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Polymer IRC: the beginning 

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



Polymer IRC original board (1989) 

                     top:  Prof Robin Harris, Durham      Dr Geoff Davies, Leeds       Bill Colwell, Administrator  
middle:  Dr Phil Coates, Bradford    Prof Eric McIntyre, Leed s    Dr David Bower, Leeds,     Dr Alan Duckett, Leeds 
               bottom:  Prof Jim Feast, Durham      Prof Ian 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. 
 
2.   To provide a more effective interface between  
       academic research and industrial research in polymer 
       science and technology in the UK. 
 
3. To produce a more substantial flow of polymer 
 scientists and technologists. 
 
 
 
 



New Projects were initiated: 
 
 
1. The Synthesis, Characterisation and Application of Dendritic 

Polymers. 
 
2. Designed Networks. 

 
3. Electroactive Polymers: 
 (a) Ionic Transport in Polymers 
 (b)  New Piezo and Pyroelectric Polymers 

 
4. Polymerisation Scale-up ς Block Copolymers and Telechelic 

Polymers from Living Polymerisations.  
 



5. Novel Liquid-Crystal 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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Polymer Interdisciplinary Research Centre 

 

Universities of  

ÅLeeds  - polymer physics  

ÅBradford ς polymer engineering 

ÅDurham ς polymer chemistry 

ÅSheffield ς polymer science 
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The Polymer IRC 

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

Å Connecting Industry and Academia 

Å Linking Chemistry-Physics-Engineering 

Å >100 staff over 4 sites + >150 PhDs and PDRAs 

Å Research spending of >~£5M p.a. 

Å Core Science + Knowledge Transfer 

Å Industrial training and conferences 

Engineering  Physics/Chemistry/  
Appl. Maths  

Chemistry  Polymer Materials Science  
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PolymerIRC@Leedsς 
Fundamental enabling science for myriad applications 

Soft Matter Physics 
Macromolecular Dynamics 

Bionanotechnology 

Non-equilibrium Physics  

Biomolecular Dynamics and 
Structure  
DNA  
Membranes 
Drug Delivery  
Protein processing  
Tissue Mechanics & 
Design 
Biofilms  

Polymer Processing  
Glass Transition  

Energy and Environmental  
Applications  

Spin-out companies 
Industrial Collaborations  

Polymer Dynamics 
Colloids 
Biopolymers 



Polymer IRC@Leeds [a partial list!] 

ωSoft Matter Physics (SMP) 

ωProf PD Olmsted (dynamics of polymers, membranes, proteins), Drs RML Evans (Non-equilibrium 
statistical mechanics, rheology, pattern formation) 

ωSA Harris (Biomolecular simulation) 

ωDrs KJL Mattson (glasses, polymer dynamics), ME Ries (Cellulose/ionic liquids, NMR), AM Voice (Li-
ion gel electrolytes) 

ωDr DB Adolf (simulations of polymer dynamics: permeability) 

ωProf IM Ward (processing, industrial applications, gel electrolytes) 

ωDr PJ Hine (mechanical properties, hot compaction) 

ωDepartment of Applied Mathematics 

ωDrs OG Harlen and  DJ Read (polymer and protein dynamics and theory, CFD, modelling) 

ωMolecular and Nanoscale Physics (MNP) 

ÅProf SD Evans  (microbubbles and membranes, light harvesting, liquid crystals) 

ÅDr L Dougan (proteins under extreme conditions, water/H-bonding) 

 

 

 

 

 



Polymer IRC@Leeds [a partial list!] 
ωChemistry/Centre for Molecular Nanoscience (CMNS) 

ÅDrs Paul Beales  and Rongjun Chen  (delivery: vesicles, polymer/membrane interactions, toxicity)  

ÅDr Dejian Zhou (nanoparticle design for deliverey and sensing) 

ÅDr Amalia Agelli  (peptide aggregation and design), Dr Stefan Auer (simulation: proteins, 
membranes, aggregation) 

