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Welcome, dear Reader, to this year's Review of the UK Polymer IRC. I hope very
much that you will do more than skim it (although we have tried hard to maximise
both information transfer and entertainment value for those who have time for no
more). For inside you will find 1001 ways of helping the industrial-academic
community in Polymers and Soft Matter to get the right science to the right team if
they already exist, and to create the science and the team if they don't.

Anyone who has been involved with the UK government's mechanisms that are set
up to enhance connectivity of industry to the science-base will know about the
developments that have dominated the Department of Trade and Industry, and
continue to do so as I write in the summer of 2007. I have heard many hand-
wringing speeches urging greater collaboration, but when I look at the creative
activities of the IRC and its key partner organisations in our own sector, I see already
taking place the real business of ªKnowledge Transferº that constitutes the vision
behind all the talking. Come, for example, to the annual ªUK Polymer Showcaseº,
now run in collaboration with the DTI's ªMaterials Knowledge Transfer Networkº and
Yorkshire Forward, and experience the vibrancy of the new science and the
immediacy of its potential for all sorts of industry. The 2006 Showcase contained
many highlights for me: certainly the afternoon examining ªmanaging innovationº
from different viewpoints was one. This year's meeting will be our first in London as
guests of the London College of Fashion ± naturally the subject of art, design and
polymer science will appear, but as always the high points will be the chance to meet
new people. I am delighted to report that the IRC has also been invited to have
permanent membership of the board of the DTI's new ªPolymer Innovation Networkº,
and that the IRC board has appointed Dr Barry Maunders, formerly of BP Chemicals,
to act for the IRC in developing our profile with the DTI and EU (see page 60).

The way in which IRC activities constitute a creative ªchainº of realisation is illustrated
by a new partnership with Faraday Packaging that began at last year's Showcase
meeting. It proved very easy to match the interests of a consortium of companies
each of whom wanted to understand more about the molecular aspects of processing
the materials they require with existing academics and industrialists within the
Polymer IRC Club. The first result was an oversubscribed focus workshop held this
spring in York, followed by a mutually-crafted proposal from a subset of Faraday
Packaging, the IRC Club and academic teams in Bradford and Leeds.

Another example, now at the next stage and running at full speed, is the DTI
Technology project on soft nanotechnology for encapsulation, run by Unilever and ICI
with Sheffield as the major academic partner together with modelling from Leeds.
Read later on about this exciting project, which illustrates perfectly how collaboration
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of this kind replaces the old ªeither/orº approach to fundamental science and its
application with a refreshing ªboth/andº!

The Durham team have been active in organising what we hope will be the first of
many IRC contributions to the various programmes of the EU Seventh Framework for
research and technology. Several IRC Club members and research groups are
participating in a large project on polymeric nanocomposites co-ordinated by the
University of Lyons that has already succeeded in its outline stage. Our first Marie
Curie Initial Training Network, on molecular rheology and co-ordinated from Leeds,
has also succeeded at the outline stage; we will know by the end of the year if they
are to receive full funding. Either way, the IRC is an ideal route to EU funding. We are
additionally exploring ways of using our academic contacts within Europe to find
research fellows interested in spending time on industrial fellowships with IRC Club
partners.

The international collaborations available within the IRC are growing all the time (see
special report on page 50). This is just one aspect of a core principle within the IRC;
if anyone approaches us with a scientific or technical need, we will find the best
answer to it, wherever in the world that might be!

So much for ªwhat the IRC can do for youº! There is of course the converse ± but
that's easy really. The IRC works well when people know about it, use it, suggest
workshops, and update their research information at the IRC office. Without
communication it just ceases to exist. So ªwhat you can do for the IRCº is no more
than an extension of ªwhat you can do for yourselfº in the end ± but please take
some time to make sure that anyone in your organisation who might find IRC
activities and networking helpful knows about it. And changing the things we do is
easy ± just contact the member of the IRC Board you know best (see information on
page 62) or me directly.

Enjoy the review!

Tom McLeish
t.c.b.mcleish@leeds.ac.uk
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IRC Interactions 
Networking in action

In this section of the report we give you a flavour of the types of activities taking
place around the network that involve more than one member of the Polymer IRC ,
either industrial or academic. Confidentiality issues limit the number of projects that
can be featured and we are especially grateful where industrial colleagues have
allowed their projects to be profiled.

Amongst our 2007 examples of collaborative working we include details of two of our
DTI sponsored projects, an update on Microscale Polymer Processing 2 ("PP2), the
White Rose Health Innovation Partnership and our successful EPSRC People
Collaboration bid that aims to strengthen links between the IRC and Chinese
institutions.
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The Polymer IRC 
Integrated Knowledge Transfer from a global player

At the last Polymer IRC Board meeting it was proposed that a plan should be drawn
up for greater integration and coordination of Knowledge Transfer (KT) activities
across the Polymer IRC. There is significant experience already within the member
Universities that can be drawn upon to assist this process.

There are already several areas of strength in KT across the four Universities. The
plan for the future is to further enhance this by aligning the KT activities across all
four Universities involved in the Polymer IRC. This will build on and improve activities
for current IRC Club members and further open the gateway for those who are not yet
fully engaged. There is a long track record of medium and large collaborative research
projects between academics at the four Universities, for example `MuPP', a multi-
million pound project. 

In addition to the track record on research, there are established relationships in key
areas of KT:
· Extensive KT `infrastructures' at Sheffield and Bradford.
· Polymer Centre of Industrial Collaboration (also part of the RDA KT Strategy).
· Training: Comprehensive training (for industry), including the `flagship' 9 day

modular course.
· The fee paying Industrial Club comprises all four academic sites together with a

growing number of companies.
· The 2 day UK Polymer Showcase conference.
· Individual examples of joint working on specific consultancy jobs.
· Joint projects realised through FaraPack Polymers Ltd.
· Commercialisation activities (licensing, spin-out, JV, etc) at all Universities.
· Individual industrial member R&D clinics with academic teams.

Working from this strong base the aim now is to address the gaps in this combined
KT offering and market the full range of KT activities on a Polymer IRC wide basis, i.e.
to include Brainstorming, Troubleshooting, Testing & Analysis, Consultancy, Expert
Advice, Expert Witness, Collaborative R&D, Technology Commercialisation and
links/support to PIN (Polymer Innovation Network).

The new plan will focus on building on the activities that already exist (listed above),
extending these to all four Universities, and putting in place a clear route into a
flexible range of KT activities for existing and potential IRC members.

There would be a central team responsible for marketing, training, events, publicity,
etc. (and that would serve as the single point of contact).
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There would be a technically trained coordinator at each of the four Universities,
whose role it would be to understand the expertise and facilities at that site, and lead
on business development, technical sales, networking, marketing, writing project
proposals, resourcing projects, securing projects, and managing project delivery. 

This should lead to greater (and easier) industrial access, forge new links, stimulate
innovative ideas, lead to more collaborative projects, and move more technology from
the academic to the industrial environment. A win-win situation for both academics
and industrialists involved in the Polymer IRC!

Contact: Malcolm Butler
m.a.butler@sheffield.ac.uk



Track and Trace Profiling for Packaging Applications
Laurence Hogg, Faraday Packaging Partnership
Faraday Packaging Partnership and the University of Leeds
Funding: DTI Technology Project

This project aims to develop a generic profiling `clock' based on thin film, printable
technologies, at the item or carton level, which will profile a range of properties
indicative of shelf-life, stability and safety of a food product throughout the supply
chain. The tag will provide historical information on, for example, temperature, volatile
gasses and/or pH of the product over a given time period. The tag will enable track
and trace visibility in the food chain to monitor spoilage, reduce wastage, improve
recall efficiency, identify and resolve weak points in the supply chain and inform retail
storage conditions. This will lead to improved quality of product thus improving
customer perception. The project is led by a collaboration of packaging and food
industries representing the supply chain with scientific and regulatory input from
leading UK research centres.

The project objective is to develop cheap, printable time sensitive devices, using
responsive smart thin film coatings to give a time history recording of the quality of
the food product. Such spoilage indicators include storage temperature, emission of
volatile gases, pressure (internal to the packaging), humidity, pH, incident light etc. In
order to be of use to the food and beverage packaging industry such technology
would need a cost-effective, integratable deposition process such as inkjet printing at
the item level, and to be compatible with the materials and packaging methods
currently in use. Progress on the design and operation of the device, focusing initially
on time/temperature profiling, is proceeding well to produce a printable device that
will record temperature over a specific time interval and how long any given
temperature was maintained within any given interval.

Contact: Laurence Hogg
Laurence.hogg@faradaypackaging.com
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Next-Generation Inkjet Technology
Universities of Leeds, Durham, with Cambridge, Manchester and Wales
Oliver Harlen, Tom McLeish, University of Leeds
Funding: EPSRC and Industrial Consortium

The Polymer IRC at the University of Leeds is a member of a research consortium
together with the universities of Cambridge, Durham, Manchester and Wales at
Aberystwyth funded by the EPSRC and industry, which is studying generic issues in
industrial inkjet printing. Although the principle of inkjet printing dates back to Lord
Kelvin in 1867, the higher accuracy and higher speeds required in the new
applications of inkjet make demands beyond the current state of the art. In many
printing applications the fluids contain significant amounts of polymer and/or
particulates and can show strongly non-Newtonian properties at the extremely high
shear and extension rates found in inkjet printers.

The project's objectives are to improve understanding, characterisation and modelling
of inkjet fluid flow and the effects of nozzle design and substrate properties. At the
Leeds IRC we have developed a numerical simulation of jetting and jet break-up from
both drop-on-demand and continuous inkjet. From these simulations we have been
able to predict the range of molecular weights and concentrations for which polymeric
additives prevent or delay jet-break-up. We are also developing new constitutive
models for dilute polymer solutions that take account of intermediate conformation
states between coiled and stretched polymers.
Postdocs: Dr Michael Knott, Dr Srinivas Yarlanki

Contact: Oliver Harlen
o.g.harlen@leeds.ac.uk

Figure 1: 
Simulation of the break-up in a continuous inkjet printer. 

Figure 2: 
Simulation of drop ejected from a drop on demand inkjet
printer. 



Towards a Soft Nanotechnology of Encapsulation
Unilever, ICI, Sheffield. Leeds and Hull
Funding: DTI Technology Project

IRC partners Unilever, ICI, Sheffield, Leeds and Hull have teamed together and won
an £800k Technology project grant from the DTI to bring advanced polymer
experiment and modelling to bear on the design of new encapsulation technologies.
The idea is to trigger both assembly and disassembly of vesicles built from semi-
crystalline block co-polymers. These polymers retain the amphiphilic character of
surfactants or lipids, familiar as building blocks of cell walls or foams, but exploit a
greater range of chemistry and their higher molecular weight to create barriers for the
small active molecules that will be delivered in the smart #nano-parcels#. Additionally
the functionality of the polymers, some parts of which are bio-mimetic, allow the
formation of vesicles to be switched on and off.

The IRC teams work in a complementary way, so that synthesis, characterisation and
modelling can be brought together to reduce the time it takes to affect a step change
in the technology. Polymers have been made that undergo a series of self-
assemblies, from micelles, to #wormlike phases# to vesicles (Figure 1). Surprisingly,
the team has discovered that the mechanism of vesicle formation is quite different in
the case of the block co-polymers to that of phospholipids: the #lamellae#, or layers of
ordered polymers, do not #wrap up# when allowed to self-assemble, but transform
into the large bubble-like structures in ways that filter the solvent through the growing
membrane.

The different, and molecularly controllable, behaviour of the polymeric surfactants
may be turned to commercial benefit: Martin Greenall of the modelling team at Leeds
and Hull has developed a programme that calculates the structure of spherically or
cylindrically symmetric objects formed from the self-assembly of the polymers (Figure
2). The search is on, using this tool, for the narrow route in the parameter space of
the polymers themselves that will lead to encapsulation. Meanwhile the Sheffield
team are turning the high power of synchrotron X-ray scattering to observe the
structures as they form.

Contact: Michael Butler, Tom McLeish or Tony Ryan
michael.butler@unilever.com
t.c.b.mcleish@leeds.ac.uk
tony.ryan@sheffield.ac.uk
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Figure 1: 
Sequence of structures in a block copolymer system
assembling in water, leading from spherical micelles, through
wormlike structures, to large vesicular assemblies.

Figure 2: 
AB diblocks (A red; B black) in S continuum solvent, with
XABN = XASN = 30 ; X BSN = -30 (better than athermal solvent
for the B polymers). A hollow cylinder is formed subject to
the constraint that the maximum copolymer density occurs at
r = R = 5.4aN 1/2.
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Virtual Institute - Polymer Process Structuring (VIPps)
A Polymer IRC Polymer Engineering proposal, Universities of Bradford & Leeds
Phil Coates, University of Bradford; Tom McLeish, University of Leeds
Funding: EPSRC

The Polymer IRC has been successful in obtaining funding under EPSRC's People
collaboration programme to develop a platform for new collaborations, under the
programme name of Virtual Institute - Polymer Process Structuring, VIPps, particularly
with Pacific Rim countries. The funding is worth £230k for an 18 month programme
starting 1 Oct 07. VIPps will emphasise the polymer engineering aspect of our
research portfolio, and the interaction between processing and structuring of
polymers (linking polymer engineering and polymer physics, mainly, with appropriate
polymer chemistry links, for example in reactive processing). A range of routes is
proposed to develop awareness of skills, facilities and research strengths, with a view
to promoting sustained research collaborations in structuring of polymers by
processing between the Polymer IRC groups and researchers in China and Japan.
In addition to the main thrust of the proposed co-operations, we will use the
programme to draw in others, by including associated groups in the UK polymer
community, together with relevant overseas groups. This will bring researchers
together from a selection of groups and research areas in the polymer engineering-
polymer physics arena, to mutual benefit, whilst further promoting the Polymer IRC as
an international focal point for polymer-related research. The project will use a two
tier approach. The core of the proposal (Tier 1) consists of Pacific rim co-operations.
Tier 2 consists of a wider range of groups worldwide, some of whom are already
involved with us, and aims to help the two tiers interact.

Phil Coates has used a recent visit to evaluate groups for potential collaboration in
advance of the start of the programme. There was enormous warmth for this
programme and ideas have been discussed with many groups. 

Contact: Phil Coates
p.d.coates@bradford.ac.uk



The White Rose Health Innovation Partnership (WHIP)
Universities of Leeds, Sheffield, York, Bradford
Funding: Higher Education Innovation Fund

This £4.7M HEIF bid was co-ordinated by the White Rose University Consortium,
comprising the Universities of Leeds, Sheffield and York, together with the University
of Bradford to create an innovative partnership that will provide a framework for the
delivery of new technologies, methodologies and practices into the medical and
healthcare sector, initially focusing on supporting Yorkshire's healthcare sector. It will
also use new approaches, including the development of an `innovation supply chain'
to improve the introduction of innovation throughout the NHS.

Three global healthcare companies, including IRC Club member Smith & Nephew,
have confirmed their participation in the initiative, providing a further pool of expertise
and experience on which the partnership can draw. The involvement of large numbers
of smaller medical technology companies in the region will be assisted by Medilink
Yorkshire & Humberside, the medical industry network organisation. Two US
collaborators ± the New Jersey Biotechnology Life Sciences Coalition and the
International Accelerated Radical Innovation Institute in the University of Toledo, Ohio
- will provide an even wider base of expertise to contribute to the project. 

The Polymer Centre for Industrial Collaboration (CIC) at Bradford is closely involved
with this project, with Phil Coates (in his role as PVC Research for Bradford), sitting
on the steering group. Work is now well under way with the first two workshops on
orthopaedics and dental themes having taken place at the Royal Armouries in Leeds
on 28 June 2007.

Contact: Phil Coates
p.d.coates@bradford.ac.uk
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Modelling of Diesel and Diesel Additives
Dr. Robert Tack, Infineum UK Ltd. (Abingdon) 
and Dr. Mark Wilson (Durham University)
Funding: Infineum

Diesel fuel is a highly complex mixture of short chain alkanes, with several other
components that enter in the fractionation process, plus a small amount of water
(<0.1%). Commercial diesel also contains a selection of additives with specific
purposes, such as reducing the sizes of wax crystals forming at lower temperatures or
allowing effective pump lubrication. This project attempts to understand the complex
interactions between many of these components within diesel, using state-of-the-art
molecular simulation techniques. The simulation methods used are molecular
dynamics and Monte Carlo studies, taking advantage of modern parallel computing
techniques to simulate large-scale systems. The studies use a combination of atom-
level modelling (each heavy atom represented within the simulation) and coarse-
grained modelling. The latter allows for the study of phenomena that occur beyond
the time scales normally accessible to atomistic simulation studies. 

