Physics
Glass Transition
Polymer Dynamics

Colloids
Biopolymers

Soft Matter Physics
Macromolecular Dynamics
Bionanotechnology

Industrial Collaborations
Spin-out companies
Polymer Processing

Energy and Environmental
Applications

Biomolecular Dynamics and
Structure

DNA

Membranes

Drug Delivery

Protein processing

Tissue Mechanics &
Design

Biofilms



PolymerlRC@Leeds partial list!]

w Soft Matter Physics (SMP)

w Prof PD Olmsteddynamics of polymers, membranes, proteini3js RML Evar®onequilibrium
statistical mechanicsheology pattern formation)

w SA HarrigBiomoleculaisimulation)

w Drs KJL Mattsofglasses, polymer dynami¢c8JERies(Cellulose/ionic liquids, NMRAM Voice(Li
ion gel electrolytes)

w Dr DB Adolfsimulations of polymer dynamics: permeability)
w Prof IM Ward(processing, industrial applications, gel electrolytes)
w Dr PJ Hinémechanical properties, hot compaction)

w Department of Applied Mathematics
w Drs OHarlenand DJ Rea(polymer and protein dynamics and theory, CiFiddelling
w Molecular andNanoscald’hysics (MNP)

A Prof SD Evangmicrobubblesand membranes, light harvesting, liquid crystals)

A Dr LDougan(proteins under extreme conditions, water/bbnding)



Polymer IRC@Leeds [a partial list!]

w Chemistry/Centre for Moleculadanosciencd CMNS)

A Drs PauBealesand RongjunChen (delivery: vesicles, polymer/membrane interactions, toxicity)
A DrDejianZhou(nanoparticledesign fordelivereyand sensing)

A Dr AmaliaAgelli (peptide aggregation and desigm)r Stefan Aue(simulation: proteins,
membranes, aggregation)

A + 3 AN Othergadvertising for 1 synthetic and 3 polymer materials chemis@dlourChemistry)
w Engineering (Institute for Particle Science and EngineeMegh9 y 3% XU

w Prof Simon Bigggmicrogelg NB A LIR2 Yy aA IS O2LRfte@YSNERI SYdzZ airzy
w Prof John Fisheftissue regeneration)
w Dr NKapur(engineeringheologyand [micro]fluidics)

w Food Science

w Dr REttalaie, Prof B Murray(food biopolymers: proteins at surfacebgology mucing
w Biology

w Dr EPaci(protein simulations)

W XoP



Non-Equilibrium Science

A Shear banding, dynamics and instabilities in
complex fluids

I Bioprocessing; wormlike micelles/surfactant
solutions, entangled polymer solutions,
biopolymers, colloidal suspensions,
microgels;

A Nonrequilibrium statistical physics

I The glass transition and ageing materials;
hydrogen bonded liquids, neaquilibrium
statistical mechanics, pattern formation in
colloidal suspensions and other complex
fluids, mechanisms of molecular motors;
colloidal crystallization.

A Polymer Dynamics

I Mechanical properties and processing of
multiphase polymeric materials, design of
strongly oriented polymer materials, nen
Newtonian fluid mechanics and flow
instabilities.



A Membranes
Aggregation and setissembly, peptidenembrane

association, phospholipid and stratum corneum
membranes, lipid bilayer structure, .

A DNA
I DNA mechanics, conductivity, supercoiling, recognition.

A Protein Dynamics

I Binding and interactions; coarsgraining of very large
protein complexes; proteins in shear; proteins in electric 32 peptides 128 peptides
fields, folding and mechanical unfolding, parallel ;g:;"el parallel 322;"6'

A Protein aggregation 3 & 43I 3 =
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http://mcb.asm.org/content/vol27/issue21/images/large/zmb0210770740001.jpeg

Some Industrial Application/Interest

A Hot Compaction and Oriented polymers

I Material behind topof-the-range Samsonite suitcase,
licensed to Propex. New EU project to develop next
generation of materials.

