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Application for 
UKICRS Membership

Please note the following: 
Membership is currently free and it is our intention for this 

to remain the case for the foreseeable future.  Should the 

UKICRS committee decide to introduce a fee then the 

members will be given due notice and advised that their 

existing membership will continue until the end of the 

of the existing membership period without charge, after 

which they will have the option of rejoining under the new 

arrangements.   

UKICRS membership does not imply membership of the 

parent Controlled Release Society, for which there is a 

separate procedure.

Membership is open to any individual, irrespective of 

experience, who has an interest in the controlled release of 

drugs and bioactive materials and the development of novel 

delivery strategies.  

Membership information will be treated in confidence and 

will not be disclosed to a third party with the exception of 

the parent organisation (the Controlled Release Society) for 

purposes of forwarding membership benefits and information 

regarding CRS activities. 

Membership is for a period lasting until the end of the 

calendar year following of the date of registration, i.e. an 

individual joining in 2002 will have a membership period up 

until 31st December 2003.  Members can discontinue their 

membership at any point of their choosing by informing the 

UKICRS to that effect.

Participation in the January Annual UKICRS Meeting carries 

automatic membership until the end of the following calendar 

year.

The benefits of membership may change on an annual basis 

but at present we are able to offer the following:

 Early alerts to forthcoming meetings

 Hard copy of the UKICRS newsletter         

 Free CD of the main CRS meeting proceedings*

 Reduced registration fee for the BPC*
* These items are currently available but, as they involve the participation of 
other organisations, we can only guarantee their continued availability on a 
year-by-year basis 

In addition to the above by joining the organisation (or 

renewing your membership) you will be offering your support 

and encouragement to the UKICRS.  As this organisation is 

run by volunteers on a non-profit basis, the endorsement of 

members of the pharmaceutical and related communities is 

greatly appreciated.

The current membership list will cease to be in use from 

1st January 2003, although the UKICRS may retain the list 

beyond that for mailing purposes only.

See back cover 
for application form

As part of our ongoing development as an organisation, the UKICRS is formalising the 

definition of membership so as to concentrate our efforts and resources on individuals 

who are actively interested in the groups’ activities.  To this effect we are inviting existing 

members and those new to the group to simply register their interest on the enclosed 

form.  In this way we believe that we can deliver a more effective programme of activities 

to our members and avoid unnecessary contact with those who no longer have an 

interest in the area. 

find out more about us at:
http://www.pharmweb.net/ukicrs.html
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Chairman’s commentary

The last 12 months have represented a period of considerable 

activity for the UKICRS, with several important developments in 

terms of both the management of the organisation and our role 

in the wider pharmaceutical community. In the first instance, we 

held committee elections at the end of 2001 and were delighted 

to welcome on several ‘new blood’ committee members 

including Tom Li, Susie Berrill, Lance Shaw, Yvonne Perrie 

and Karl Malcolm, who have already brought their enthusiasm 

and new ideas to our activities. Our profound thanks go to 

those members who stood down due to other commitments 

but who have made invaluable contributions to the successful 

continuation of the group. In addition, we have moved closer 

to the parent organisation, the Controlled Release Society, 

who have formalised the relationship with the chapters and 

have openly expressed their appreciation of the hard work and 

dedication not only of the committee but also all the members, 

speakers and supporters who have made the organisation 

such a success. Probably the most profound change in terms 

of management, however, has been the reconsideration of the 

meaning of ‘membership’ of the UKICRS. As readers will see 

from the accompanying letter, we have decided to maintain 

the free membership status of the organisation in keeping with 

the goodwill ethos of the group but we are asking existing and 

potential new members to just make the effort to register with us 

rather than for us to simply maintain an ever-lengthening mailing 

list. We do hope that you will take the time to show your support 

of the group by registering either with the enclosed form or on 

our website (http://www.pharmweb.net/ukicrs.html).