Contact: Mark Wilson
mark.wilson@durham.ac.uk

The picture (above) shows an instantaneous snapshot from a
simulation of a model diesel system (atomic sites shown in
grey) containing a partially melted wax crystal (shown in blue)
and a polymer additive (shown in red and green).



Microscale Polymer Processing (!PP)
Universities of Leeds, Bradford, Durham, Cambridge, Sheffield, Reading, Oxford, 
UCL and TUE Eindhoven
BASF, Dow, DSM, ICI, Ineos, Lucite International, Basell and Mitsubishi
Funding: EPSRC 

This ªFlagshipº IRC project passed the hurdle of its EPSRC mid-term review this year.
An international panel of experts read a full 10-page report and interviewed
investigators, industrial scientists and research staff for a day before declaring 
the project to be on-schedule and performing at an internationally-leading level. 
The project's overall aim is:

To deliver a set of molecular design tools that will enable a predictiveapproach to
polymer processing, linking molecular engineering at the level of polymer architecture
to engineering at the level of process flow conditions to optimise the performance of
products.

The project team consists of more than 25 post-doctoral fellows and students
together with the collaborating team of scientists from a growing collaboration of
universities. Originally encompassing the four IRC centres plus Oxford and Cambridge,
Helen Wilson's move to UCL, Alexei Likhtman©s appointment to a chair and Jorge
Ramirez to a lectureship in Reading and Richard Graham's lectureship in Nottingham
broaden the project even beyond the welcome addition of Eindhoven planned for this
new phase! 

It starts with detailed molecular theories of polymer dynamics, including now both
tube and ªsliplinkº models (see the diagram of the concept behind the latest
theoretical model for bimodal blends by Kamakshi Jagannathan and Daniel Read in
which interactions with fast and slow neighbouring molecules are represented by fast
and slow constraints (see figure 1).

The next stage is detailed rheological experimentation using highly monodisperse and
well-characterised melts synthesised within the collaboration, including industrial
materials such as the branched ªmetalloceneº catalysed melt from Dow shown in
figure 2 in extensional rheology together with its multi-mode ªpom-pomº model fit.
These models can then be computed using the in-house software of the project, the
viscoelastic flow finite element predictor FlowSolve. An example of a stress-field
prediction from this programme for this special branched polymer melt flowing
through a constriction, from Harley Klein (Leeds), is shown in figure 3.

15
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Figure 2
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A vital ªfirstº for the project this year was the first release of ªflowSolve3Dº, a version
of the flow-predictor capable of using the project's molecular models to predict fully
three-dimensional flows. Results will initially be compared with the rich 3D data sets
from Tim Gough and Phil Coates' experiments in Bradford. Figure 4 shows a cut-away
view of such a computation with stress-contours at the two mid-planes of a
constriction flow.

Perhaps the most important step in the project over the year has been the
appointment of the first two knowledge transfer fellows, Suneel Kunamaneni and
Michael Kapnistos. Funded from the subscriptions of the industrial project members
entirely, they manage jointly a portfolio of applications-driven projects that take MuPP
science into industrial project teams. They call on the research personnel across the
MuPP collaboration as necessary, carefully managing the IP as they do so. But these
ªKT Projectsº also drive conceptual developments within the project. Recent
examples have been the addition of squeeze flows to FlowSolve(together with ICI),
and the first non-linear extension of the linear rheology predictor reported last year for
arbitrary mixtures of branched architectures (together with Dow and Ineos).

The CRYSTAL stream of the project, employs the methodology of using theoretically-
based experiments on model polymers to develop models of flow-induced
crystallisation. Figure 5 shows an isotactic polypropylene fraction processed visually in
the Cambridge Multipass Rheometer, using the same geometry as the predictions
and birefringence experiments above. In figure 5 both threadlike and globular
crystalline regions can be seen optically, forming in the flow-field. Experiments in
Sheffield and Eindhoven using other geometries are now being compared to
rheological molecular models of crystal growth rate in oriented melts.

The 2-PHASE stream of the project is directed at filled and blended polymer flows.
Fibre and particulate filled polymers have been compared with calculations of the
rheology; one key goal is to derive predictive transformations of the polymer rheology
models for a melt once it is filled. At the same time, a version of the FlowSolvecode
able to resolve the flow-fields at the particle scale itself is under development by
Oliver Harlen and Ahamadi Malidi at Leeds. Comparison of the effect of particle
chaining with experiments from Peter Hine and Manlio Tassieri is shown in figure 6.

Figure 3

Figure 4

Figure 5

Figure 6



The project publication list is growing ± here are some important
recent results 

Nathanael J. Inkson, Chinmay Das and Daniel J. Read., ªMonte Carlo simulation for
the structure of polyolefins made with two metallocene catalysts in a batch reactorº,
Macromolecules39 4920-4931 2006 .

Hine PJ, Duckett A, Read DJ, ªInfluence of molecular orientation and melt relaxation
processes on glassy stress-strain behavior in polystyreneº, Macromolecules40 2782-
2790 2007 .

J. Embery, R.S. Graham, R.A. Duckett, D.J. Groves, M. Collis, M.R. Mackley, T.C.B.
McLeish, ªA tearing energy study of ªoriented and relaxedº polystyrene in the glassy
stateº, Journal of Polymer ScienceB 45(4), 377-394 2007 .

Hine PJ, Duckett A, Read DJ, ªInfluence of molecular orientation and melt relaxation
processes on glassy stress-strain behavior in polystyreneº, Macromolecules2782-
2790 2007 .

Graham RS, Bent J, Hutchings LR, Richards RW, Groves DJ, Embery J, Nicholson TM,
McLeish TCB, Likhtman AE, Harlen OG, Read DJ, Gough T, Spares R, Coates PD,
Grillo I, ªMeasuring and predicting the dynamics of linear monodisperse entangled
polymers in rapid flow through an abrupt contraction. A small angle neutron
scattering studyº, Macromolecules39, 2700-2709 2006 .

Nigel Clarke, Edoardo De Luca, Julian Bent, Gavin Buxton, Tim Gough, Isabelle Grillo,
and Lian R. Hutchings ªPolymer Blends in a Contraction-Expansion Flowº,
Macromolecules39, 7607-7616; 2006 .

More information is available from the regular project newsletters and other
information available directly from the project website at
http://www.irc.leeds.ac.uk/mupp2/

Contact: Tom McLeish
t.c.b.mcleish@leeds.ac.uk
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Molecular engineering with self-assembled peptides'with
`Mimicking nano-structured natural materials following a modular
approach'
University of Leeds PCF group and SOMS Centre, Wageningen Research Centre, TU
Eindhoven 
Funding: Dutch Polymer Institute

The IRC at Leeds is a member of a joint Dutch-UK team funded by the Dutch Polymer
Institute (DPI), a sister institution to the IRC, to understand and exploit the self-
assembly properties of peptide polymers. At Leeds the project is focused on the
molecular engineering of peptide nanotapes that form a hierarchy of fibrillar
structures (shown in figure 1) that can be tailored to assemble and disassemble in
different environments and conditions. We will use molecular simulation (Sarah
Harris), coarse-grained modelling (Tom McLeish) and scattering, microscopy and
spectroscopy (Amalia Aggeli) to map out the composition space for these novel self-
assembled polymers. Some of the modelling work will be done in Eindhoven (Paul
van der Schoot), and novel chemistry will be developed there as well (Cor Koning).
The Dutch groups will be using similar materials in block co-polymer form to develop
bio-mimetic encapsulation assemblies that benefit from the same modelling and
theory teams (see figure 2).

Contact: Sarah Harris
S.A.Harris@leeds.ac.uk

cross-linked 
functional core

peptide

Figure 1

Figure 2



Centres and Spin Outs

The academic members of the IRC use a variety of means to link their scientific
capabilities to innovation, coupling science to industrial and consumer needs.
Academics at the four universities have excellent records of working together and with
industry to exploit the research excellence and leading facilities that can be found
across the network. 

Many of these projects are channelled through the specialist centres that have grown
to provide ease of access to academic knowledge that can be used to improve
products and process structure.

19
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The Polymer Centre at The University of Sheffield 2006/07

An essential consequence of the Polymer IRC for its member universities is that all
polymer related research should be represented by an integrated local structure. This
is how it is done at Sheffield.

The Polymer Centre represents approximately 40 academic members and their
research groups active in seven Departments across the University of Sheffield, about
180 polymer science and engineering researchers in all. Managed by Dr Malcolm
Butler, the Polymer Centre staff co-ordinate a range of training and technology
opportunities for industry and other external partners, with a particular focus on the
shorter term interactions key to building the strong relationships necessary for
successful, longer term collaboration.

In the last financial year, Polymer Centre members were engaged in long term (6
months) research contracts worth a total of £24m. Of this, £4m came from industry,
either unassisted or with government support such as the DTI Collaborative R&D
programme and Knowledge Transfer Partnerships.

In addition, the Polymer Centre itself achieved income of £160k for events, training
courses, consultancy and short term testing and analysis work; FaraPack Polymers
Ltd, Sheffield's contract R&D spin-out Company, achieved sales of ca. £200k for
short and medium term projects with industrial partners. Efforts in promoting new
intellectual property arising from our members' academic work also met with
significant but commercially sensitive success.

The Polymer Centre's success is underpinned by a number of distinctive features:
· An extensive contacts database: 1,700 ªliveº contacts and 500 archived,

representing some 800 companies, alongside universities and other
organisations.

· Customer First accreditation of customer relations management systems. In
06/07, 173 ªwarmº enquiries were logged, from a total of ca. 300.

· Two highly knowledgeable technical staff members (Manager and Business
Research Fellow, both ex-industry) with the generalist's approach to spotting
connections between problems and possible solutions within the range of
expertise at Sheffield, complementing the expert's focused, in-depth approach,
typical of the academic staff.

· Talented staff dedicated to marketing, event management and training course
organisation. 71 delegates attended the 2006 Polymer IRC modular course on
Polymer Science & Technology.



· Project management experience in R&D, testing and analysis and event
organisation. The Polymer Centre manages the £3m, multi-university SNOMIPEDE
project, for example.

· Familiarity with the array of external funding sources that support KT.
· Integration with the Polymer IRC.
· An increasingly symbiotic relationship with FaraPack Polymers Ltd, a contract R&D

company with the ability to carry out short research, testing and analysis jobs
drawing on the academic expertise and facilities of the University of Sheffield on a
sub-contracted basis.

In summary¼

The Polymer Centre continues to provide single-point-of-contact access to all aspects
of polymer science and technology at the University of Sheffield, managing
relationships and projects with a focus on clients and, hence, commercial
expectations.

Contact: Malcolm Butler
m.a.butler@sheffield.ac.uk 
www.polymercentre.org.uk 
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FaraPack Polymers ± target growth achieved and planning for
expansion

FaraPack Polymers Ltd undertakes short to medium term proof-of-concept and
trouble-shooting work in the area of polymeric materials supported by the expertise
and facilities of the world-class Polymer IRC. It was set up as a joint venture between
Polymer Centre and Faraday Packaging Partnership (www.faradaypackaging.com). 
Its services include:
· feasibility studies.
· polymer testing and analysis.
· literature searches.
· technical problem-solving.
· speciality polymer synthesis.
· design of new materials.
· evaluation and development of new materials.
· formulation.
· process optimisation.
· expert witness work.

It started by focusing on the packaging industry, but has since expanded to cover
numerous other market sectors, such as polymers, general chemicals, specialty
chemicals, and home & personal care. Examples of work and case studies can be
found on the website at: www.farapackpolymers.com

The company is going from strength to strength, now just starting its fourth year
trading, building on the last year's success which included doubling turnover to
£200k. With an ever expanding international client list, a large range of industrial
contacts and increasing experience, FaraPack Polymers Ltd is even better equipped
to tackle any job related to the polymer industry. Now looking at expanding the range
of work covered, the company is looking forward to exciting developments over the
next year. Target areas for the next couple of years that will enable engagement with
a wider range of the Polymer IRC are: coatings, sustainability expertise, composites,
additives, processing, and expert witness work.



The model for FaraPack Polymers was to be able to fill the gap that often exists for
Universities where they can do very short jobs (typically a few days) and longer
projects (greater than a year) but struggle to resource projects spanning a few weeks
to a few months. Having firmly established that there is a market for what we are
doing, we are looking to publicise our capabilities to a wider audience and further
grow the company over the next twelve months.

Therefore, the future looks bright for FaraPack Polymers, especially as their previous
customers often return with repeat business and are so happy with the work carried
out - ªFaraPack Polymers is a very capable and professionally run organisation.º 
Ian Appleyard, Advansa (previously DuPont SA).

Contact: Dr Malcolm Butler
malcolm.butler@farapackpolymers.com
0114 222 9499
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Centre for Self-Organising Molecular Systems (SOMS)

The SOMS Centre, part of the IRC network at Leeds, is the UK's only academic
organisation which is specifically devoted to the study of molecular self-assembly and
self-organisation processes. During its 14 year history, SOMS has helped stimulate
the huge growth in interest which is now apparent in this field. Some of the recent
developments in research at SOMS are listed below.

DISCOTIC LIQUID CRYSTALS
SOMS is one of the worldwide pioneers in the field of conducting discotic liquid
crystals. Liquid crystals of the type first developed in SOMS are now used globally to
improve the viewing angle of flat panel displays. Recent work has focused on
obtaining increased charge carrier mobilities, and ambipolar conduction, in
phthalocyanine liquid crystal layers. Very large enhancements in conductivity have
also been obtained by doping with metallic nanoparticles. Discotic liquid crystal field
effect transistors are under development in collaboration with Merck. 

SELF-ASSEMBLING PEPTIDES
There is now extensive interest in self-assembling peptides, for applications ranging
from tissue engineering and dentistry to surface coatings and catalysis. SOMS has
led the way in characterising and modelling the hierarchical self-assembly processes
exhibited by peptides, to form tapes, fibres, fibrils and gel matrices. Recent work has
been focused on peptide self-assembly on smooth solid (mica) surfaces, where it has
been demonstrated that the surface crystallographic axes serve as templates for tape
formation, offering the potential for a high degree of directional order. The work
involves collaboration with a large number of UK and European academic partners,
and with Dow Chemical. (For more details see the report on the Dutch Polymer
Institute Project on page 18 of this review). 

SUPPORTED AND SUSPENDED LIPID MEMBRANES
There are currently two main aspects to this work: firstly, the development of the
underpinning technologies for membrane sensor systems based on bilayers supported
or tethered to solid surfaces, bilayers suspended above lithographically defined
apertures, or phospholipid monolayers on mercury, and secondly, the creation of
biologically functionalised surfaces by local membrane modification. The latter work
involves collaboration with Seiko-Epson, and is one of the main themes within a
RCUK Basic Technology grant: achievements have included the formation of well-
defined hydrophobic/hydrophilic surface patterns using lithographic photochemistry. 



DIRECTED ASSEMBLY
We regard the development of techniques by which control over self-assembly/self-
organisation processes can be exercised as being crucial for transfer of this science
into commercial applications. This requirement is common to all the research topics
within SOMS. For example, control of the molecular alignment of discotic molecules
on silicon surfaces has been achieved for the first time in SOMS using soft
lithography methods, and spatial re-organisation of lipid molecules in membrane
arrays has been demonstrated using electric fields.

NANOPARTICLE TOXICITY
We are establishing a major new activity in nanoparticle toxicity assessment based on
the SOMS lipid membrane systems. In proof-of-concept work, phospholipid
monolayers supported on mercury have been successfully used to screen for
membrane disruption caused by both organic nanoparticles (peptides) and metal
oxides. 

In addition to our research activities, the SOMS Centre is also the UK's leading
provider of nanotechnology education, hosting the Ǹanofolio' portfolio of
nanotechnology Masters programmes (in partnership with Sheffield University), as
well as the UK's longest established Nanotechnology BSc degree. 