A Polymer Gel Electrolytes for Lithium lon Batteries

I Novel techniques for combining electrolyte (polymer gel)
with electrodes in continuous process.
A Cellulose Regeneration

I Use of ionic liquids for green processing; cellulose
aggregation, processing and phase behaviour.
A Lipid Membranes

i Delivery through membranes, skin membranes, design
and science of targetted release microbubbles for
G NBSGGSR YSRAOLFEt AYL dAy3dsE X

A Polymer Dynamics

i Delivery through membranes, skin membranes, design
and science of targetted release.



Collaborations & Funding

w Some industrial collaborations

w Unilever, Innovia Films, Mitsubishi/ETH Zurich, Lucite, DSM, Smith & Nephew, Propex, QinetiQ, Vic
Pharmaceuticals.

w Some Current Funding
w DYNACORP Initial Training Network (+11 partners on branched polymers)
w ESMI (FP7 Soft Matter Infrastructure Network).
w SOFTCOMP (FP7 Network of Excellence)
w HIVOCOMP (FP7 4 year project; polymer composites for road applications)
w EPSRC: DNA dynamics; Inkjet Printing (Programme Grant); Lipid bilayers (parts of 2 Programme Gr
w EPSRC/Welmec Regenerative medicine/Cartilage MRI imaging of mechanics/dynamics
w Unilever (membranes), Mitsubishi/ETHZ,
w PROPEX: hot compaction technology
w Leeds BHRC Biomedical and Health Research Centre
wX P



The Polymer Centre
at the
University of Sheffield

Dr Liam R Sutton

Polymer Centre Manager
MD, FaraPack Polymers Ltd
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The University of Sheffield

Our Faculty of Science "works to improve the
world by seeking to understand it, through
application of our research excellence. Whilst
knowledge itself has intrinsic value, we are
committed to the transformation of the new
knowledge we generate into real benefits,
whether they are economic, ecological, or
societal.”
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What is the Polymer Centre?

® Around 45 Sheffield-based academics
from Science, Engineering and Medicine

" Generalist, non-academic team based in
Faculty of Science

* Integral to 3 multi-university networks

“ 3 broad technological areas
— Advanced materials and manufacturing
— Electronics and photonics
— Bioscience and healthcare

‘. P I - O 0000 Praject Part-Nasnced
| |“.._- O er-] C' (".‘~.: ) -"(\.{_’*,.':) 2y the Esropesn Uséan
-] Centre Nano aCtorY 0000 © Deveinzesers Fimd



Advanced materials &
manufacturing

® Chemistry, physics and materials science
“ Composite Systems Innovation Centre
“ Additive manufacturing

= Polymer
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Electronics & photonics

it

Electronic and
Photonic Molecular
Materials

I

Physics, chemistry,
chemical engineering

" Sheffield Solar Farm

S}Iin
e.
The science behind
food & energy sustainability.
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Biomaterials & healthcare

* Centre for Biomaterials & Tissue Engineering
“ Materials science, chemistry, biology, clinic
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Working with us

® Training opportunities
— Basic Polymer Science, May 21-23
— Modular course, Oct/Nov

® Technology opportunities
— Nanofactory “Tech Check”

— Bespoke development of long term collaborative R&D:
contract; TSB; RCUK; UoS; KTP; METRC; PhD; MSc.

— Consultancy brokerage

“ Flexibility and response
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FaraPack Polymers Ltd

1XNE HESEARCH SYNTHESIS ANALYEIS
RESEARCH
* Tachnical problem solving in polymar materials,
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Contact us

" polymers@sheffield.ac.uk

"= www.polymercentre.org.uk

" 0114 222 9537
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‘ Durham Centre

for Soft Matter
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ADurham still does polymers!