Over and above the organisation of the group, this has been an 

exceptionally busy year in terms of our external activities. In the 

first instance we held a highly successful one-day session at the 

British Pharmaceutical Conference in Glasgow in September 

2001, focussing on the treatment of respiratory disease and of 

solid tumours in line with the overall theme of the meeting. Our 

thanks go to the speakers for donating their time and expertise, 

to the APS and RPSGB for their invitation and support and to 

the many people who attended the session, which, as a result of 

the quality of science involved, was extremely well attended. In 

addition, we held a one-day meeting in January at AstraZeneca, 

Loughborough, on the subject of the oral delivery of difficult 

drugs, whereby we were heavily oversubscribed due to the 

topicality of the subject area and the quality of the speakers 

we were able to attract. Again our thanks go to the speakers 

and attendees for making the meeting both informative and 

thoroughly enjoyable.

May I bring your attention to the forthcoming British 

Pharmaceutical Conference, at which we are holding a further 

one-day session on the subject of “Polymers in Drug Delivery 

- Recent Advances and New Horizons,, and to the forthcoming 

January 2003 meeting in Belfast on the subject of ‘‘Access of 

Therapeutics to the Brain”, more details of which are enclosed 

herein. However we have also been involved in the organisation 

of the forthcoming Controlled Release Society 2003 meeting in 

Glasgow, which promises to be a very exciting event featuring 

a range of international speakers discussing the most pertinent 

current issues facing the field of drug delivery and novel 

therapeutics. We hope to see you at all these forthcoming events 

and appreciate your continuing support of the group. Please 

bear in mind that the committee members run the organisation 

entirely from goodwill and a belief that the organisation enjoys 

considerable popular support within the pharmaceutical 

community. Your contribution in terms of registering with the 

organisation and attending our meetings would be giving 

us all the signals we need to continue working hard for our 

membership.

With best wishes for 
the remainder of 2002 

and beyond.

Professor Duncan Q.M.Craig
Chair, UKICRS

UKICRS
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Professor Duncan Q. M. Craig - 
Chairman
The School of Pharmacy,
The Queen’s University of Belfast,
97 Lisburn Road, Belfast, Northern Ireland BT9 7BL
Tel/Fax: +44 (0)28 90272129
Email: duncan.craig@qub.ac.uk
 
Duncan holds the Chair in Biophysical Pharmacy 
and leads the Pharmaceutical Materials Science 

Group at the School of Pharmacy, Queen’s University of Belfast. His research 
interests include the development and use of characterisation techniques 
(dielectric spectroscopy, modulated temperature differential scanning calorimetry, 
microthermal analysis and Tzero differential scanning calorimetry) to study the 
physical properties of materials of pharmaceutical interest and to relate these 
properties to product performance. Duncan has published widely in both the 
pharmaceutical and general science literature and has received substantial funding 
from the EPSRC, BBSRC and Wellcome Trust for these studies. He is a past 
recipient of the Royal Pharmaceutical Society Science Award and is the editor 
of the Journal of Pharmacy and Pharmacology (with Professor David Jones) and 
pharmaceutical editor of Thermochimica Acta

Dr. Rupi Pannu - Secretary
AstraZeneca R&D Charnwood
Product Development
Bakewell Road, Loughborough, Leics LE11 5RH
Tel: +44 (0)1509 645019   Fax: +44 (0)1509 645546
Email: Rupi.Pannu@AstraZeneca.com
 
Rupi graduated from Manchester University with a 
degree in Pharmacy and then went on to complete 
her Ph.D. in Synthesis and Characterisation of 
Biodegradable Polymers Suitable For Sustained Drug 

Release. She joined Astra in 1997 (now AstraZeneca) and currently works on the 
development of metered dose inhalers.
 