Contact: Rob Kelsall, Direct, SOMS Centre
r.w.kelsall@leeds.ac.uk
www.soms.leeds.ac.uk
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Leeds Lithium Power
Flexible Rechargeable Lithium Batteries with Polymer Gel Electrolytes
Dr. Alison Voice and Prof. Ian Ward, University of Leeds

This year has seen many advances towards the commercialisation of flexible
rechargeable lithium batteries using a polymer gel electrolyte. As a result of several
successful conference presentations by Prof. Ian Ward and Dr. Alison Voice, many
new potential partners have been identified, and discussions and tests are in
progress. Techtran continues to support the work through the spin out company
Leeds Lithium Power and a successful EPSRC grant application allowed the
appointment of a post-doctoral researcher from India to work with us at Leeds,
developing both the commercial and scientific angles of this project.

Interested parties can view further information and contact details through the web
site www.LeedsLithiumPower.com

Contact: Alison Voice
a.m.voice@leeds.ac.uk



Wildfire Snowsports Ltd

Wildfire Snowsports Ltd, a company spun out of the University of Sheffield to
commercialise an invention by Prof Peter Styring of the Department of Chemical &
Process Engineering, has seen significant developments over the last year.

The company markets microfluidic, self-waxing systems for skis and snowboards
based on two patent filings by the University of Sheffield covering the technology. 
In tests on indoor snow at Xscape, Castleford, Wildfire skis substantially outperformed
the best race waxed skis currently available. The results have attracted considerable
interest from the chemical engineering community and articles have appeared in New
Scientist and Professional Engineering Magazine, as well as the front page of the
Daily Telegraph.

The company is now in advanced discussions with international ski manufacturers
with a view to introducing the product as a component of new skis and it is looking to
license the technology into the retrofit ski market. Tools have already been cut for the
production of retrofit kits for snowboards.

Contact: Peter Styring
p.styring@sheffield.ac.uk
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The Dyecat" Process
Sustainable Production of Coloured Polymers
Richard Blackburn, Patrick McGowan, Chris Pask and Chris Rayner, 
University of Leeds

With the depletion of petrochemical feedstocks, it is necessary to produce new,
useful and environmentally friendly polymers for a sustainable future. Poly(lactic acid)
(PLA) is a linear aliphatic thermoplastic polyester derived from 100% renewable
sources such as corn and sugar beet, and the polymer is biodegradable. NatureWorks
LLC (USA) has developed large-scale operations for the economic production of PLA
polymer used for packaging and fibre applications. It is important that such fibres are
used in fabric for apparel applications. This is for several reasons: polyesters currently
used for apparel applications, mainly poly(ethyleneterephthalate) (PET), account for
over 40% of world textile consumption (second only to cotton) and their use is
constantly increasing; production of such polyesters consumes fossil fuel resources
and disposal of the polymer adds to landfill sites as they are non-biodegradable and
are not easily recycled. PLA fibre, in contrast, is derived from annually renewable
crops, it is 100% biodegradable and its life cycle potentially reduces the earth's
carbon dioxide level. 

PLA is formed by ring opening polymerisation of the cyclic dimer of lactic acid
(lactide). As the range of potential applications continues to grow, coloration
becomes a significant problem as it is required for most large-scale (tonnage)
applications. The dyeing of PLA is an obvious approach to this, however there are
very significant problems with this, not least hydrolysis of the PLA under the aqueous
conditions typically required for dyeing, and sustainability issues associated with the
dyeing process. 

We have developed proprietary polymerisation technology referred to as the DyeCat$
Process, which allows coloration of PLA to be carried out at the polymerisation stage
by incorporating appropriate chromophores into the catalyst structure, which remain
in the polymer at the end of the process. 

DyeCat" PLA fibre

Black DyeCat" PLA



This totally eliminates any subsequent dyeing step which also avoids potential
hydrolytic degradation; it produces a superior polymer with homogeneous coloration
throughout; and because the dye is covalently bound to the polymer, gives unrivalled
colour fastness compared with polymers coloured using conventional dyeing
techniques. Importantly it also allows us to access colours which are otherwise
difficult to achieve on PLA (e.g. black, see previous page) due to the high dye
loadings usually required.

In order to exploit this technology, we have established DyeCat Ltd. as a spin out
from the University of Leeds, with funding from Yorkshire Forward and Techtran (Dr
Rob Rule). The DyeCat approach is patented, and can be applied to a range of
different polymers in addition to PLA. The focus of the company is on giving superior
polymer properties while reducing the environmental impact of textiles and plastics,
as well as giving significant cost reduction compared to conventional technology.

Contact: Chris Rayner
c.m.rayner@leeds.ac.uk
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World Class New Facilities for Micro & Nano Moulding at Bradford

A new multimillion pound atrium-style engineering research laboratory was officially
unveiled at the University of Bradford on 3rd July 2007 by Baroness Lockwood and
Yorkshire Forward's Dr Ceri Williams. The Centre for Micro & Nano Moulding is a £2.2
million development funded by the Higher Education Funding Council for England and
regional development agency Yorkshire Forward, the Department for Trade and
Industry, the Engineering and Physical Sciences Research Council and industry,
including Battenfeld, Motan and Fanuc.

The new centre, managed by Ben Whiteside, currently has six staff covering ultra
small-scale precision moulding and compounding of polymers, nanocomposites and
biomedical materials, complementing the larger scale processing facilities in the IRC
laboratory. Typical products include medical components, telecommunications and
optical products.

The wider Polymer IRC Engineering Laboratory, which is currently working with over 70
companies, has over 50 researchers associated, and includes 16 injection moulding
facilities and 15 extrusion lines, a Solid Phase Orientation Processing laboratory, a
Rheo-Optical laboratory and reactive Processing and Process Spectroscopy laboratory,
an advanced materials characterisation suite, a Coating laboratory and a Computer
Modelling laboratory.

For more information visit: www.polyeng.com and www.ukmig.com

Contact: Phil Coates
p.d.coates@bradford.ac.uk
Or
Ben Whiteside
b.r.whiteside@bradford.ac.uk

Baroness Lockwood opening the centre



The Polymer Centre of Industrial Collaboration

The Polymer Centre of Industrial Collaboration is a highly successful member of the
Regional Development Agency (Yorkshire Forward) brand for its key Knowledge
Transfer centres, related to the industry clusters for this region. It maps directly onto
the Polymer IRC activities in Bradford, and provides a clear contact point for industry.
The University of Bradford is Customer First accredited and the Polymer CIC is a
leading example of this, with extensive links to companies (over 70 live collaborations
at present), providing a quality connection for industry to our academic skills and
world-class facilities. The Director, Prof Phil Coates and Commercial Manager, Dr John
McGrath (ex industry) are assisted by industry associates in specialist areas (injection
moulding, extrusion and micro & nano technology), and over 50 researchers.

The Polymer CIC was in the first group to be accredited by Yorkshire Forward, and has
been successful in developing its funding model, with direct contracts with industry
and government, and in winning a range of awards for industrial collaboration. The
latest of these was the YF Innovation Award, 2007, for work on energy saving
process technology with Taylor Products Ltd. The Polymer CIC currently has won 3
SPARK awards from the Materials KTN, and runs 3 Knowledge Transfer Partnerships,
two DTI programmes and two RDA programmes, in addition to direct industry
contracts. 
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YF Innovation award, 2007 to Polymer CIC & Taylor
Products Ltd

From left to right: John McGrath, Sue Nelson, Phil Coates,
David Scheeres and Terry Hodgkinson
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The Polylab concept offers companies open access to our technology for exploratory
studies, including 16 injection moulding facilities, 15 extrusion lines, a solid phase
orientation laboratory, a rheo-optical laboratory and reactive processing and process
spectroscopy laboratory, an advanced materials characterization suite, a coating
laboratory and a computer modelling laboratory ± all with strong industrial in-kind
support in technology (process technology, sensors, characterization technology) and
software (Moldflow, Polyflow, Compuplast, Abaqus, Ansys, Mattlab, Labview, etc). It is
involved in a range of workshops and open days, and joint meetings with sponsoring
companies. The latest large event was the very successful Polymer Process
Engineering international conference (July 2007, at Bradford ± the 11th in this
biennial series) which was accompanied by a strong commercial exhibition and
extensive laboratory demonstrations. 

For more information visit: www.polyeng.com; www.polymercic.com

Contact: John McGrath
j.c.mcgrath@bradford.ac.uk
Or
Phil Coates 
p.d.coates@bradford.ac.uk



Research Highlights
The Latest from Around the Network

Throughout the year we ask academic staff across the Polymer IRC to let us know
what has been happening in their area so that we can distribute the news through
newsletters, reports and our web site. We also asked members of the club if they
would like to update us on what has happened in their organisations and this year
include our first industrial report which we hope will set a trend for the future.
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Surface Functionalisation with Sugar-containing Pol ymers
Neil Cameron and Sebastian Spain, University of Durham

Sugars play a vital role in diverse biological processes, including fertilization, the
inflammatory response, virus particle docking to the cell surface and the spreading of
cancer cells (metastasis). These sugars are found on cell surfaces, where they form a
dense coating known as the glycocalyx. It is the interaction between these sugars
and receptor proteins on other surfaces (viruses, cells, bacteria, etc.) that produces
the observed biological responses. Thus, polymers bearing sugar groups on the
backbone (glycopolymers) can interfere with these processes, leading to applications
in therapeutics and diagnostics.1 In the Durham IRC, glycopolymers have been
prepared2 and their interactions with carbohydrate-binding proteins have been
studied.3 Recent work attempts to mimic the natural occurrence of sugars at surfaces
by attaching these glycopolymers to nanoparticles, quantum dots and flat substrates.
In a simple one-pot procedure, gold nanoparticles are prepared and surface-
functionalised in situ with glycopolymers that have a `sticky' thiol end-group.4 These
particles have been shown to be able to interact with proteins adsorbed onto polymer
beads, using a simple agglomeration assay (the nanoparticles each have many
sugars on their surfaces, so can `crosslink' the polymer beads). Future work will
explore the use of these particles as carriers for cancer-associated sugars, with the
aim of producing synthetic anti-cancer vaccines.

Contact: Neil Cameron
n.r.cameron@durham.ac.uk

References
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Well-defined Glycopolymersº, J. Polym. Sci. Part A: Polym. Chem., 45, 2059-
2072 2007 .

2. M. Ambrosi, A. Batsanov, N.R. Cameron, B.G. Davis, R. Hunter, J.A.K. Howard,
ªSynthesis and Characterisation of Polymethacrylates Bearing ¸-D-glucopyranoside
and ¸-D-galactopyranoside Residues: Influence of Preparation Procedure on
Polymer Compositionº, J. Chem. Soc., Perkin Trans 1,45-52 2002 .

3. M. Ambrosi, N.R. Cameron, B.G. Davis, S. Stolnik ªInvestigation of the interaction
between peanut agglutinin and synthetic glycopolymeric multivalent ligandsº, Org.
Biomol. Chem., 3, 1476-1480 2005 .

4. S.G. Spain, L. Albertin, N.R. Cameron, ªFacile in Situ Preparation of Biologically
Active Multivalent Glyconanoparticlesº, Chem. Commun., 4198-4200 2006 .Figure

Schematic of glycopolymer-functionalised gold nanoparticle
(top), TEM image of glycopolymer-functionalised gold
nanoparticles (middle) and optical micrograph of
agglomerated protein-coated polymer beads (bottom).



Modifying Surfaces and Interfaces with Functional Polymers
Lian Hutchings, University of Durham

The concept of using multifunctional polymer additives to modify surfaces and
interfaces is extremely versatile and patent pending technology developed in Durham
by Dr Lian Hutchings, Dr Richard Thompson and Dr Nigel Clarke and reported in last
year's Annual Review, has attracted ongoing commercial interest in the past year
whilst the Durham team continue to widen the scope of the technology through
academic research. 

Multiple functionalities at one chain end of the polymer additive provide a strong
driving force causing the additive to surface segregate. Once at the surface the
presence of multiple functionalities are far more effective at imparting specific
properties at the surface than additives with a single functionality. The pendant
polymer chain serves to compatibilise the additive with the bulk sub phase, with the
intention of providing a durable surface layer. A further key advantage of this
technology is that the additive may be added to a bulk polymer during the processing
step, eliminating the need for further potentially expensive post processing
modification procedures.

The original two UK patent filings were combined at the PCT stage when the
International Application was filed (PCT/GB2006/001866). Now that the patent has
been published (WO2006/125965) the Durham team have been busy writing up their
work for publication in the open literature and talking to industrial partners about
possible collaborations to take the technology forward towards commercial
applications. Discussions have been held with ICI, Technical Fibre Products Limited,
DuPont Teijin Films and Akzo Nobel resulting in funding for a PhD student in 
Dr Hutchings' group (by TFP) and ongoing industrial trials with DuPont Teijin Films. 
Dr Hutchings will also be having discussions with Asahi Glass during an upcoming trip
to Japan in October.

The concept of using multifunctional polymer additives to modify surfaces and
interfaces is extremely versatile and the Durham team continue to apply for research
funding and to seek out industrial partners to take this work forward.

Contact: Lian Hutchings
l.r.hutchings@durham.ac.uk
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Multi-scale modelling of polyphilic macromolecules
Mark R. Wilson and Juho S. Lintuvuori
Department of Chemistry, Durham University 

Polyphilic polymers and dendrimers provide a fascinating route towards building new
classes of functional materials. In a polyphilic molecule, the chemist has the
possibility of designing well-defined regions containing different types of interaction
(e.g. aromatic, aliphatic, siloxane, fluorinated, hydrogen bonding), or alternatively, of
using different combinations of rigid or flexible groups. By careful molecular design,
microphase separation in the bulk can be used as a tool to encourage self-assembly
of well-ordered nanoscale structures. 

However, polyphilic systems pose a real challenge to modellers. Large numbers of
atoms often make atomistic modelling impractical, particularly when the molecules
themselves form mesophases, which order over large length-scales. In addition, the
relatively long times associated with molecular motion and the (even) longer times
associated with changes in molecular order cause real difficulties for the simulator.

This project is developing new techniques for coarse-graining complex
macromolecular systems, and providing new ways of speeding up simulation methods
to allow researchers to predict mesophase formation. The overall aim of the work is
to make molecular simulation a more useful tool to help chemists design new
polyphilic macromolecules with the desired self-organisation. 

Contact: Mark Wilson
mark.wilson@durham.ac.uk
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The pictures show (top) a snapshot of the structure of a
single dendrimer molecule, which has been modelled using a
new coarse-grained simulation model; (bottom) the structure
of the dendrimer in a lamellar mesophase.
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Plastic Blood
Lance Twyman, University of Sheffield

Lance Twyman at Sheffield is working on a form of usable plastic blood that would be
completely sterile and easily transportable. The new blood is made up of plastic
molecules that have an iron atom at their core, like haemoglobin, that can carry
oxygen through the body. The artificial blood could be cheap to produce and they are
looking for extra funding to develop a final prototype that would be suitable for
biological testing. 

Over the last five years the team has concentrated on producing something capable
of carrying oxygen around the bloodstream. They have combined a porphyrin with
monomers that build together in a hyper-branching or tree-like structure. The
molecule is remarkably similar to haemoglobin in size and shape, while providing the
right environment around the porphyrin core for iron to bind and release oxygen. And
the polyethylene glycol (PEG), a water-soluble polymer used to assemble the
branched structure, is already used for medical applications. 

The plastic blood is a dark red water-soluble paste with the consistency of honey. As
with real blood, the colour comes from the porphyrin. Experiments are currently
confined to the test tube, but there are exciting possibilities for applications in war
and disaster zones where supplies of readily available uncontaminated blood could
save many lives. 

The plastic blood is currently on display in #Plasticity - 100 years of making plastics#
at London©s Science Museum.

Contact: Lance Twyman
l.j.twyman@sheffield.ac.uk

References
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Chemistry Highlights from Sheffield
Professor Steve Armes, University of Sheffield

Colloidal nanocomposite particles . Final-year PhD student Andreas Schmid has
shown that colloidal polystyrene/silica and poly(styrene-n-butyl acrylate)/silica particles
can be prepared by conducting in situ (co)polymerisations in the presence of an
ultrafine silica sol. Unlike previous protocols, the new nanocomposite formulation
involves very high silica aggregation efficiencies (up to 99 %). This is an important
advance, since excess, non-aggregated silica is difficult to remove and can
compromise various properties, e.g. mechanical properties of films and interfacial
activity. A patent application has been recently filed and several chemical companies
have been approached with regard to possible commercialisation.

pH-responsive microgels. PhD student Damien Dupin has shown that poly (2-
vinylpyridine)-based particles can act as particulate emulsifiers for oil droplets and
also stabilise foams (air bubbles). The key to success involves careful design of the
surface composition of the particles to achieve strong interfacial adsorption. These
particles are pH-responsive and swell to many times their original volume at low pH.
This allows the stable emulsion or foam to be broken by addition of acid, since this
causes spontaneous particle desorption from the interface.