AlLaunch of Durham Centre for Soft Matter
AMajor Collaboration with P&G

AAPME 2013



Dept of

Physics Industrial
Partnerships

Biophysical Sciences
Institute, Durham Energy

Institute
Dept of ____ Durham Centre for___ Dept of
Mathematics Soft Matter Chemistry
EPSRC, KTNs, TSB Dept of Polymer IRC

CPI, N8 Engineering



-

AOfficially launched in Feb 2011

A15-20 members of staff (and growing)

A40-50 PhD students

APolymers; colloids; gels; vesicles; emulsions; films; surfactants
micelles; suspensions; liquid crystals

ABiological Soft Matter

AComplex Fluids (polymers, melt rheology)

ASurfaces and Functional Interfaces

ADirector z Tom McLeish

ADeputy Director z Lian Hutchings

AManagementgroup
ADr Richard Thompson(Chemistry)
ADr Buddhapriya Chakrabarti (Mathematics)
ADr SuzanneFielding (Physics)
ADr JunJieWu (Engineering)



PG

A Centre of Excellence with P&G, CPIl and Peerless

Durham Chemistry and Physics Departments have recently
initiated a £14M (£5.3M RGF)research project with Procter and
Gamble,CPl and Peerlesssystems under project "CEMENT"- a
Centre of Excellence in Methods and New Technologies for
SurfaceModification and Cleaning

AFunctional polymers
ASurfaces and Functional Interfaces



10t International Conference on Advanced
Polymers via Macromolecular Engineering
(APME)

Hosted by the Durham Centre for Soft Matter
Durham University, August 18 t z 23 2013

Chairman/Organiser z Lian Hutchings



Scope of the Conference

Living and Controlled Polymerization
Radical Polymerization

Step Growth Polymers

Functional Polymers
SupramolecularPolymers

Polymer Colloids

Polymer Characterization

Biomaterials and Polymers for Medical Applications
Renewable/Sustainable Polymers
Polymers at Surfaces and Interfaces
Plastic Electronics

Polymers for Energy Applications
Complex Macromolecular Architectures
Polymers and Industry



Confirmed Speakers

Prof Craig Hawker (UCSB)

Prof Mitsuo Sawamoto (Kyoto University)

Prof Kris Matyjaszewski (CarnegieMellon)

Prof Andy Cooper (Liverpool University)

Prof Ludwik Leibler (ESPCI Paris)

Prof ChaoGao(Zhejiang University)

Prof Steve Rimmer (Sheffield University)

Prof Brigitte Voit (Leibniz-Institut , Dresden)
$O0 2AAEAT J/B62AEIT U j 7TAOxEAE E
Prof Taihyun Chang (POSTECH, South Korea)
Prof Holger Frey (University of Mainz)

Dr JeanFrancois Lutz (ICS, Strasbourg)

Prof lan Manners (Bristol University)
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polymer Polymer IRC at Bradford
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Durham ’ of Industrial
Sheffield Collaboration
Industry facing aspect
Pharmaceutical Advanced Polymer Micro of our research labs
Engl_neermg Mqterlal_s & Nano Bradford
Science Engineering Technology

www.pharmaceutical-

engineering.brad.ac.uk/
School of Life Sciences

Pharmaceutical
structuring for
enhanced
bioavailability/ drug
delivery

Industry Group

Industry technical/

consultation group

(>100 companies)
www.polymercic.com

www.brad.ac.uk/research/
rkt-centres/advanced-
materials-engineering/

www.polymer-
mnt.brad.ac.uk/;
www.ukmig.com

Advanced materials for
Healthcare
Technology &
Resource Efficiency;
including solid phase
&
fibre orientation
processing

Micromoulding &
surface structuring
for Healthcare &
Telecommunications

School of Life Sciences

UK:

QUB, Warwick,
York, Oxford,
Cambridge,
Huddersfield,
Swansea,
Sheffield Hallam,
Nottingham,
Loughborough;

International:
(inc. RCUK
Science Bridges
China, EPSRC
Global, and Joint
international
laboratory with
Sichuan
University)

N

Schoolof Engineering, Design & Technology




Polymer IRC Laboratories, Bradford