Dr. Ali R. Rajabi-Siahboomi - 
Treasurer
Technical Director, EMEA
Colorcon Limited
Flagship House, Victory Way, Crossways
Dartford, Kent  DA2 6QD
Tel: +44 (0) 1322 627342   Fax: +44 (0) 1322 627200
Email: asiahboomi@colorcon.co.uk
 
Ali obtained his B.Pharm. and Ph.D from Nottingham 
University after which he joined Liverpool John 

Moores University as a lecturer. His research interests are in the area of solid 
dosage form pharmaceutics with main focus on hydrophilic HPMC matrix slow 
release formulations. Ali was promoted to a Reader in Pharmaceutics in 1999 
at Liverpool John Moores University. He joined Colorcon as Technical Director 
(Europe, Middle East and Africa) in May 2000.

Dr. Susie Berrill - Deputy Secretary 
/ Membership Officer
Senior Scientific Officer
Vectura Ltd
University of Bath Campus, Claverton Down, Bath 
BA2 7AY.
Tel: 01225 323818   Fax: 01225 826942
Email: Susie.Berrill@vectura.co.uk
 
Since March 2001, Susie has been working as 
a Senior Scientific Officer at Vectura researching 

novel formulations for pMDIs. She graduated from Manchester University with 
a degree in Chemistry, M.Sc. in Polymer Science and Technology and a Ph.D. 
in Pharmaceutical Formulations. The research for her doctorate was in the area 
of biodegradable polymeric devices based on poly(caprolactone) for sustained 
release drug delivery systems.

Dr. David Brayden - UKICRS 2003 
Conference Co-Organiser
SACS Department
Faculty of Veterinary Medicine, UCD, Belfield, Dublin 
4, Ireland
Tel: +3531-7166013   Fax: +3531-7166023
E-mail:  David.Brayden@ucd.ie

David obtained his B.Sc. in Pharmacology from 
University College Dublin, (1984). His Ph.D in 
Pharmacology was from the University of Cambridge 

(1988). Following a Post-Doctoral Research Fellowship at Stanford University 
(1989), he joined the research unit of Elan Corporation in Dublin in 1991 and 
became a senior scientist specialising in non-injected peptide and vaccine 
delivery. In 2001 he joined University College Dublin as a lecturer in Pharmacology 
in the Veterinary School. He is the author or co-author of 70 original publications 
and was co-Chair of the CRS Ireland Conference in Dublin in 1995 and of the 
UKI-CRS Millennium conference in 2000. He is on the Editorial Advisory Boards of 
Drug Discovery Today, the European Journal of Pharmaceutics and the Journal of 
Pharmacy and Pharmacology.

Professor Martyn C. Davies - 
Co-Opt Committee Member
Head of School
School of Pharmaceutical Sciences
University of Nottingham, University Park, Nottingham 
NG7 2RD
Tel: +44 (0)115-9515031   Fax: +44 (0)115-9515110
E-mail: Martyn.Davies@nottingham.ac.uk
 
Martyn is the Head of the School of Pharmaceutical 
Sciences at the University of Nottingham. His 

research interests include surface analysis techniques including scanning probe 
microscopy for biomaterial and biomolecular characterisation; physiochemical 
determinants in biomolecular surface interactions; novel polymeric biomaterials, 
nanoengineering and self-assembly of surfaces. He is also the director of 
Molecular Profiles Limited and the current Scientific Secretary of the CRS. He was 
a co-founder of the UKCRS.

Dr. M. Jayne Lawrence - Deputy 
Treasurer / External Liaisons Officer
Reader in Drug Delivery
Department of Pharmacy, King’s College London, 
University of London, Franklin Wilkins Building, 150 
Stamford Street, London   SE1 8WA
Tel: +44 (0)20 7848 4808/4814
Fax: +44 (0)20 7848 4800
E-mail: jayne.lawrence@kcl.ac.uk
 
Jayne is a Reader in the Pharmacy Department, 

King’s College London. After graduating in Pharmacy from Liverpool Polytechnic 
(as was), Jayne undertook a PhD at the University of Manchester. She then joined 
the staff at King’s where she has been ever since! Her research interests include 
the design, synthesis and characterisation of novel surfactant drug delivery 
systems and the transport of drug molecules across biological membranes.