D. Dupin et al., ªDirect Vizualization of a Self-Organised Multilayer Film of Low Tg
Diblock Copolymer Micellesº Langmuir, 2007 , 23, 5563, ; D. Dupin et al., submitted
to PCCP, 2007 .

Block copolymer micelle templates for nanostructured silica particles . Cationic
block copolymer micelles have been used as colloidal templates for the controlled
deposition of silica under biomimetic conditions. SAXS and TEM studies confirm the
`core-shell' nature of the resulting 35 nm diameter silica particles, which could be
useful for delivery applications. A patent application has been filed and an advanced
stage has been reached in selling this technology to a global speciality chemical
company.

J.-J. Yuan, S. P. Armes, O. Mykhaylyk and A. J. Ryan, ªCross-Linking of Cationic Block
Copolymer Micelles by Silica Depositionº, J. Am. Chem. Soc. 2007 , 129 , 1717.
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Polystyrene-silica colloidal nanocomposite particles prepared
with very high silica aggregation efficiencies by in situ
polymerisation of styrene in the presence of a commercially
available ultrafine silica sol.

Nano-structured core-shell particles of 35 nm diameter
prepared using cationic block copolymer micelles as a
colloidal template for in situ silica deposition.
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Biocompatible block copolymers . New thermo-responsive ABA triblock copolymers
have been synthesised by second-year PhD student Jeppe Madsen based on a
biomimetic `B' monomer, 2-(methacryloyloxy)ethyl phosphorylcholine (MPC) and a
hydroxyl-functional À' monomer, 2-hydroxypropyl methacrylate (HPMA). These
triblocks dissolve in cold water, but form free-standing micellar gels in warm water
that have been shown to have good biocompatibility (collaboration with Prof. Sheila
MacNeil at Sheffield). The thermo-responsive nature of the outer HPMA blocks was
completely unexpected and offers a promising alternative to polymers based on N-
isopropylacrylamide, which is an expensive and highly toxic monomer that requires
purification prior to use. Our Macromoleculespaper on this topic was one of the most
downloaded articles for this journal in 2006.

J. Madsen, S. P. Armes and A. L. Lewis, ªPreparation and Aqueous Solution
properties of New Thermoresponsive Biocompatible ABA Triblock Copolymer Gelatorsº,
Macromolecules, 2006 , 39, 7455.

Controlled-structure primary amine-based block copolymers . A very successful
collaboration between second-year PhD student Liz Read and former post-doc Dr.
Lihong He has resulted in the synthesis of a series of well-defined homopolymers,
statistical copolymers and block copolymers based on 2-aminoethyl methacrylate.
This monomer is unstable in its free base form, but can be polymerised using either
ATRP or RAFT chemistry with reasonably good control. There are relatively few
literature examples of controlled-structure primary amine-based vinyl polymers, so
this Unilever-funded work is expected to have significant impact. 

L. He, E. S. Read, S. P. Armes and D. J. Adams, ª Direct Synthesis of controlled-
Structure Primary Amine-Based Methacrylic Polymer by Living Radical Polymerizationº,
Macromolecules, 2007 , 40, 4429.

Contact: Steve Armes
s.p.armes@sheffield.ac.uk

Clear evidence for latex bilayer formation within aqueous
foams produced using a 380 nm diameter poly
(2-vinylpyridine) latex as a foam stabiliser.



Computational Biophysics
Sarah Harris, University of Leeds

The recently established Computational Biophysics group within Polymers and
Complex Fluids in the School of Physics and Astronomy at Leeds has grown rapidly
since its inception in 2005 and the group now consists of three postdoctoral
research assistants and three PhD students working alongside Dr Sarah Harris. The
central theme of the research group is the use of state of the art computational
methods to study biological macromolecules from a physical point of view. The
physical as well as chemical properties of these complex macromolecules play an
important role in biological function because biomolecules are flexible and dynamic
structures rather than rigid objects with a uniquely defined chemical structure.

Current research projects within the group include: a study of charge hopping through
double stranded DNA; RNA and DNA folding and topology; a study of the mechanical
properties of DNA and atomistic modelling of peptide self-assembly and aggregation.
The group is also developing new theoretical methods for extracting physical
quantities from atomistic simulations, and interpreting these in terms of their
importance in biological function. For example, one aim is to calculate the dielectric
constant of a protein, as this determines how a given biomolecule will respond to
changes in the pH of the environment. Another is to quantify the thermodynamic
changes which take place during molecular recognition. As these research projects
span a significant proportion of the length and timescales relevant to molecular
biology, they require a variety of computational techniques and collaborations with
scientists from disciplines as diverse as theoretical polymer physics and experimental
quantum chemistry. 

Contact: Sarah Harris
s.a.harris@leeds.ac.uk
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2006 saw continued growth for Huntsman, with the acquisition of the Textile Effects
Division of Ciba Speciality Chemicals. This resulted in the formation of a new Division
ªMaterials & Effectsº, supplying world class engineering plastics (adhesives, pastes,
sealants) and textiles. 

To promote internal alertness of the technologies acquired via acquisition of the
Textiles Effects Group and to share technologies from the Advanced Materials Group,
an internal conference and poster exhibition was held early in 2007.
Some 50 scientists represented their knowledge and endeavours, attracting
technical, marketing and technical service personnel from the newly centralised
facilities in Basel, Switzerland. Of particular note : Professor Tom McLeish was the
Plenary Speaker delivering an inspiring lecture on the outlook for the IRC and
Emerging Science and Technologies.

Huntsman is a global manufacturer and marketer of differentiated chemicals. Its
operating companies manufacture products for a variety of global industries, including
chemicals, plastics, automotive, aviation, textiles, footwear, paints and coatings,
construction, technology, agriculture, health care, detergent, personal care, furniture,
appliances and packaging. Originally known for pioneering innovations in packaging
and, later, for rapid and integrated growth in petrochemicals, Huntsman today has
14,000 employees and over 75 operations in 24 countries. The Company had 2006
revenues from all operations of over *13 billion.

Contact: Ranjana Patel
ranjana_patel@huntsman.com



Micro and Nano-Technology

Members of the IRC are working on national and regional strategies for new MNT
technologies. Professor Richard Jones FRS from Sheffield has been appointed Senior
Strategic Advisor for Nanotechnology by the Engineering and Physical Sciences
Research Council (EPSRC) from 1st June 2007. Richard will spend 3 days per week
advising EPSRC on the development and implementation of its nanotechnology
strategy and act as an advocate for nanotechnology wherever necessary.

Professor Richard Jones said: #Nanotechnology, responsibly developed, could help
meet a number of society©s pressing needs in areas like sustainable energy and
medicine. I am looking forward to working with EPSRC and the research community
to ensure the UK is at the forefront of the global competition to develop exciting
science and valuable applications in nanotechnology.# 

Richard is Professor of Physics at the University of Sheffield. He leads the Polymer
Physics group, and conducts research into the properties of polymers and
biopolymers at surfaces and interfaces. In his research, he aims to learn from some
of the principles used by nature - self-assembly and molecular responsiveness - to
create synthetic nanodevices such as molecular motors. He is also involved in public
engagement activities in the area of nanotechnology, both in explaining the
technology itself and in debating the social and ethical issues. He is the author of a
book for the general reader, #Soft Machines: nanotechnology and life#, and he has
spoken on the subject to a variety of audiences and in various media. Richard is
Chair of the Nanotechnology Engagement Group, a body set up by government to co-
ordinate public engagement activities in this area.

Richard's thoughts on Nanotechnology can be found on his blog at:
http://www.softmachines.org/wordpress/index.php
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The philosophy behind much of the soft nanotechnology research taking place at
Sheffield, along with some examples of their work, is explained here by Mark
Geoghegan from the Department of Physics and Astronomy.

Soft nanotechnology gets moving

The turn of the millennium certainly was a new dawn for soft nanotechnology in Sheffield.
In April 2000, the Emerging Themes in Polymer Science meeting held in Stephenson Hall
discussed many aspects of what was thought to be important in the coming years. During
the meeting, Tony Ryan made numerous references to a molecular toolbox for soft
nanotechnology. As scientists, we could provide the tools to enable applications for a new
age of nanoscience, and leave it to the engineers to figure out how these tools would be
used. This theme was fleshed out by Richard Jones, who debunked the approach of the
miniaturization of macroscopic machines, and took inspiration from systems in biology.
Three recent papers show how our approach to soft nanotechnology is thriving.

Machines have to do things, and they may have to be sent to a target location to achieve
this, especially if we have medicinal applications. We can envisage two means to this end.
Shrinking Raquel Welch to a size that would allow her to work in a micro-submarine is one
such means, but the physics of this method was not considered in the 1966 film
Fantastic Voyage. A recent paper [1] has shown how we might obtain motility in liquid
environments. The reaction 2H2O2 Ô 2H2O + O2 is catalysed by platinum. Half-coating
polystyrene colloidal micro-spheres with platinum causes an asymmetry; the reaction can
only occur on one side of the sphere. This generates an osmotic pressure gradient which
drives motion of the microspheres. Thermal rotation of the microsphere inhibits the
directionality and so eventually Brownian motion dominates, mimicking the ªtumblingº
motion with which some bacteria move. Soft nanotechnology gets moving indeed.

Using the lessons from biology to generate movement is impressive enough, but can we
use biology to do mechanical work? Recent work has shown that it is possible to show
chemical energy can be used to drive mechanical motion in repeated cycles [2]. The act
of turning chemical energy into mechanical energy gives us a simple synthetic muscle.
Cyclic motion requires a cyclic environment, and this can be provided by the Belousov-
Zhabotinsky (BZ) reaction, a cyclic oxidation-reduction where the production of protons in
the forward reaction feeds the reverse reaction. The BZ reaction is therefore a pH
oscillator. Triblock copolymers with poly(methyl methacrylate) (PMMA) end blocks and a
poly(methacrylic acid) middle block will self assemble in water to form a gel of hydrophobic
body-centred spheres of PMMA in a water-swollen PMAA matrix. At high pH the PMAA will
swell and at low pH collapse. Conveniently, the BZ reaction of choice oscillates pH in just
this range, swelling and collapsing PMAA. Gels are messy things at the best of times, and



swelling is usually poor because equilibration of gels is a long process. Because of their
inherent heterogeneity gels have rotten mechanical properties. The triblock self-assembled
gels have affine swelling behaviour; the swelling of each unit cell does not occur at the
expense of the neighbouring cell, and swelling is rapid. The uniformity yields rigidity, which
means that the gels are quite robust. Unfortunately, the estimated specific power output
from these gels is still very small, about 20 mW/kg compared to a car engine of 300 W/kg
or myosin at 20 kW/kg. Improvements will be made, and this is the starting point: a
prototype molecular motor. Soft nanotechnology gels moving, so to speak.

Can we scale nanoscale behaviour to mediate a useful macroscopic property? Although
not stealing ideas from biology, a recent paper [3] has shown how we can scale up
nanoscale behaviour to mediate a useful macroscopic property, in this case adhesion.
Poly[2-(dimethyl amino)ethyl methacrylate] (PDMAEMA) was grafted from silicon to form a
20 nm (brush) surface. PDMAEMA is a polybase, and so is positively charged at low pH.
On placing this brush in contact with a PMAA gel in water, adhesion nearly as strong as an
epoxy-based system was measured. This adhesion is certainly as strong as soft
polysiloxane adhesives. However, by decreasing the pH to between 1 and 2, the adhesion
fails and the brush and gel come apart, making a system that is truly environmentally
switchable and reversible. The de-bonded system can be adhered again in water. The
exact causes of adhesion are the subject of further study, but hydrogen bonding and
electrostatic attraction are expected to be important. Confirmation of whether or not
interdigitation of the brush into the gel (a true molecular Velcro$) would be particularly
interesting.

Contact: Mark Geoghegan
mark.geoghegan@sheffield.ac.uk
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Polyelectrolyte brushes can swell quite dramatically. These
scanning force microscopy images show (left) a collapsed
PMAA brush at low pH and (right) a swollen brush at high pH.
These 10 "m scans were taken in situ in aqueous solution,
and the arrows show that the same region of the sample is
being imaged. The brush swells by a factor of six, from 38 to
250 nm. The scratch through the sample allows the height to
be determined. Image taken from A. J. Ryan et al Faraday
Discuss. 128 55-74 (2005). For the adhesion work [3], a
polybase brush was used.

A triblock copolymer gel with a polyelectrolyte middle block
and hydrophobic end blocks can swell and collapse affinely
[2]. The figure shows how this works from the nanoscale to
the macroscale.
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Micro-and Nano-technology in Yorkshire & Humberside

The IRC has continued to work with Yorkshire Forward on developing a regional
strategy for micro and nano-technology in Yorkshire & Humberside. As part of this
programme Malcolm Butler and Shelagh Cowley from the Polymer Centre at Sheffield
attended the NSTI Conference in Santa Clara, representing Yorkshire Forward at the
Showcase event on the 23rd May 2007.

Prior to their departure they produced a `big county, small scienceº, brochure
containing up to the minute information on current technologies and successes
across the region. The feedback was excellent ªGreat to see Yorkshire Forward
represented so well at such an eventº ± doing a great Jobº. 

Malcolm and Shelagh were joined on the stand by Professor Tony Ryan, who had
been invited as a plenary speaker at the conference and who gave two excellent
presentations on ªSoft Machines: Nanotechnology and Lifeº and ªSynthetic Muscles
from Block Copolymersº.

The Showcase event attracted many Research Agencies from around the world, much
useful information was gained on how they work within their respective technologies,
and new industrial contacts were made. 

Selection of ªUnique Clustersº within the Region

Working through the technologies and expertise within the Yorkshire and Humberside
region, eight have been identified as ªuniqueº and are to be promoted under the
MNT marketing strategy.
These are as follows:
MERI
Materials and Engineering Research Institute ± Sheffield Hallam University
CPT
Centre for Precision Technologies ± University of Huddersfield
Polymers
Polymer IRC ± ªUniversities of Leeds, Bradford, Durham, Sheffield with the IRC
Industrial Clubº
Micro - and Nano-Moulding
The Centre for micro- and nano-moulding ± University of Bradford
Particles
Particles CIC ± The NanoManufacturing Institute ± University of Leeds



CTT
Centre for Technical Textiles ± University of Leeds
III-V Centre
EPSRC National Centre for III-V Technologies ± University of Sheffield
Training
Polymer Centre ± University of Sheffield
IRC Polymer Science and Technology modular course
Nanofolio ± Universities of Sheffield and Leeds
Plus, many other MSc and Industrial courses from around the unique clusters

For more information on the project and the regional centres of excellence contact:

Malcolm Butler
m.a.butler@sheffield.ac.uk
Or 
Shelagh Cowley
s.h.cowley@sheffield.ac.uk
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Members across the IRC recognise the importance of filling the wider community, and
particularly young people, with an enthusiasm for science and an understanding of
how developments relate to them. Polymers are an integral part of everyday modern
life and through creating more opportunities for open exchanges and discussion we
hope to add to the numbers of people with a lifelong interest in science and
technology.

In addition to Richard Jones' (Sheffield) recent appointment by EPSRC as Senior
Strategic Advisor for Nanotechnology, he is concerned with public engagement
activities in the area of nanotechnology, explaining the technology itself and in
debating social and ethical issues, and running a regular ªblogº on nanoscience and
technology.

As part of National Science and Engineering Week, Professor Tony Ryan (Sheffield)
presented an enlightening and entertaining lecture ªFrom Edison to the Ipodº. He
took the audience, ranging from children to academics, on a journey from the
beginnings of sound and its early recordings to the very latest technology we have
today.

Tom McLeish ( Leeds), led a discussion with school pupils on ªGod and Science: The
Almighty Rowº, both during Science Week and later in the year at the Milton Keynes
Science Festival. Tom also explained ªThe Subtle Science of Soft Slimy Stuffº, to
teachers of post 16 students at the National Science Learning Centre during May
2007.

EPSRC Advanced Media Fellow Peter Styring (Sheffield) has presented his new ski
technologies to make us go faster and further and to allow skiing all year round to
the Caf= Scientifique in Sheffield. He also evaluated the environmental impact of
these advances in a talk that used video imagery to explain this fun area.