Å+ 3 AN Others (advertising for 1 synthetic and 3 polymer materials chemists in Colour Chemistry) 

ωEngineering (Institute for Particle Science and Engineering, Mech 9ƴƎΣ Χύ 

ωProf Simon Biggs  (microgelsΣ ǊŜǎǇƻƴǎƛǾŜ ŎƻǇƻƭȅƳŜǊǎΣ ŜƳǳƭǎƛƻƴǎΣ ŎƻƭƭƻƛŘǎΣ Χύ 

ωProf John Fisher (tissue regeneration)  

ωDr N Kapur (engineering rheology and [micro]fluidics) 

ωFood Science 

ωDr R Ettalaie, Prof B Murray (food biopolymers: proteins at surfaces, rheology, mucins) 

ωBiology 

ωDr E Paci (protein simulations) 

ωΧΦ 

 

 

 

 

 



Non-Equilibrium Science 

Å Shear banding, dynamics and instabilities in 
complex fluids 

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

Å Non-equilibrium statistical physics 

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

Å Polymer Dynamics 

ï Mechanical properties and processing of 
multiphase polymeric materials, design of 
strongly oriented polymer materials, non-
Newtonian fluid mechanics and flow 
instabilities.  

 
 



.ƛƻΧΧ 
Å Membranes  

ï Aggregation and self-assembly, peptide-membrane 
association, phospholipid and stratum corneum 
membranes, lipid bilayer structure, . 

Å DNA 

ï DNA mechanics, conductivity, supercoiling, recognition.  
Å Protein Dynamics  

ï Binding and interactions; coarse-graining of very large 
protein complexes; proteins in shear; proteins in electric 
fields, folding and mechanical unfolding,  

Å Protein aggregation  

ï Aggregation and self-assembly, Amyloid fibril formation, 
protein-protein interactions. 

 
 

 

http://mcb.asm.org/content/vol27/issue21/images/large/zmb0210770740001.jpeg


Some Industrial Application/Interest 

Å Hot Compaction and Oriented polymers 

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

Å Polymer Gel Electrolytes for Lithium Ion Batteries  

ï Novel techniques for combining electrolyte (polymer gel) 
with electrodes in continuous process.   

Å Cellulose Regeneration 

ï Use of ionic liquids for green processing; cellulose 
aggregation, processing and phase behaviour. 

Å Lipid Membranes  
ï Delivery through membranes, skin membranes, design 

and science of targetted release, microbubbles for 
ǘŀǊƎŜǘǘŜŘ ƳŜŘƛŎŀƭ ƛƳŀƎƛƴƎΣ Χ 

Å Polymer Dynamics 
ï Delivery through membranes, skin membranes, design 

and science of targetted release. 
 



Collaborations & Funding 

 

ωSome industrial collaborations 

ωUnilever, Innovia Films, Mitsubishi/ETH Zürich, Lucite, DSM, Smith & Nephew, Propex, QinetiQ, Victrex, 
Pharmaceuticals.  

ωSome Current Funding 

ωDYNACOP Initial Training Network (+11 partners on branched polymers) 

ωESMI (FP7 Soft Matter Infrastructure Network).  

ωSOFTCOMP (FP7 Network of Excellence)  

ωHIVOCOMP (FP7 4 year project; polymer composites for road applications) 

ωEPSRC: DNA dynamics; Inkjet Printing (Programme Grant); Lipid bilayers (parts of 2 Programme Grants);  

ωEPSRC/Welmec Regenerative medicine/Cartilage MRI imaging of mechanics/dynamics 

ωUnilever (membranes), Mitsubishi/ETHZ,  

ωPROPEX: hot compaction technology 

ωLeeds BHRC Biomedical and Health Research Centre 

ωΧΦ 

 

 



 



 



 



 



 



 



 



 



 





7ÈÁÔȭÓ .Å× ÉÎ $ÕÒÈÁÍȩ 

Å Durham still does polymers! 
Å Launch of Durham Centre for Soft Matter 
Å Major Collaboration with P&G 
Å APME 2013  