Dr. Karen Lewis - Co-Opt 
Committee Member
Pharmaceutical Development
GlaxoSmithKline S.p.A
Medicines Research Centre, Via A. Fleming, 4
37135 Verona, Italy
Tel: +39 045 921 9512   Fax: +39 045 921 8064
E-mail: kjl18751@gsk.com
 
Karen joined SmithKline Beecham as a 
Pharmaceutical Development Scientist in 1996 and 

is working on the development of immediate and controlled release solid dosage 
forms at various stages in development. She is currently working in GSK Verona, 
on a 2 year secondment. Karen obtained a degree in Pharmacy from Portsmouth 
in 1991 and a PhD from Aston University in Birmingham in 1996, investigating 
biodegradable polymers for the sustained release of antisense nucleic acids.

Committee Members - 
      2002/2003
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Dr. Tom S. K. Li - Website 
Administrator / BPC 2002 
Conference Co-Organiser
Principal Scientist - Drug Delivery R&D
Renovo Limited
Manchester Incubator Building, 48 Grafton Street
Manchester, UK  M13 9XX
Tel: +44 (0)161 6067282  Fax: +44 (0)161 6067333
Email: tom.li@renovo.com
 

Tom joined Renovo as a Principal Scientist and Team Leader of the Drug Delivery 
Team in 2001. He also leads a drug development programme and is heavily 
involved in the running of clinical trials. He is currently working on dermal and 
wound delivery. Tom obtained a degree in Pharmacy from the University of 
Nottingham in 1995 and a PhD from the Manchester School of Pharmacy & 
Pharmaceutical Sciences in 2000, investigating thermo-responsive hydrogels for 
novel applications in modulated drug delivery. Tom has also worked as a hospital 
pharmacist and was also previously Lecturer in Pharmaceutics at the University of 
Manchester.

Dr. R. Karl Malcolm - UKICRS 
2003 & BPC 2002 Conference 
Co-Organiser
Lecturer in Pharmaceutics
School of Pharmacy
Queen’s University of Belfast, Belfast BT9 7BL
Tel: +44 (0)28 9027 2319   Fax: +44 (0)28 9024 7794
Email: k.malcolm@qub.ac.uk
 
Karl is a lecturer in the School of Pharmacy at The 

Queen’s University of Belfast. His main research interest is the development 
of silicone intravaginal rings (IVRs) for controlled drug delivery. In particular, 
current research programmes focus on the use of IVRs for the topical delivery of 
microbicides to prevent the heterosexual transmission of HIV.

Dr. Catriona O’Driscoll - UKICRS 
2003 Conference Co-Organiser
Senior Lecturer
Department of Pharmaceutics
University of Dublin, Trinity College, Dublin 2  Ireland
Tel: + 353 (0)1 608 2441   Fax: + 353 (0)1 608 2783
Email: kdrscoll@tcd.ie
 
Catriona is a senior lecturer in the Department of 
Pharmaceutics, Trinity College Dublin. Her research 
interests include targeted drug delivery systems with 

an emphasis on oral administration of macromolecules, peptides and proteins.

Dr. Yvonne Perrie - External 
Liaisons / Membership Officer
Lecturer
Aston Pharmacy School
Aston University, Birmingham  B4 7ET  United 
Kingdom 
Tel: 0121 359 3611 ext 4305   Fax: 0121 359 0733
Email: Y.Perrie@aston.ac.uk
 
Yvonne has been a lecturer at the Aston Pharmacy 
School since 2000. She previously worked as a 

pharmaceutical scientist at Lipoxen Limited. Yvonne obtained her degree in 
Pharmacy from Strathclyde and her PhD from the London School of Pharmacy. 
Her research interests include the design, physicochemical characterisation and 
development of viral and non-viral systems for gene delivery and the delivery 
of drugs, conventional and DNA vaccines and gene therapy using liposomes, 
niosomes and other novel surfactant based systems.