Members of the Polymers and Complex Fluids group at Leeds, led by Mike Ries,
continue to participate in the summer school programme offered at the University
each year by the National Academy for Gifted and Talented Youth. These interactive
workshops aim to give 13-16 year-olds identified as gifted, the opportunity to turn
talent into achievement.

Following his successful trip to China last year, Mark Geoghegan (Sheffield) held a
series of caf=s scientifiques in India this year, with presentations to the general public
on nanotechnology in Bangalore, Chennai, and Mumbai.

Public Awareness and 
Engagement with Science



The Microscale Polymer Processing show was on the road again, this time at the
prestigious Showcase Science 2007 in mid-March. The Showcase took place in
Oundle and this event has become the premier scientific conference for pre-university
schoolchildren in the UK. This was a wonderful opportunity to interact with young
students who have a passion for science in all its diverse forms.

Over 1,000 students and a webcast to 50,000 meant that our particular #branch#
could be waved. The new team of John Embery (Leeds), Tim Lord (Cambridge) and
Jonathan Dodds (Durham), maintained the professionalism and inter-university aspect
of the MuPP outreach programme; showcasing the Royal Society model ± the
extruder simulator, #invisible stresses# lightbox and a range of objects with strange
polymer properties ± was an excellent method of creating an eager two-way rapport
with the students and, at the same time, passing on our enthusiasm and
experiences. 

The Oundle visit is online at:
http://www.irc.leeds.ac.uk/mupp2/pubgal.html

Awards

Tom McLeish was presented with the European Society of Rheology's Weissenberg
Award at the opening ceremony of AERC 2007. The award is presented biennially to
a Europe-based rheologist for outstanding, long term achievement in the field. 

The award for best poster in the industrial collaborations category was won by
members of the Bradford Polymer IRC for ª3 D Simulation of Water assisted Injection
Mouldingº, at the Materials KTN Annual Meeting in April 2007. The award was
presented to the winning team at the PPE 07 meeting in Bradford in July.

Dr. Alison Voice has recently been awarded first prize in the Faculty Teaching
Development Competition for 2006/07 held within the MAPS Faculty at the University
of Leeds.
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The IRC has long recognised that to build the best research teams it must sometimes
look outside its constituent universities to the rest of the world. Members of the IRC
frequently travel to international conferences to speak on their leading edge research
and to network with other academics across the field, but the IRC is also acting as
the nucleus of international collaborations that encompass multidisciplinary science
inaccessible to individual discipline groups. 

One of the strongest links that the IRC has is with the Dutch Polymer Institute (DPI)
where there is reciprocal membership at board level. At present the IRC is working
with the DPI as it steers to a new phase in funding to assist in evolving their new
structure and in particular the creation of their ªValue centreº, aimed at exploiting
intellectual property. Members of the DPI are connected to MuPP2 and a new DPI
sponsored grant has recently commenced at Leeds.

European grants under the new EU Framework 7 have already been submitted, with
others in preparation. Two have passed the high hurdle of the outline bid stage
already. The IRC academics and industrial members are actively looking for further
projects and project partners for future calls.

The IRC has continued to work hard in creating strong links with the Far East. Both
Tom McLeish and Phil Coates have been busy visiting China, meeting leading
academics such as Charles Han, XuXi and the Vice President of Sichuan University.
The Bradford IRC has made web pages more accessible by translating into Chinese.

A joint Bradford-Leeds IRC bid, led by Phil Coates has won funding under EPSRC's
People collaboration programme to develop a platform for new collaborations, under
the programme name of Virtual Institute - Polymer Process Structuring, VIPps,
particularly with Pacific Rim countries. The funding is worth £230k for an 18 month
programme starting 1 Oct 07. VIPps will emphasise the polymer engineering aspect
of our research portfolio, and the interaction between processing and structuring of
polymers (linking polymer engineering and polymer physics, mainly, with appropriate
polymer chemistry links, for example in reactive processing). A range of routes is
proposed to develop awareness of skills, facilities and research strengths, with a view
to promoting sustained research collaborations in structuring of polymers by
processing between the Polymer IRC groups and researchers in China and Japan.

International Collaborations
The Global Picture



Microscale Polymer Processing will capitalise on its links with the USA in Autumn
2007, and its joint EPSRC-NSF add-on grant, with a visit to Prof. Don Baird at
Virginia Tech. by Dietmar Auhl and John Embery (Leeds) in order to study and model
film-casting tests (though not quite the glamorous Hollywood kind), and by Lian
Hutchings and Jonathan Dodds (Durham) to Prof. Jimmy Mays at University of
Tennessee. The physicists will study extension phenomena of model polyethylenes
and filled polystyrenes under ªindustrialº conditions expanding on preliminary work at
Leeds IRC, with a view to exploring the process via pom-pom constitutive modelling
for the different materials. Don Baird, the senior professor in the Virginia Tech.
Department of Chemical Engineering, will be overseeing the project stateside and has
a wide ranging experience of applying rheology and non-Newtonian fluid mechanics to
the processing of polymers and polymer composites. Meanwhile the chemists will be
able to scale up synthesis of branched polymers.

Professor Lynn Walker from the Department of Chemical Engineering at Carnegie
Mellon University, Pittsburgh, is spending 2007 based in the Polymers and Complex
Fluids Group at Leeds, contributing her knowledge in systematically controlling
molecular-level behaviour, characterising nanoscale and microscale structure in fluid
systems and quantifying rheology and flow behaviour of complex fluids to the
network.

A proposed joint workshop between the UK-Indian Education and Research Initiative
(UKIERI) and the Polymer IRC on Polymer Surfaces, organised by Colin Bain and Neil
Cameron at Durham, will include representatives from companies in India and Indian
students. Indian and UK Scientists will have the chance to work together for two days
to share knowledge and ideas for the future. The workshop will be organised with
help from CENAMPS, part of the Regional Development Agency for the North East.

A regular stream of postdoctoral research fellows and students pass through the
research groups to exchange ideas. Recent visitors include representatives from the
Indian Institute of Technology and Universities of Rennes, Maine, I.S.I.T.V and Fukui. 
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A major aim of the Polymer IRC is to foster links with industry, research foundations
and government agencies that have an interest in the advancement of polymer
science and technology and soft nanotechnology to couple science with innovation.
The IRC network links extensively with industry, other UK and international research
groups, trade associations, Knowledge Transfer Networks, the Department of Trade
and Industry and science and knowledge transfer bodies. Core expertise can be
provided in a wide range of polymer related areas including: novel architectures,
polymers in electronic devices, polymer synthesis, molecular modelling,
nanotechnology, materials characterisation and the control of polymer process and
production.

Our industrial club is one of the key mechanisms used to inform and train the
industrial scientists. It consists of both large international companies involved in the
development of polymers and an increasing number of smaller companies with more
focused interests. This is made possible by graded subscriptions that allow
companies to join at a level that reflects their size and needs.

Members achieve immediate access to one of the largest networks of polymer
scientists and technologists in Europe, developing a close relationship with the
academic researchers and getting to know colleagues from other companies within
the sector. Club members meet regularly with the meetings providing an informal
setting to meet and discuss developments in science and industry with
contemporaries, enhancing academics engagement with real world issues and
exposing the latest in scientific developments to the industrial base. These personal
knowledge exchanges between the two communities can provide the inspiration for
new projects and connecting scientific advancement to industrial innovation. In
addition to the scheduled meetings the IRC also offers workshops on current hot
topics and discounts on training amongst membership benefits.

Recently members gave their principle reasons for joining the club as:
· Gaining access to key academics working in areas of interest to them.
· Identification of new ways of approaching existing technical issues.
· Awareness of new applications for materials.
· Enabling contact with members of the polymer community.
· Promoting interaction with universities active in polymer research.
· Networking and identification of potential collaborators.

The Polymer IRC Club 
Linking excellence in science to industrial innovation

Club members at the UK Polymer Showcase



Currently Arizona Chemical, Artenius, Bayer Materials Technology, Cytec Engineered
Materials, Dow Benelux BV, DSM, DuPont Teijin Films, Huntsman Core Technology
Group, Huntsman Polyurethanes, ICI, Infineum, Invista Performance Technologies,
Mitsubishi, Mitsui Chemical, Procter and Gamble, Scott Bader, Smith and Nephew,
Unilever Corporate Research, Unilever Port Sunlight, Vertellus Specialties (UK) Ltd.
and Victrex, all enjoy the benefits of being a Club member.

If you think your organisation would benefit from closer links with the Polymer IRC,
contact Helen Clancy (h.e.clancy@leeds.ac.uk) for more information about the
different levels of membership available.
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Polymer IRC Science and Technology Modular Course 
30th October ± 9th November 2006

Part of the Polymer IRC's remit is to inform and train industrial scientists. Following
the successes of the 2005 programme, the modular course was held once again
with the addition of three additional core subjects: Multi-Phase Polymer Materials and
Composites; Polymeric Bio Materials and Polymer Nanotechnology - making in total a
9 day course. The courses were very well attended ± 70 registrations were received,
37 delegates from Industry and 33 students/post docs from academic institutions
including the four Polymer IRC Universities. 

To deliver this course, we were able to draw from a fantastic pool of polymer
expertise from across the Polymer IRC and the delegates were most impressed with
the depth and content of the lectures. We were fortunate to attract two delegates
from Saudi Arabia who attended the full 9 days, and who thoroughly enjoyed the
course and their stay in Yorkshire!

Comments from last year's students include:
· Clear short topics kept my interest throughout the day 
· Good overview of composite science 
· Enthusiastic delivery of lectures 
· Comparison between different analytical techniques 

The dates for this year's course are from the 29th October 2007 ± 8th November
2007 - the majority of modules once again to be held at the Novotel Sheffield.
For more information on each of these modules please go to the following links:-
http://www.polymerirc.org/pages/CourseDescriptions

Nanofolio ± A Portfolio of Nano-training

As part of our ongoing marketing strategy through the Yorkshire Forward Micro-and
Nano-technology programme, the provision of training to industry has been identified
as a regional strength. We are already benefiting from the success of the Polymer IRC
Science and Technology Modular course and we are working to broaden that
spectrum to include training courses for industry in the field of Nanotechnology.
Some provision already exists led by Dr Mark Geoghegan (University of Sheffield) and
Dr Rob Kelsall (University of Leeds) who have united to deliver the ªNanofolioº
portfolio of Masters Degree courses and industrial short courses on topics in
nanotechnology. The next industrial short course in this series, on
ªNanocharacterisationº, will take place from 1st to 5 th October 2007 in Leeds.
http://www.nanofolio.org/ or telephone 0113 343 2087.

Training Courses for Industry 



The University of Sheffield successfully ran a three day course
ªNanotechnology4Chemistsº on behalf of the Royal Society of Chemistry with
sponsorship from Yorkshire Forward (www.yorkshire-forward.com). 15 delegates
registered for the course, their industrial backgrounds ranging from a Slovenian rubber
manufacturer to multinational research companies. The invited speakers presented a
wide range of expertise from the UK and abroad and received excellent feedback on the
content of their lectures. It is anticipated that this course will be repeated in 2008.

All the courses remain available as short courses for industry and can be offered
during the year according to demand. Tailor made courses can be created for
companies in any area of IRC expertise.

MSc Courses

Formal courses leading to a Master's level qualification are available in:
· Polymers for Advanced Technologies.
· Mechanical Engineering for Aerospace Materials.
· Polymers and Polymer Composite Science and Engineering.
· MSc Route through the Doctoral training centre for Bio-Molecules and Cells.
Nanofolio
· Nanoscale Science and Technology.
· Nanomaterials for Nanoengineering.
· Nanoelectronics and Nanomechanics.
· Bionanotechnology.

More information on the courses available through the IRC network can be requested
from Shelagh Cowley (s.h.cowley@sheffield.ac.uk).

Sheffield MSc Project Takes Off

The prototype of the unmanned aerial vehicle (UAV) that Prof. Costas Soutis presented
with a group of our MSc students at the 46th International Paris airshow, was displayed
again in June 2007. The Aelius UAV is entirely built out of polymer composite materials
and more specifically, carbon fibre/epoxy systems. The students have set up a company,
www.aeroart.eu and managed to raise 500K euros to build and fly Aelius, a
metamorphic UAV that can fly, become a boat and operate as a submarine.

To see a video of the gliding flights of Aelius on youtube, just follow the link below:
http://www.youtube.com/watch?v>9iXmxH5EAyw

c.soutis@sheffield.ac.uk
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The IRC continues with its series of workshops on ªhot-topicsº that aim to bring
together industry and academics to generate ideas for innovative new research
partnerships. 

Focus workshops build on the IRC's ability to respond quickly to new challenges,
drawing upon the extensive range of expertise across the four universities and in the
industrial club. This year workshops went one step further with members of the IRC
teamed up with Faraday Packaging Partnership members to hold a one day workshop
on Polymers and Packaging that aimed to identify strategic areas and specific
opportunities where the academic expertise of the IRC could benefit the packaging
industry.

The output of the day was a list of potential new projects to address issues raised
during the meeting by the wide range of industrial partners from across the supply
chain. These will be worked up by smaller interest groups in the near future.

A joint workshop between the Polymer IRC and UKIERI on Polymer Surfaces is being
organised by Neil Cameron and Colin Bain at Durham and is provisionally scheduled
for December 2007. A workshop on Polymer Informatics is proposed for Autumn
2007.

During January 2007 the IRC ran its first Skills identification and Development
Workshop, organised by Lian Hutchings at Durham. The workshop was aimed at
postgraduate students and postdoctoral researchers from across the IRC to extend
their skills in areas such as the creation of personal development plans, CV writing
and Myers and Briggs personality profiles. The workshop was facilitated by three
industrial friends of the IRC, Dr Robin Harrison (Arizona Chemical), Dr Ian Robinson
(Lucite International) and Dr Mike Jeschke (Technical Fibre Products Ltd). and proved
to be thought provoking, fun and informative.

IRC Workshops and Conferences
Exchanging Knowledge



January also saw the IRC say goodbye to founder members Dr Mike Brereton,
Professor Geoff Davies and Dr Alan Duckett at a one day symposium ªA Feast of
Polymer Physicsº. All of the international line up of speakers at the meeting had been
connected with the retirees over the years, including Greg McKenna (Texas Tech.),
Greg Rutledge (M.I.T.) and George Fytas (FORTH, Heraklion).

The biennial Polymer Process Engineering meeting was hosted at the Polymer IRC
Laboratories at the University of Bradford on the 3rd and 4th July 2007. The meeting
presented a wide range of polymer processing technologies, displaying the strength of
research and industrial creativity in polymer engineering. 

Keynote lectures were given by representatives from Smith and Nephew, Dupont
Teijin Films, Leigh University/CAEFF and Dow Benelux BV, demonstrating the
meeting's balanced presentation of industrial and academic perspectives and UK and
international speakers.

During the conference Dr Brian Turtle from the Polymers Innovation Network
presented the members of the Polymer IRC at Bradford with the award for best
poster, ª3 D Simulation of Water assisted Injection Mouldingº, in the industrial
collaboration category at the 2007 Materials KTN annual meeting. The event
effectively reflected the current vibrant research base in PPE, staunchly promoting the
link between the academic and industrial sectors.
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From left to right: Prof. Geoff Davies, Dr. Alan Duckett, 
Dr. Mike Brereton

Prof. Phil Coates
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The UK Polymer Showcase was introduced by the Polymer IRC in 2004 to provide a
forum where industrial and academic scientists could come together to discuss the
state of the industry and the latest science. Initially developed with the support of the
IRC's Industrial Club through their subscriptions, the 2007 Showcase has received
sponsorship from Yorkshire Forward and the Materials KTN to assist in the
development of the event as a free meeting for the whole of the polymers and soft
matter community.

Since 2004 the Showcase has attracted 600 delegates including more than 250
industrial attendees from 118 companies. The Showcase with its no-fee policy has
proved an ideal entry point for smaller companies and industry that require new
technology in polymers and soft materials.

In September 2007 the UK Polymer Showcase will bring together polymer scientists
and designers at the London College of Fashion to look at technological
developments across a wide range of materials and how these are being used by the
arts and design community, encouraging dialogue between the communities on what
stakeholders need to move forward.

Polymer chemist Professor Tony Ryan and fashion designer Professor Helen Storey
will talk about their ªWonderland Projectº, describing how smart polymer science and
clever design can help address global environmental concerns, whilst illustrating how
advanced science is often squandered by a throwaway society.