Dept of  

Engineering 

Dept of  

Physics 

Dept of  

Mathematics 
Dept of  

Chemistry 

Polymer IRC 

Biophysical Sciences 

Institute, Durham Energy 

 Institute 

Durham Centre for 

Soft Matter 

Industrial  

Partnerships 

EPSRC, KTNs, TSB 

CPI, N8 



Å Officially launched in Feb 2011 
Å 15-20 members of staff (and growing) 
Å 40-50 PhD students 
Å Polymers; colloids; gels; vesicles; emulsions; films; surfactants; 
micelles; suspensions; liquid crystals 
Å Biological Soft Matter 
Å Complex Fluids (polymers, melt rheology) 
Å Surfaces and Functional Interfaces   
Å Director ɀ Tom McLeish 
Å Deputy Director ɀ Lian Hutchings 
Å Management group 
Å Dr Richard Thompson (Chemistry) 
Å Dr Buddhapriya Chakrabarti (Mathematics) 
Å Dr Suzanne Fielding (Physics) 
Å Dr Jun Jie Wu (Engineering) 



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

Å Functional polymers 
Å Surfaces and Functional Interfaces 

Durham Chemistry and Physics Departments have recently 
initiated  a £14M (£5.3M RGF) research project with  Procter and 
Gamble, CPI and Peerless systems under project "CEMENT" - a 
Centre of Excellence in Methods and New Technologies for 
Surface Modification and Cleaning.  



10 th  International Conference on Advanced 
Polymers via Macromolecular Engineering 

(APME) 
 

Hosted by the Durham Centre for Soft Matter  

 
Durham University, August 18 th ɀ 23 rd  2013  

 
Chairman/Organiser  ɀ Lian Hutchings  

 
 



Scope of the Conference 

Living and Controlled Polymerization 
Radical Polymerization 
Step Growth Polymers 
Functional Polymers 
Supramolecular Polymers 
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 (Carnegie-Mellon) 
Prof Andy Cooper (Liverpool University) 
Prof Ludwik Leibler (ESPCI Paris) 
Prof Chao Gao (Zhejiang University) 
Prof Steve Rimmer (Sheffield University) 
Prof Brigitte Voit (Leibniz-Institut , Dresden) 
$Ò 2ÁÃÈÅÌ /ȭ2ÅÉÌÌÙ ɉ7ÁÒ×ÉÃË 5ÎÉÖÅÒÓÉÔÙɊ 
Prof Taihyun Chang (POSTECH, South Korea) 
Prof Holger Frey (University of Mainz) 
Dr Jean-Francois Lutz (ICS, Strasbourg) 
Prof Ian Manners (Bristol University) 



Polymer IRC at Bradford 
 

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) 

Polymer Centre 

of Industrial 

Collaboration 

Bradford 

Industry Group 
Industry technical/  

consultation group  

(>100 companies) 

www.polymercic.com 

Industry facing aspect  

of  our research labs Pharmaceutical 

Engineering 

Science 

Advanced 

Materials 

Engineering 

Polymer Micro  

& Nano 

Technology 

RKT Centres: 

www.pharmaceutical-

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

 

www.polyeng.com 

www.polymer-

mnt.brad.ac.uk/; 

www.ukmig.com 

www.brad.ac.uk/research/

rkt-centres/advanced-

materials-engineering/ 

Pharmaceutical 

structuring for 

enhanced 

bioavailability/ drug 

delivery 

Advanced materials for 

Healthcare 

Technology &  

Resource Efficiency; 

including solid phase  

& 

 fibre orientation 

processing 

Micromoulding & 

surface structuring  

for Healthcare & 

Telecommunications 

       School of Engineering, Design & Technology 

 

 

 

 

 

Bradford 
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Durham 

Sheffield 
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School of Life Sciences 



Polymer IRC Laboratories, Bradford 
 
 