Dr. Lance Shaw - UKICRS 
Newsletter Co-Editor
GlaxoSmithKline Consumer Healthcare
St Georges Avenue, Weybridge, Surrey
Tel: +44 (0) 1932 822428
E-mail: Lance.R.Shaw@GSK.com
 
Lance has recently moved to GSK Consumer 
Healthcare where he is a Senior Process Engineer 
within the Business Support and Process 

Technologies Group. Previously he was the Marketed Product Support Team 
Leader for Conventional Drug Delivery formulations at 3M Healthcare. He has 
over ten years experience in the pharmaceutical industry working in various 
areas including pharmaceutical analysis, process development and formulation 
development. He obtained a degree in Pharmaceutical Sciences form Greenwich 
University in 1995 and a Ph.D in Pharmaceutics from Aston University in 2001. 
His research interests include the development of in vitro/in vivo correlations using 
in vitro methods and computer modelling, the development of modified release 
bead products and the development of optimised/robust processes for liquid, 
semi-solid and solid dosage forms.

Dr. Ijeoma F. Uchegbu - CRS 
Newsletter Co-Editor
Senior Lecturer in Drug Delivery
Department of Pharmaceutical Sciences
University of Strathclyde, 27 Taylor St,  Glasgow G4 0NR
Tel: +44 141 548 3895   Fax: +44 141 552 6443
Email: I.F.Uchegbu@strath.ac.uk
 
Ijeoma has been a senior lecturer in drug delivery at 
the University of Strathclyde in Glasgow since the 

year 2000. Ijeoma graduated with a pharmacy degree from the University of Benin 
in Nigeria and after obtaining a Masters degree from the University of Lagos, also 
in Nigeria, studied for a PhD in drug delivery at School of Pharmacy, University of 
London, graduating in 1994. Ijeoma then became a postdoctoral research fellow 
at the School of Pharmacy, University of London and was subsequently appointed 
to a lectureship at the University of Strathclyde in 1997. Since becoming an 
independent academic, Ijeoma’s research has been focused on the design, 
synthesis and characterisation of amphiphilic polymers. Such polymers and small 
molecular weight amphiphiles have been used to prepare vesicles, nanoparticles, 
micellar systems and gels to facilitate drug/ gene delivery and targeting.

Dr. Neena Washington - UKICRS 
Newsletter Co-Editor / UKICRS 
2003 Conference Co-Organiser
Scientific Advisor for Imaging,
Experimental Medicine,
AstraZeneca, Mereside, Alderley Park,
Macclesfield, Cheshire, SK10 4TG
Tel: 01625 514741 / 01625 515662
Email: neena.washington@astrazeneca.com
 

Neena joined Astra Charnwood as a Clinical Scientist in 1998 leaving behind a 
15 year career in academia. Neena received a B.Sc. (Sp. Hons) in Physiology and 
Pharmacology from Sheffield University prior to doing a Ph.D. in Pharmaceutics 
at Nottingham University.  Neena’s main area of interest is the use of imaging in 
oncology

Professor Clive G. Wilson - CRS 
2003 Conference Liaisons Officer
J. P. Todd Professor of Pharmaceutics
Department of Pharmaceutical Sciences
Strathclyde Institute for Biomedical Sciences
University of Strathclyde, 27 Taylor Street
Glasgow G4 ONR
Tel: +44 (0)141 552 4991   Fax: +44 (0)141 552 6443
Email: c.g.wilson@strath.ac.uk
 