The Showcase will continue its focus on developments in government strategy for
materials in the UK with presentations from the DTI and Materials KTN nodes.

www.polymerirc.org/pages/PolymerShowcase

The UK Polymer Showcase
The latest in Polymer Science and Innovation on Show

2006 UK Polymer Showcase at Wakefield



Professor Colin Bain

Professor Colin Bain has joined the Polymer IRC team in the Department of Chemistry
at the University of Durham, taking up a Chair in Physical Chemistry.

Colin's research interests lie in the area of ªwetº surface chemistry. His group is
motivated by two general questions: what is the relationship between the microscopic
structure of thin film and the molecular structure of its constituent molecules? How
do the microscopic properties of an interface determine the macroscopic behaviour of
a system? The focus is on fundamental physical chemistry, but the systems studied
have potential applications in areas such as lubrication, food processing, printing and
coating technology, process engineering and pathology.

Systems are chosen to be sufficiently complex to capture the essential behaviour of
the real applications, yet simple enough to permit a determination of structure of the
interface. He uses a wide range of techniques, including linear and nonlinear
vibrational spectroscopy, ellipometry, neutron reflection, light scattering, tensiometry
and optical tweezers.

The development of new methodology plays an important part in his research.
Specific polymer related interests include the structure of adsorbed polymer and
polymer-surfactant mixtures, and the use of optical trapping to produce micron-sized
polymer objects of controlled shape.

www.colinbain.net

Dr. Giuseppe Battaglia

Guiseppe Battaglia has been appointed as lecturer in Bio-nanotechnology in the
Department of Chemistry at the University of Sheffield.

His research interests include ways that polymer molecules can self-organise to give
a range of useful structures and how amphiphilic polymers can aggregate to mimic
biological membranes. The understanding of phase behaviour of these materials is
allowing the investigation of a range of new products, including drug delivery systems
and tissue engineering scaffolds.

g.battaglia@sheffield.ac.uk
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Dr Barry Maunders

Dr Barry Maunders, formerly of BP Chemicals, is joining the Polymer IRC in the
capacity of Polymer IRC Networks Development Director. The Polymer IRC has been
successful in its activities and further advancement and growth of the IRC could be
achieved by taking full advantage of the opportunities that other UK and EU bodies
offer. The role involves:

· Networking with UK organisations, in particular the relevant DTI groups.
· Helping to identify new collaborative opportunities for the Polymer IRC.
· Networking with EU organisations and appropriate European Technology Platforms.
· Strengthening contact with the appropriate Knowledge Transfer Networks
· Seeking strategic opportunities for the Polymer IRC to run joint workshops with

the groups and networks

b.maunders@leeds.ac.uk

Dr. Easan Sivaniah

Dr Easan Sivaniah was recruited in 2006 as a lecturer to the Polymers and Complex
Fluids research group in the School of Physics and Astronomy at the University of
Leeds and has recently been awarded a prestigious Advanced Research Fellowship by
EPSRC. Easan has studied block copolymers, polymer thin films, low surface energy
coatings and polymer/nano particle composites. The tools for his projects include x-
ray and neutron scattering, electron and scanning probe microscopy and ion beam
analysis.

His current research interests include block copolymer behaviour in thin films,
compatibilizer effects on BCP microphase separation, biopolymer functionalization of
synthetic block co-polymers and the modification of physical properties in polymers
produced through genetically optimized natural processes.

Easan's collaborations include Leeds School of Bio-chemistry and Molecular Biology,
Chemical Engineering departments at U. Wisconsin and Manchester University as well
as the Innovative Materials department of Tokyo Institute of Technology.

e.sivaniah@leeds.ac.uk



Dr Xiaosong Wang

Dr Xiaosong Wang has joined the Department of Colour and Polymer Chemistry at the
University of Leeds.

Xiaosong©s research focuses on the supramolecular chemistry of macromolecules for
controlled access to organic or organic-inorganic functional nano-materials. The
correlations between nano-objects and their functions will be studied and used for
new technologies, such as nanobiomedicine. Current research projects sponsored by
RCUK, EPSRC and industrial partners lie in following three related areas. 

1) Synthesis of block copolymers with designed attributes using living/controlled
polymerization techniques including anionic and living free radical polymerization. 

2) Investigation into supramolecular chemistry in an attempt to develop
living/controlled aggregation processes for functional nano-material engineering. 

3) Industrial applications of functional nano-materials.

x.s.wang@leeds.ac.uk

Dr Junjie Wu

Junjie Wu is a lecturer in the School of Engineering at the University of Durham. 

Junjie's research interests are in the numerical modelling of synthetic polymers,
biomaterials for prosthesis bearing surfaces, three dimensional constitutive modelling
of tendons and ligaments and functional tissue engineering.

junjie.wu@durham.ac.uk
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The IRC Board meets twice each year to oversee development and
strategy of the IRC for the benefit of its members and the wider
community.

External Academics
Professor Dame Julia Higgins (Imperial College)
Professor Sir Richard Friend (University of Cambridge)
Professor David Haddleton (University of Warwick)
Professor Han Meijer (Dutch Polymer Institute/Eindhoven University 

of Technology)

Industrial Representatives
Polymer IRC Club
Dr Rudy Koopmans (Dow Benelux BV)
Dr Jim Darwent (Unilever Central Research)
Dr Bill MacDonald (DuPont Teijin Films)
Related Organisations
Richard Simpson (RAPRA)
Dr David Bott (Materials UK)
Dr John Wand (EPSRC)

Universities
Pro-Vice Chancellors for Research or nominee 

Polymer IRC
Professor Tom McLeish (Director, Chair)
Professor Phil Coates (Associate Director, Bradford)
Dr Neil Cameron (Associate Director, Durham)
Professor Tony Ryan (Associate Director, Sheffield)
Dr Barry Maunders (Polymer IRC Networks Development Director)
Dr Malcolm Butler (Polymer Centre)
Mrs Helen Clancy (Polymer IRC)

IRC Board Ð 2007
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Key Contacts

Dr Malcolm Butler
UNIVERSITY OF SHEFFIELD
Polymer Centre; MNT; 
FaraPack Polymers

m.a.butler@sheffield.ac.uk +44 (0)114 222 9553

Dr Neil Cameron
UNIVERSITY OF DURHAM
Associate Director
Synthetic Chemistry

n.r.cameron@durham.ac.uk +44 (0)191 334 2008

Mrs Helen Clancy
UNIVERSITY OF LEEDS
IRC Enquiries; Industrial club; 
Workshops; UK Polymer Showcase

h.e.clancy@leeds.ac.uk +44 (0)113 343 3856

Ms Shelagh Cowley
UNIVERSITY OF SHEFFIELD
Training Courses

s.h.cowley@sheffield.ac.uk +44 (0)114 222 9520

Prof Phil Coates
UNIVERSITY OF BRADFORD
Associate Director; Polymer CIC. 
Centre for Micro & Nano-Moulding
Polymer Engineering

p.d.coates@bradford.ac.uk +44 (0)1274 234540

Dr Barry Maunders
Networks Development 
Director

b.maunders@leeds.ac.uk +44 (0)1483 765584

Prof Tom McLeish
UNIVERSITY OF LEEDS
Polymer IRC Director
"PP2;
Theory and Modelling

t.c.b.mcleish@leeds.ac.uk +44 (0)113 343 3845

Prof Tony Ryan
UNIVERSITY OF SHEFFIELD
Associate Director;
Polymer Centre Director;
Polymer Science and Materials
Characterisation

tony.ryan@sheffield.ac.uk +44 (0)114 222 9409

Dr Liam Sutton
UNIVERSITY OF SHEFFIELD
Business Research Fellow
Polymer Centre

I.r.sutton@sheffield.ac.uk +44 (0)114 222 9383
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Dr David Adolf School of Physics &
Astronomy

UNIVERSITY OF LEEDS

Experimental: Time resolved optical spectroscopy to monitor
local polymer dynamics (solution to blended and unblended
melt) at pressures up to 3000 atmospheres.

Computational: Molecular and brownian dynamics simulations
of linear and dendritic polymers from the solution to the melt
state.

Applications include rheology, gas diffusion in melts, chain
folding/unfolding & controlled delivery.

+44 (0)113 343 3812

d.b.adolf@leeds.ac.uk

Dr Amalia Aggeli School of Chemistry

UNIVERSITY OF LEEDS

Molecular self-assembly.

Biopolymers.

Biomaterials.

Peptides.

Fibrils.

+44 (0)113 343 6407

a.aggeli@chem.leeds.ac.uk

Prof Steve Armes Department of
Chemistry

UNIVERSITY OF
SHEFFIELD

Synthesis of vinyl polymer-silica colloidal nanocomposites,
microgels, stimulus-responsive gelators and conducting
polymer particles.

Synthesis of controlled-structure water-soluble polymers,
biocompatible block copolymers, block copolymer micelles,
shell cross-linked micelles and latex-based particulate
emulsifiers.

Synthetic polymer chemistry, with a strong emphasis on
colloidal forms of polymers.

Development of synthetic methodology in the area of living
radical polymerisation.

+44 (0)114 222 9342

s.p.armes@sheffield.ac.uk

Prof Colin Bain Department of
Chemistry

UNIVERSITY OF DURHAM

Surfaces and Interfaces.

Wet surface chemistry.

Thin films.

Lubrication, Food Processing, Printing, Coating, Process
Engineering, Pathology.

+44 (0)191 334 2138

c.d.bain@durham.ac.uk

Dr William
Barford

Department of
Physics & Astronomy

UNIVERSITY OF
SHEFFIELD

Electronic Properties of Conjugated Polymers.

Computational methods to elucidate the nature of excited
states & the opto-electronic properties of conjugated
polymers.

Use of density matrix renormalisation group technique to
calculate the electronic states.

Comparisons between spectroscopic measurements &
theoretical calculations to elucidate the nature of the
important electronic states.

+44 (0)114 222 4350

w.barford@sheffield.ac.uk

Prof David
Barton

School of Mechanical
Engineering

UNIVERSITY OF LEEDS

High strain properties and applications of polymers and
composites.

Biomedical applications of polymers.

Finite element analysis of solid state deformation.

Processing and properties of solid phase polymers.

+44 (0)113 343 2137

d.c.barton@leeds.ac.uk
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Dr Giuseppe
Battaglia

Engineering Materials
(Kroto Research
Institute)

UNIVERSITY OF
SHEFFIELD

Self assembled membranes and structures for drug delivery
systems and tissue engineering scaffolds.

Self organisation of polymer molecules to give useful micro
and nano scale structures.

Phase behaviour of amphiphilic polymers in self assembled
membranes. These membranes are more robust than those
formed by biological phospholipids.

+44 (0)114 222 5962

g.battaglia@sheffield.ac.uk

Prof Hadj
Benkreira

Department of
Chemical Engineering

UNIVERSITY OF
BRADFORD

Rheology of polymers, films and coating flows, polymer
processing, especially extrusion processing; biaxially oriented
films; novel processes.

+44 (0)1274 233721

h.benkreira@bradford.ac.uk

Dr Jess Boot School of
Engineering, Design &
Technology

UNIVERSITY OF
BRADFORD

Finite element analysis of cold forming of polymers; polymer
pipelines, particularly the design of structural and semi-
structural pipe linings.

Mechanical properties of polymers for civil engineering
applications.

+44 (0)1274 233845

j.c.boot@bradford.ac.uk

Dr Elaine Brown School of
Engineering, Design &
Technology

UNIVERSITY OF
BRADFORD

Ultrasound melt flows.

Enhanced Polymer Processing.

+44 (0)1274 234531

e.brown@bradford.ac.uk

Dr Ashley Cadby Physics & Astronomy

UNIVERSITY OF
SHEFFIELD

Scanning near field optical microscopy for exploring the
optical properties of materials at 50nm length scales.

Optical spectroscopy of optically active materials such as
conjugated polymers.

Study of radiative relaxation in optically active systems.

+44 (0)114 222 3509

a.cadby@sheffield.ac.uk

Dr Neil Cameron Department of
Chemistry

UNIVERSITY OF DURHAM

Biologically active polymers.

Living radical polymerisations.

Porous polymers.

Glycopolymers.

+44 (0)191 334 3108

n.r.cameron@durham.ac.uk

Dr Phil Caton-
Rose

School of
Engineering, Design &
Technology

UNIVERSITY OF
BRADFORD

FEA of solid polymer deformation. +44 (0)1274 234551

p.caton-rose@bradford.ac.uk

Prof Tom Childs School of Mechanical
Engineering

UNIVERSITY OF LEEDS

Mechanism of densification (sintering).

Heat flow in densifying materials.

Selective laser sintering (polymer, metal, ceramics powders).

Mechanical and thermal properties of processed materials.

Mechanical and thermal modelling and simulation.

Experimental and theoretical research into manufacturing
processes.

+44 (0)113 343 2165

t.h.c.childs@leeds.ac.uk

Dr Nigel Clarke Department of
Chemistry

UNIVERSITY OF DURHAM

Theory.

Modelling.

Scattering.

Rheology.

Thin films.

Blends.

+44 (0)191 334 2069

nigel.clarke@durham.ac.uk

Prof Phil Coates School of
Engineering, Design &
Technology

UNIVERSITY OF
BRADFORD

Polymer Engineering: Combination of real time
measurements on polymers in the melt and solid phase
during processing operations and computer modelling of
processing.

Research & application of process monitoring
techniques:investigate molecular features, assist process
design & material formulations, data for rheological CAD.

Techniques used: process rheometry, in-line & on-line
measurements, visualisation, ultrasound, image analysis, 
UV spectroscopy.

Process modelling using finite element analysis in
conjunction with process measurement techniques.

+44 (0)1274 234540

p.d.coates@bradford.ac.uk



Dr Sharon
Cooper

Department of
Chemistry

UNIVERSITY OF DURHAM

Semi-crystalline polymers, crystallisation mechanisms.

Interfacial effects and crystallisation control and their implication
for adhesion between semi-crystalline and amorphous
polymers.

The research uses the combined techniques of x-ray diffraction,
FTIR, optical microscopy and computational modelling.

+44 (0)191 334 4638

sharon.cooper@durham.ac.uk

Prof Andrew Day School of Engineering
Design & Technology

UNIVERSITY OF
BRADFORD

Finite element analysis of elastomers and friction materials,
especially in automotive applications.

Quality engineering and Automotive engineering.

Electrofusion welding of polymers.

+44 (0)1274 234522

a.j.day@bradford.ac.uk

Dr Rob Dwyer-
Joyce

Department of
Mechanical
Engineering

UNIVERSITY OF
SHEFFIELD

Tribology - Wear, Friction & Lubrication.

Monitoring and evaluating tribology (wear, friction and
lubrication) between novel and traditional materials used in
manufacturing today.

+44 (0)114 222 7736

r.dwyerjoyce@sheffield.ac.uk

Prof Howell
Edwards

Department of
Chemical Technology

UNIVERSITY OF
BRADFORD

Infra red and raman spectrosopy of polymers and a wide
variety of materials.

At-process spectroscopy of polymers.

+44 (0)1274 233787

h.g.m.edwards@bradford.ac.uk

Dr Rammile
Ettelaie

Department of 
Food Science

UNIVERSITY OF LEEDS

Study of steric and electrostatic interactions in food colloids
and emulsions.

Simulation and modelling of competitive adsorption process
in food systems.

Mechanical properties and rheology of complex fluids in food.

Modelling of disproportionation and stability of bubbles.

Transport properties in heterogeneous food systems.

+44 (0)113 343 2981

r.ettelaie@food.leeds.ac.uk

Dr Mike Evans School of Physics &
Astronomy

UNIVERSITY OF LEEDS

Theory of Complex Fluids:polymer/liquid crystal mixtures,
colloids, amphiphiles.

Statistical mechanics of driven steady states including
continuous shear flow.

Effects of molecular polydispersity on phase equilibria,
structure & dynamics.

Kinetics of phase ordering: nucleation, spinodal
decomposition, metastable phases, mesoscopic morphology.

+44 (0)113 343 3807

r.m.l.evans@leeds.ac.uk

Dr Patrick
Fairclough

Department of
Chemistry

UNIVERSITY OF
SHEFFIELD

Physical Chemistry of Macromolecular Systems.

Wide range of techniques and methodologies for the
characterisation of macromolecular systems ranging across
the entire structure-property scale.

Wide range of IR and Raman facilities, often used in
conjunction with structural methods. This use of
simultaneous techniques is a strong thread running through
much of the research.

High throughput screening (HTS) based around acoustic wave
sensors. HTS systems developed to study gas permeability via
mass uptake for gas mixtures, including humidity, in polymers.

+44 (0)114 222 9411

p.fairclough@sheffield.ac.uk

Dr Christine M. 
Fernyhough

Department of
Chemistry

UNIVERSITY OF
SHEFFIELD

Anionic polymerisation of polymers with controlled
architectures including combs, stars, and diblock copolymers.

Synthesis of near-monodisperse polymers with specific
molecular mass and composition for determining structure-
property relationships in a range of applications from
packaging to biomaterials.

+44 (0)114 222 9415

c.m.fernyhough@sheffield.ac.uk

Dr Mark
Geoghegan

Department of
Physics & Astronomy

UNIVERSITY OF
SHEFFIELD

Smart (responsive) materials.

Structural properties of all-polymer electronic devices.

Polymer adhesion.

Soft nanotechnology: diffusion of single molecules.

Polymers at Surfaces and Interfaces.

Diffusion of polymers in heterogeneous media.

Polymer gels and networks.

Neutron reflectometry, scanning probe microscopies, confocal
microscopy, fluorescence correlation spectroscopy, ion beam
analysis.

+44 (0)114 222 3544

mark.geoghegan@sheffield.ac.uk
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Dr Ramin
Golestanian

Department of
Physics

UNIVERSITY OF
SHEFFIELD

Soft condensed matter.
Casimir effect and dispersion forces.
Elasticity of biopolymers.
Polyelectrolytes.
Wetting.
Molecular machines.

+44 (0)114 222 4273

r.golestanian@sheffield.ac.uk

Dr Tim Gough School of
Engineering, Design &
Technology

UNIVERSITY OF
BRADFORD

Flow visualisation. +44 (0)1274 234536

t.gough@bradford.ac.uk

Dr Martin Grell Department of
Physics & Astronomy

UNIVERSITY OF SHEFFIELD

Light Emitting Organic Materials. +44 (0)114 222 3589

m.grell@sheffield.ac.uk

Prof Jim Guthrie Department of Colour
& Polymer Chemistry

UNIVERSITY OF LEEDS

Anti-corrosion coatings for metal surfaces-coil coatings, an
interactions standpoint.

Bi-liquid foam systems as delivery vehicles.

Polymers in personal cosmetic systems.

Studies of interactions in composite polymer systems,
copolymers and blends via solution properties and inverse gas
chromatography.

Immobilised cells in effluent treatments (coloured effluents-
chromophore destruction), transition metal ions-reduction etc).

Optimisation of image creation processes in printing packaging
and graphics (the role of the polymer).

Physical chemistry of formulation, application, wetting, film
formation, adhesion and drying/curing in surface coatings
systems.

Optimisation of the performance of medical diagnostic
biosensors systems - the polymeric systems contribution.

+44 (0)113 343 2934

j.t.guthrie@leeds.ac.uk

Dr Oliver Harlen School of Applied
Mathematics

UNIVERSITY OF LEEDS

Dynamics of polymer melts and solutions. Development of
constitutive equations for polymeric fluids.

Numerical simulation of processing of viscoelastic materials
using finite element methods.

Dynamics of short fibres in viscoelastic and Newtonian fluids,
including the effect of fibre-fibre contacts.

Nematic-isotropic transitions in liquid crystals.

+44 (0)113 343 5189

o.g.harlen@leeds.ac.uk

Dr Sarah Harris School of Physics &
Astronomy

UNIVERSITY OF LEEDS

Pka prediction.

Peptide self-assembly.

DNA structure and dynamics.

Biophysics.

Molecular dynamics.

+44 (0)113 343 3816

s.a.harris@leed.ac.uk

Prof Paul Hatton Centre for
Biomaterials & Tissue
Engineering

UNIVERSITY OF SHEFFIELD

Tissue Engineering and Polymer Biocompatibility.

Tissue engineering, the ability to grow new cartilage & bone
on polymer supports offers the potential for reconstructive
surgery at the time of injury & avoidance of later surgery to
replace joints.

Facilities for assessing biocompatibility of polymers & other
materials used in the healthcare industry.

+44 (0)114 222 7983

p.hatton@sheffield.ac.uk

Dr John Haycock Department of
Engineering Materials

UNIVERSITY OF SHEFFIELD

Bioactive surfaces for tissue engineering. +44 (0)114 222 5972

j.w.haycock@sheffield.ac.uk

Dr Simon Hayes Department of
Engineering Materials

UNIVERSITY OF SHEFFIELD

Self-sensing and self-healing smart materials.

Damage detection systems, cure monitoring systems and
through-life monitoring of environmental and mechanical
degradation.

Nanomechanical testing, including nanoindentation for
testing bulk polymers, thin polymer coatings on a variety of
substrates and biological materials that are intractable to
conventional testing techniques.

Viscoelastic properties of very low modulus polymers (<100
MPa) at a range of temperatures and frequencies.

+44 (0)114 222 5516

s.a.hayes@sheffield.ac.uk



Dr Peter Hine School of Physics &
Astronomy

UNIVERSITY OF LEEDS

The Production & Properties of Novel Polymer/Polymer Composites
from Oriented Fibres & Tapes using the Hot Compaction Technique.

The use of Filters to Enhance the Properties of Oriented Fibres and
Tapes, with particular regard to their use in the Hot Compaction
Technique.

Design-performance interactions in Short Fibre reinforced
Polymers, including understanding of links between Fibre
orientation & Mechanical properties using Micromechanical Models
& the links between processing & properties (MOLDFLOW) or other
structure/property relationships in novel polymers including
functionalised novel norbornenes synthesised at Durham University.

+44 (0)113 343 3827

p.j.hine@leeds.ac.uk

Dr Jamie Hobbs Department of
Chemistry

UNIVERSITY OF
SHEFFIELD

Non-destructive observations of processes in polymers in real
time under a wide variety of environmental conditions.

Development and application of scanning probe microscopy
(SPM) techniques for the study of polymers.

Studies on polymer crystallization.

+44 (0)114 222 9316

jamie.hobbs@sheffield.ac.uk

Dr Alma Hodzic Department of
Mechanical
Engineering
(Aerospace) 

UNIVERSITY OF
SHEFFIELD

Development of link between fracture toughness and
nano/micro properties of multiphase materials, composites.

Development of novel nano-hardness techniques so as to be
suitable for measurement of thin coatings and
interface/interphase regions in composite and multiphase
materials on a nano-level.

Development of environmentally friendly materials, (green
composites) to replace standard fossil fuel based plastics
used in the packaging industry.

Design and development of new generation of aerospace
composites to resist high shear, compressive and bending
stresses in large civil aircraft. Hybrid composites and
nanocomposites.

+44 (0)114 222 7720

A.Hodzic@sheffield.ac.uk

Dr Robert Howell Department of
Mechanical
Engineering

UNIVERSITY OF
SHEFFIELD

New instrumentation for measuring particle flows and high
temperature gas flows feeds into the design of UMAVs, micro
rocket engines and micro wind turbines.

Aerodynamics of turbines for use in aircraft propulsion and
electricity generation.

+44 (0)114 222 7725

r.howell@sheffield.ac.uk

Dr John Howse Department of
Chemical &
Processing
Engineering

UNIVERSITY OF
SHEFFIELD

Polymer Vesicles (formation, processing and encapsulation).

Molecular motors and machines.

Methods include: scattering techniques (X-ray, light) X-ray &
neutron reflectivity, Ellipsometry, Optical microscopy (inc.
Confocal Fluorescence Microscopy), Atomic Force Microscopy
(AFM), Particle tracking, UV-VIS-NIR spectroscopy.

Soft Condensed Matter.

Smart Materials.

Soft matter at interfaces.

+44 (0)114 222 7596

j.r.howse@sheffield.ac.uk

Dr Barry Hunt Department of
Chemistry

UNIVERSITY OF
SHEFFIELD

Polymer analysis, including MALDI-TOF-MS. TGA, DSC &
DMTA.

Coulter particle size analysis on emulsions and suspensions
of polymeric and other materials.

Pyrolysis-GC-MS for the identification of fragmentation
products and volatiles.

Size exclusion chromatography.

+44 (0)114 222 9563

b.hunt@sheffield.ac.uk

Dr Lian
Hutchings

Department of
Chemistry

UNIVERSITY OF DURHAM

Living polymerisation techniques principally anionic
polymerisation and ring opening metathesis polymerisation
(ROMP).

Synthesis and application of novel well defined, long-chain,
branched polymer architectures.

Change of mechanism polymerisation (CHOMP) to synthesise
block copolymers by combining anionic polymerisation and
ROMP.

Synthesis and application of (multi)block copolymers e.g.
amphiphillic block copolymers and fluorine containing block
copolymers.

+44 (0)191 334 2024

l.r.hutchings@durham.ac.uk
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Dr Ahmed Iraqi Department of
Chemistry

UNIVERSITY OF SHEFFIELD

Electro- and Photo- Active Polymers including
Polythiophenes, conjugated main-chain carbazole polymers
and poly-acenes.

+44 (0)114 222 9521

a.iraqi@sheffield.ac.uk

Dr Lars Jeuken School of Physics and
Astronomy

UNIVERSITY OF LEEDS

Redox-active membrane enzymes.

Novel electrode surfaces.

Protein-Film Voltammetry.

+44 (0)113 343 3829

l.j.c.jeuken@leeds.ac.uk

Dr Zhongmin Jin School of
Engineering, Design &
Technology

UNIVERSITY OF
BRADFORD

Biomedical engineering - finite element analysis of contact
stresses in artificial joints; elastic and viscoelastic modelling;
lubrication & wear.

+44 (0)1274 235457

z.m.jin@bradford.ac.uk

Leigh Johnson School of
Engineering, Design &
Technology

UNIVERSITY OF
BRADFORD

Gas assisted injection moulding. +44 (0)1274 236176

l.johnson@bradford.ac.uk

Prof Richard
Jones

Department of
Physics & Astronomy

UNIVERSITY OF SHEFFIELD

Polymers at Surfaces & Interfaces.

Monitoring of nano-metre scale structure of interfaces
between amorphous polymers by neutron reflectivity.

Monitoring of phase separation kinetics in mixed polymers,
polymer blends and bio-polymer mixtures.

Kinetics of crystallisation and degree of crystallinity when
compared to the bulk phase - control of ahesion, interfacial
electronic properties of semi-conducting polymers.

Nanotechnology.

+44 (0)114 222 4530

r.a.l.jones@sheffield.ac.uk

Prof Frank Jones Department of
Engineering Materials

UNIVERSITY OF SHEFFIELD

Fibre Composites, Mechanics, Chemistry & Performance.

Fibre-reinforced polymer matrix composites - fibre breakage
and new ways of improving fibre-reinforced composites.

+44 (0)114 222 5477

f.r.jones@sheffield.ac.uk

Dr. Adrian Kelly School of
Engineering, Design &
Technology

UNIVERSITY OF
BRADFORD

Online rheometry/ MMP13.

Enhanced Polymer Processing.

+44 (0)1274 234532

a.l.kelly@bradford.ac.uk

Dr Robert Kelsall School of Electronic &
Electrical Engineering

UNIVERSITY OF LEEDS

Monte Carlo simulations of electronic transport in
semiconductor materials and devices for high-frequency/
ULSI applications.

Transport in quantum well structures and ultra-short gate
FETs.

III-V quantum cascade lasers.

Silicon germanium quantum cascade lasers.

Electrothermal device simulation.

Nanoscale thermal transport.

Strained layer structures including pseudomorphic HEMTs,
InGaAs/GaAs and Si/SiGe systems.

Electronic properties of nanoscale organic structures.

+44 (0)113 343 2068

r.w.kelsall@leeds.ac.uk

Dr Ezat Khosravi Department of
Chemistry

UNIVERSITY OF DURHAM

Polymerisation chemistry, particularly ring opening
metathesis chemistry, coupled ROMP-anionic methods for
graft copolymenrs and network formation and scale-up work.

+44 (0)191 334 2014

ezat.khosravi@durham.ac.uk

Prof Graham
Leggett

Department of
Chemistry

UNIVERSITY OF SHEFFIELD

Scanning Probe Microscopy.

Scanning probe microscopy & atomic force microscopy to
gain direct access to surface morphology and properties with
nm spatial resolution.

AFM for imaging polymer surfaces - tapping mode, phase
imaging.

Friction force microscopy, chemical force microscopy to
probe surface properties.

+44 (0)114 222 9556

graham.leggett@sheffield.ac.uk



Dr Roger Lewis Mechanical
Engineering

UNIVERSITY OF SHEFFIELD

Sustainability and management of waste.

Skin/finger friction in relation to grip of packaging (for
opening)© sports equipment etc.

Friction, wear and contact mechanics of ferrous and non-
ferrous materials for a range of applications inc. railway,
automotive and aerospace.

+44 (0)114 222 7838

roger.lewis@sheffield.ac.uk

Prof David Lidzey Department of Physics
& Astronomy

UNIVERSITY OF
SHEFFIELD

Conjugated Polymer LED©s (light -emitting diodes).

Preparation of thin-films in and devices in dust-free
conditions to create high quality structures and devices.
Fabrication of high efficiency polymer LEDs in an inert
atmosphere to prevent oxidation of their low work function
metallic cathode.

Spectroscopy suite allows measurements of the optical &
electronic properties of conjugated polymers and organic
thin films to be made.

Near field scanning microscope allows material surfaces to
be studied at length-scales of <100nm.

+44 (0)114 222 3501

d.g.lidzey@sheffield.ac.uk

Dr Long Lin Department of Colour
& Polymer Chemistry

UNIVERSITY OF LEEDS

Non-impact printing (inc. injet printing &
electrophotography); Conventional printing (inc. screen
printing, flexographic printing, lithographic printing, gravure
printing); Security printing/labelling; Surface coating (paints
& printing inks).

Thermochromic & photochromic colorants ( inc. novel
positive thermochromic dyes, i.e. true thermochromic dye
molecules & negative photochromic dyes i.e. reversible UV
bleaching).

Biosensor ( mainly medical diagnostic sensors), membrane
separation.

Computer-aided process modelling and formulation
optimisation.

+44 (0)113 343 6735

l.lin@leeds.ac.uk

Dr Tanniemola
Liverpool

Department of Applied
Mathematics

UNIVERSITY OF LEEDS

Theoretical descriptions of complex fluids (membranes,
polymers, gels).

Biological Soft Matter (DNA, proteins, the cytoskeleton,
gene regulation).

Condensed Matter.

Statistical Physics.

+44 (0)113 343 5151

t.b.liverpool@leeds.ac.uk

Prof Sheila
MacNeil

Department of
Engineering Materials

UNIVERSITY OF
SHEFFIELD

Tissue Engineering.

How polymers can serve as matrices for generating
replacement human tissue. Current work is focused on
generating a totally synthetic matrix for skin cells, to
replace matrices derived from skin banks & animal sources.

+44 (0)114 222 5995

s.macneil@sheffield.ac.uk

Dr Sally McArthur Department of
Engineering Materials

UNIVERSITY OF
SHEFFIELD

Polymeric surface modification.

Surface Analysis - XPS, Tof-SIMS and MALDI-MS.

Biological interations at interfaces.

Surface Modification for microfluidic, array and sensor
systems.

+44 (0)114 222 5513

s.l.mcarthur@sheffield.ac.uk

Dr Mike Martyn Schoolof Engineering,
Design & Technology

UNIVERSITY OF
BRADFORD

In-process rheology.

Polyketone Processing.

+44 (0)1274 235929

m.t.martyn@bradford.ac.uk

Prof Tom McLeish School of Physics &
Astronomy

UNIVERSITY OF LEEDS

Molecular Polymer Rheology.

Dynamics of Phase Separation in Polymeric Fields.

Self-Assembled Complex Fluids and Biopolymers.

+44 (0)113 343 3845

t.c.b.mcleish@leeds.ac.uk

Dr Brent Murray Department of 
Food Sciences

UNIVERSITY OF LEEDS

Gelation of proteins and polysaccharides.

Interfacial and bulk rheology of adsorbed biopolymers.

Colloidal interaction forces.

Emulsions, foams, dispersions.

+44 (0)113 343 2962

b.s.murray@food.leeds.ac.uk

Dr Peter Olley Schoolof Engineering,
Design & Technology

UNIVERSITY OF
BRADFORD

Computer modelling of polymer melt processing;
constitutive equations for viscoelastic fluids; ultrasound
studies of polymer melts;large scale computational studies.