Clive is the current J. P. Todd Professor of Pharmaceutics at Strathclyde having 
taken up the post from Professor Sandy Florence in 1992. He admits origin from 
strange backgrounds (physiology, biochemistry, parasitology), which probably 
does not account for his interest in pharmaceutical sciences. During his years at 
Nottingham Medical School, he helped develop scintigraphic techniques used 
in formulation evaluation in man. In Scotland, he has continued his interest in 
ophthalmic and gastrointestinal drug delivery and in newer methods of non-
invasive drug monitoring.
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For the past 20 years Ruth Duncan has led a 
team of scientists who use polymers to direct 
drugs to tumours.  Her laboratory has produced 
a possible clinical application for materials that 
are more commonly associated with the making 
of plastics.  Here Ruth Duncan shares her 
thoughts on her work, her aspirations for the 
future and what started her thinking about big  
molecules in this way. 

When did you decide on a career 
in science?
I decided on a career in science very early on. At School I chose 

work experience in a local hospital and the Biochemistry Labs 

appealed. Thus at Liverpool University I decided to study Zoology 

with emphasis on the modules relating to chemistry, biochemistry 

and physiology. This led to the PhD at Keele University in the 

Biological Sciences Department where I studied the mechanism 

of endocytosis. Using polymers as probes resulted in an interest 

in polymer-drug conjugates and lysosomotropic delivery - the 

rest is history as they say.

Your achievements as a scientist 
in the area of drug delivery are 
considerable but of which of 
your achievements are you most 
proud?
It’s difficult to say...... scientists usually work for the joy of 

discovery not thinking of achievements - there is always another 

question to ask, experiment to do. At the outset my aims were to 

contribute something to improved cancer therapy (CRC funded 

at my work at Keele from 1975-1992). Thus its particularly 

pleasing that we were able to develop 5 polymer anticancer 

conjugates to clinical trial and also the first 2 polymeric gamma 

camera imaging agents. I am delighted that the field of polymer 

therapeutics is now well established and the marketed products 

(the polymer-protein conjugates) are emerging. The dream at 

present would be to transfer a bioresponsive endosomolytic 

system (with gene or protein) to Phase I clinical trial.

On reflection I am most proud of the accomplishments of the 

many PhD students and postdoctoral scientists that have 

passed through my group at Keele, the London School of 

Pharmacy and now here in Cardiff. Almost all have gone on to 

careers in science, academia or industry. Many have obtained 

a few words from ruth duncan

national and international awards recognising their efforts. Our 

interdisciplinary group has provided an excellent training ground 

in the new field of “Polymer Therapeutics” (shown schematically 

in the figure) and a good education at the interface of basic and 

applied research. 
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The Awards I have received personally have also been a great 

honour. More so because of the diversity of the awarding bodies 

e.g. CRS Young Investigator Award, Millennium Pharmaceutical 

Scientist Award; Royal Society of Chemistry Interdisciplinary 

Research Award; Berlin Brandenberg Academy of Sciences 

Innovation in Cancer Research. I enjoy receiving invitations 

to speak at, and organise meetings across the spectrum of 

pharmaceutical sciences, oncology and chemistry although it 

does makes life rather hectic! Being voted in as Co-Chair of the 

Gordon Research Conference on Drug Carriers in Biology and 

Medicine was indeed a great honour, particularly as my friend 

and colleague Gregory Gregoriadis was the Founder of that 

particular series.

Why does your training of young 
scientists stand out among your 
other endeavours?
Being able to pursue important questions (like the development 

of new targeted cancer therapy) and successfully transfer 

the concepts to clinical trial whist maintaining a good training 

research environment for young scientists is not easy. I think I 

have accomplished this and am glad that I can take pride in 

the successes of my colleagues whilst enjoying the recognition I 

have had personally for our work.