+44 (0)1274 234437

p.olley@bradford.ac.uk

70



71

Prof Peter
Olmsted

School of Physics and
Astronomy

UNIVERSITY OF LEEDS

Biologically motivated physics: Membrane dynamics & phase
behaviour; protein dynamics.

Flow induced structure and phase transitions in complex
fluids; including lamellar phases, wormlike micelles, liquid
crystals, polymer solutions.

Polymer crystallisation; phase behaviour in polymer solutions,
melts & blends.

Theory (phase behaviour & dynamics) of complex fluids,
polymers, colloidal suspensions, liquid crystals, surfactants &
biomaterials.

+44 (0)113 343 3830

p.d.olmsted@leeds.ac.uk

Dr Emanuele
Paci

School of Physics and
Astronomy

UNIVERSITY OF LEEDS

Computational studies of protein folding.

Simulation of the mechanisms of forced unfolding and
unbinding .

+44 (0)113 343 3806

e.paci@leeds.ac.uk

Dr Sophoclis
Patsias

Department of
Mechanical
Engineering

UNIVERSITY OF SHEFFIELD

Polymer enhanced ceramic damping coatings.

Development and testing of new damping materials created
by the combined use of polymeric materials and ceramic
coatings.

+44 (0)114 222 7845

s.patsias@sheffield.ac.uk

Dr Andy Pryke Fara Pack Polymers

UNIVERSITY OF SHEFFIELD

Polymer Synthesis.

New materials.

Packaging.

Feasibility studies.

Polymer testing and analysis.

Short-term research and development.

+44 (0)114 222 09499

andy.pryke@farapackpolymers.com

Prof Chris Rayner School of Chemistry

UNIVERSITY OF LEEDS

Natural product synthesis.

Photochemistry.

Continuous reactions.

Reactivity of CO2.

Supercritical CO2.

Stereocontrol (enantioselectivity and diastereoselectivity).

Polyamines and their interactions with biomolecules.

Reactive intermediates.

+44 (0)113 343 6579

c.m.rayner@leeds.ac.uk

Dr Daniel Read School of Applied
Mathematics

UNIVERSITY OF LEEDS

Development of constitutive equations for linear and
branched polymers.

Relating mechanical properties to microstructure of
semicrystalline and phase-separated polymers.

Statistics of polymer architectures obtained in industrial
reactions.

Theoretical polymer physics: calculation of scattering
patterns from stretched polymer melts & blends.

+44 (0)113 343 5124

d.j.read@leeds.ac.uk

Dr Tim
Richardson

Department of
Physics & Astronomy

University of Sheffield

Applied Molecular Engineering.

Building organised molecular multilayered architectures using
a wide range of materials including monomeric & oligomeric
porphyrins, calixarenes, rare earth containing complexes,
polyethers & other polymers.

Applications include toxic inorganic gas sensing, organic
vapour detection, heat sensing, production of thiol-coated
gold nanoparticles, ultra-thin film deposition of unmodified
polymers.

+44 (0)114 222 4280

t.richardson@sheffield.ac.uk

Dr Mike Ries School of Physics &
Astronomy

UNIVERSITY OF LEEDS

Rouse & reptation parameters of linear monodisperse
polymer melts; Kuhn length, Rouse times & ideal glass
transition temperature.

Polymer electrolytes; the effect of salt on dynamics &
structure of polymer matrix.

Structure & dynamics of miscible polymer melt blends; local
friction coefficient & entanglement length as a function of
composition.

NMR experimental & theoretical studies of: Orientation &
dynamics in polymer networks, network blends &
interpenetrating polymer networks; crosslink densities,
screening lengths & correlation times.

+44 (0)113 343 3859

m.e.ries@leeds.ac.uk



Dr Steve Rimmer Department of
Chemistry

UNIVERSITY OF
SHEFFIELD

Synthesis of telechelic oligomers using techniques including
living radical/ cationic polymerizations and by chain cleavage.
Synthesis of new functional block and graft copolymers and
highly branched polymers.

Smart materials that act as drug delivery agents & protein
purification phases, artificial antibodies that recognise
analytes in aqueous solution & synthesis of functional
polymers for tissue engineering.

Much work is aimed at producing improved drug delivery and
tissue engineering systems.Current work involves synthesis of
polymers that can support catalysts & reagents.

Synthesis and properties of functional and reactive polymers.

Development of polymers with both chemical & biological
functionality. The retention or addition of functionality within
polymers forms the basis for many high value added
materials; including those proposed in the fields of nano &
biotechnology.

Polymer mass spectrometry - MALDI-TOF and electrospray
mass spectrometry of polymer and oligomer systems.

+44 (0)114 222 9565

s.rimmer@sheffield.ac.uk

Dr Jem Rongong Department of
Mechanical
Engineering

UNIVERSITY OF
SHEFFIELD

The work is heavily applied; materials passing test criteria
are subsequently incorporated into engine and other test
beds in industry, prior to production.

Vibration damping using Polymers.

Characterisation of materials in terms of their damping
characteristics. Parameters derived are then applied in finite
element models to estimate the characteristics of the
material in service.

+44 (0)114 222 7845

j.a.rongong@sheffield.ac.uk

Dr George Rosala School of
Engineering, Design &
Technology

UNIVERSITY OF
BRADFORD

Finite element analysis of polymer solids and engineering
materials.

+44 (0)1274 234521

g.rosala@bradford.ac.uk

Dr Michael Rose School of
Engineering, Design &
Technology

UNIVERSITY OF
BRADFORD

Instrumentation systems; in-process monitoring of polymer
melts; extrusion processing of polymers.

+44 (0)1274 234537

r.m.rose@bradford.ac.uk

Prof Tony Ryan Department of
Chemistry

UNIVERSITY OF
SHEFFIELD

Methods include scattering (x-rays,light,neutrons), x-ray
&amp; neutron diffraction, rheology, calorimetry, microscopy
&amp; spectroscopy.

Following structural changes in real time, as polymers are
processed, synthesised , or react to changes in their
environment.

Polymer, Structures, Properties and Processing.

Work involves building processes into analytical techniques or
building new techniques to follow development of structure.

+44 (0)114 222 9409

Tony.Ryan@sheffield.ac.uk

Dr Ian Scowen Department of
Chemical Technology

UNIVERSITY OF
BRADFORD

Organo-metallic catalysis. +44 (0)1274 233764

I.scowen@bradford.ac.uk

Prof Robert Short Department of
Engineering Materials

UNIVERSITY OF
SHEFFIELD

CellTran is a cell therapy business specialising in the
treatment of difficult to heal wounds utilising the patients
own cells.

Plasso Technology uses a proprietary surface modification
technique to impart chemical functionality onto surfaces in a
controlled fashion.

+44 (0)114 222 5475

r.short@sheffield.ac.uk

Dr Easan
Sivaniah

Physics and
Astronomy

UNIVERSITY OF LEEDS

Self assembly of polymeric systems.

Biomimetic Membranes.

Polymers made from Sustainable resources.

+44 (0)113 343 3815

e.sivaniah@leeds.ac.uk
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Prof Costas
Soutis

Department of
Mechanical
Engineering
(Aerospace)

UNIVERSITY OF
SHEFFIELD

Intelligent materials & structures, non-destructive testing &
evaluation, modelling & finite element analysis.

Advanced Composites Structures.

Mechanical properties & characterisation (static & fatigue);
Failure analysis & fracture mechanics from micro to macro
scale (inc. hydro-thermal effects); structural applications;
low velocity impact, jointing & repair.

+44 (0)114 222 7811

c.soutis@sheffield.ac.uk

Dr Peter Styring Department of
Chemical & Process
Engineering

UNIVERSITY OF
SHEFFIELD

Polymers & Soft Actuators in Chemical Engineering -
Chemical Micro Reactors (CMRs).

Design & synthesis of soft acuators for use as micro pumps
& valves.

Immobilisation of catalysts onto polymers to facilitate
heterogeneous catalysts in Chemical Micro Reactors.

Fabrication of Chemical Micro Reactors from polymeric
materials.

+44 (0)114 222 7571

p.styring@sheffield.ac.uk

Dr Liam Sutton The Polymer Centre

UNIVERSITY OF
SHEFFIELD

Polymer technology transfer. +44 (0)114 222 9383

l.r.sutton@sheffield.ac.uk

Dr Linda
Swanson

Department of
Chemistry

UNIVERSITY OF
SHEFFIELD

Motion of Polymers in Solid and Solution Phases.

Use of labelled polymers to establish links between
molecular properties & mechanical & electrical behaviour.

Use of phosphorescent labels attached to polymer
backbones to monitor the dynamics of individual polymer
chains in polymer solids & blends.

+44 (0)114 222 9564

l.swanson@sheffield.ac.uk

Dr John Sweeney School of Engineering,
Design & Technology

UNIVERSITY OF
BRADFORD

Solid phase deformation processing of polymers; constitutive
relationships for solid polymers; finite element analysis of
deformation processing.

+44 (0)1274 235456

j.sweeney@bradford.ac.uk

Dr Annette Taylor School of Chemistry

UNIVERSITY OF LEEDS

Complex systems.

Excitable media.

Biomimetics.

Chemical and biological kinetics.

Nonlinear dynamics.

Oscillations, waves and patterns.

+44 (0)113 343 6529

a.f.taylor@leeds.ac.uk

Dr Richard 
Thompson

Department of
Chemistry

UNIVERSITY OF DURHAM

Ion beam accelerator laboratory. Ion beam analysis, and
complementary AFM, ellipsometry, x-ray and neutron
techniques applied to study polymer surfaces and interfaces.

Development of ion beam analysis methodology, and the
use of ion beam analysis to measure diffusion, adsorption,
self-organisation and chemical reactions at polymer surfaces
and interfaces.

Experimental investigations into the influences of polymer
thermodynamics, crystallisation and structure on
interdiffusion and surface segregation in blended films and
coatings.

Industrial and academic collaborations have been
established to study multi-layer films and polymer LEDs, as
well as solid state chemistry, archaeometry and engineering
materials.

+44 (0)191 334 2051

r.l.thompson@durham.ac.uk

Dr Harvey
Thompson

School of Mechanical
Engineering

UNIVERSITY OF LEEDS

Experimental flow visualisation.

Process flow simulation and optimisation.

+44 (0)113 343 2136

h.m.thompson@efm.leeds.ac.uk

Prof Geof
Tomlinson

Department of
Mechanical
Engineering

UNIVERSITY OF
SHEFFIELD

Vibration Damping using Polymers.

Characterisation of materials in terms of their damping
characteristics. Parameters derived are then applied in finite
element models to estimate the characteristics of the
material in service.

The work is heavily applied; materials passing test criteria
are subsequently incorporated into engine and other test
beds in industry, prior to production.

+44 (0)114 222 7705

g.tomlinson@sheffield.ac.uk



Dr Lance Twyman Department of
Chemistry

UNIVERSITY OF
SHEFFIELD

Dendrimers and Hyperbranched Polymers.

Dendrimers with hydrophillic surfaces & hydrophobic
interiors, allowing water insoluable materials to be carried in
aqueous solution for application such drug delivery.

+44 (0)114 222 9560

l.j.twyman@sheffield.ac.uk

Prof Goran Ungar Department of
Engineering Materials

UNIVERSITY OF
SHEFFIELD

Supramolecular Structures & Polymer Crystallization.

Research concerns the way that large molecules & polymers
self order into supramolecular structures.

By selecting molecular architectures & functionality (e.g.
dendrimers) a range of shapes can be formed, including
cylinders, spheres, wedges & ribbons.

+44 (0)114 222 5457

g.ungar@sheffield.ac.uk

Prof Ric van
Noort

School of Dentistry

UNIVERSITY OF
SHEFFIELD

Structural Integrity of the Restored Tooth.

There is a wide range of material used in restorative
dentistry, an extermely active area for new polymeric
materials. Work relates to the performance of these new
materials, how they fail, and how to produce better
materials for dentistry.

+44 (0)114 271 7932

r.vannoort@sheffield.ac.uk

Dr Alison Voice School of Physics &
Astronomy

UNIVERSITY OF LEEDS

Polyelectrolyte Gels: swelling, contraction, bending in an
electric field.

IR and Raman spectroscopy/microscopy.

+44 (0)113 343 6647

a.m.voice@leeds.ac.uk

Dr Xiasong Wang Colour and Polymer
Chemistry

UNIVERSITY OF LEEDS

Functional nanomaterials: to create nanomaterials through
supramolecular chemistry and explore nano-size induced
properties for application in modern technologies.

Synthesis of well designed polymers that have controlled
designed attributes.

Supramolecular Chemistry: to understand macromolecular
self-assembly behaviour.

Synthesis, macromolecules, Supramolecular chemistry,
Functional Nanomaterials, Biomedical applications.

+44 (0)113 343 2809

x.s.wang@leeds.ac.uk

Prof Ian Ward School of Physics &
Astronomy

UNIVERSITY OF LEEDS

Highly-oriented polymers & studies of their properties &
structure.

Structural studies of polymer deformation processes; NMR;
molecular modelling of orientation; modelling the
mechanics of engineering processes; hot compaction.

Ionically conducting polymers for rechargeable lithium
batteries.

+44 (0)113 343 3808

I.m.ward@leeds.ac.uk

Mr. Ben
Whiteside

School of Engineering,
Design & Technology

UNIVERSITY OF
BRADFORD

Modelling.

Glass filled polymer injection.

+44 (0)1274 236266

b.r.whiteside@bradford.ac.uk

Dr Mark Wilson School of Mechanical
Engineering

UNIVERSITY OF LEEDS

Industrial coating flows.

Thin film flow over topographies.

Ink jet printing.

Droplet dynamics.

Mixing/chaotic advection.

Lattice Boltzmann methods.

Dynamic wetting.

Vehicle ventilation for animal welfare.

+44 (0)113 343 2177

m.wilson@leeds.ac.uk

Dr Mark Wilson Department of
Chemistry

UNIVERSITY OF DURHAM

Simulation of dendrimers.

Development of new parallel simulation methods for
polymers.

Molecular dynamics and Monte Carlo simulation techniques
- simulation of functional polymers including amphiphilic
polymers at interfaces and liquid crystal polymers.

+44 (0)191 334 4634

mark.wilson@durham.ac.uk

Dr Andrew Wilson School of Chemistry

UNIVERSITY OF LEEDS

Organic synthesis.

Supramolecular chemistry.

Molecular recognition.

Self-assembly.

+44 (0)113 343 1409

a.j.wilson@leeds.ac.uk
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Prof Alastair
Wood

School of Engineering,
Design & Technology

UNIVERSITY OF
BRADFORD

Numerical techniques for polymer forming.

Numerical heat transfer.

Phase change.

Plastics fusion modelling.

+44 (0)1274 234281

a.s.wood@bradford.ac.uk

Prof Peter Wright Department of
Engineering Materials

UNIVERSITY OF
SHEFFIELD

Synthesis and Application of Electro-active Polymers.

Radar active materials & smart microwave materials and
structures. Working towards applications including tuneable
antennae - without the need to physically change its shape.

New battery technologies - next generation mobile power sources.

+44 (0)114 222 5499

p.v.wright@sheffield.ac.uk

Dr Junjie Wu School of Engineering

UNIVERSITY OF DURHAM

Tissue Engineering.

Bioactive Chemistry.

Biomedical engineering and Energy Conversion.

+44 (0)191 334 2440

junjie.wu@durham.ac.uk

Dr Ron Young Department of
Chemistry

UNIVERSITY OF
SHEFFIELD

Controlled Architecture Polymers.

Obtaining desirable polymer properties through co-
polymerisation of two or more polymer types to give a
product with characteristics of both components.

Ionic polymerisation techniques give best control over co-
polymerisation process & allows mixing & matching of
components with very different properties into products.

Synthesis of both linear & star or branched copolymers
which gives considerable control over molecular architecture.

+44 (0)114 222 9418

r.young@sheffield.ac.uk

Dr Xiangbing
Zeng

Department of
Engineering Materials

UNIVERSITY OF
SHEFFIELD

Scattering Methods for Nanoscale Structures.

Study of 1-d, 2-d, 3-d ordered macromolecular and supra-
molecular nano-structures (on the scale 1-100nm). The
main methods used are small angle x-ray & neutron
scattering (SAXS & SANS).

+44 (0)114 222 5967

x.zeng@sheffield.ac.uk