Do you think that good science 
is the result of good individuals 
or good teams of individuals?
You ask about the importance of individuals or teams in driving 

scientific progress. The question is difficult to answer. It is 

obviously important to have both. Where would we be without 

Einstein? Individuals who have a great scientific mind and good 

intra-personal skills are though, in my view, the “diamonds in the 

sky”. All aspects of pharmaceutical science require leading edge 

chemistry, molecular biology and pharmaceutical technology 

working in concert. Multidisciplinary teams are essential. Our 

efforts have been no exception, and I have enjoyed great 

collaborations with internationally known polymer chemists 

including Jindra Kopecek, Karel Ulbrich, Blanka Rihova (Institute 

of Macromolecular Chemistry in Prague) and Paolo Ferruti 

(University of Milan) to name but a few examples

Who was your inspiration in the 
early days?
Four individuals stand out - they provided inspiration and 

continuing support. During the PhD years at Keele I was lucky 

to meet Christian De Duve (the Nobel Laureate who identified 

lysosomes) and Helmut Ringsdorf (still today one of the top 

50 cited chemists). Both were promoting the concept of 

lysosomotropic delivery and although antibodies and liposomes 

were much more popular as the “magic bullets”, the polymers 

seemed to me to hold much more promise. My interest in 

this field was born via a collaboration with Helmut, which led 

to several publications, and it was he who introduced us to 

the Prague team. That in turn led to our collaboration which 

designed the first HPMA copolymer-doxorubicin conjugates.

Federico Spreafico (who died suddenly in 1994 just after the 

start of clinical testing of our first polymer-drug conjugate) had 

the vision and courage as Director of Oncology Research at 

Farmitalia Carlo Erba Milan to open the door which allowed 

the transfer of our compounds into clinical testing. Without 

him it would not have happened. His intellect and breadth of 

knowledge gave me a great education in oncology/technology 

transfer/industrial development.

Last but not least, I would of course mention Tom Connors 

who died earlier this year. He will be missed by so many. I came 

to know Tom in the 1970’s whilst he was Director of the MRC 

Toxicology Unit and through his work with CRC Tom always 

supported our work. Tom Connors and Helmut Ringsdorf 

exemplify the best in science, extremely knowledgeable, 

innovative, but always willing to promote young scientists with 

new ideas and not least they thoroughly enjoyed their science!!  

I was very grateful that they both agreed to join The Centre for 

Polymer Therapeutics as visiting Professors when I returned 

from industry to the London School of Pharmacy.

Which one question would you 
most like to put to one of the 
world’s great scientists (either 
dead or alive)?
Most major breakthroughs in science are disregarded when first 

proposed e.g. Einstein, Darwin, Ehrlich, Staudginger.......... My 

question of the great and the good would be “How can we find 

the intellectual capacity (resources) to recognise and support 

real innovation earlier (instead of waiting 50 years for everyone 

else to catch up)....? “ This is a particular problem with new 

cancer chemotherapy - paclitaxel, camptothecins etc, etc. as 

the statistics tell us that patients cannot afford to wait.
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Do you find it relatively easy to 
fund your work?
I have always been very lucky and find it relatively easy to fund 

our work. In the early days we had core support from CRC with 

additional support from research councils and industry. Over the 

last decade research council (BBSRC particularly), European and 

industrial funding has supported the work. My greatest difficulty 

is identifying “good” young British scientists who want to fill the 

posts - more and more folk are joining our group from abroad.

Which funding body made the 
greatest impact on your scientific 
output?
In the early phase of my career this was certainly CRC, but I also 

obtained grants from MRC and SRC (now BBSRC) very early. 

This helped me gain momentum. In the last decade BBSRC 

funding has been very important.

How is today’s funding climate 
different from when you started 
out?
I think the funding opportunities have never been greater and 

the research councils have a real appreciation of the importance 

of interdisciplinary research. The pharmaceutical sciences are 

very well placed to compete for these funds. It is important that 

colleagues tailor their applications to the initiatives advertised 

and write proposals which describe the programme in a detailed 

(and not superficial) way and also present details of what they 

wish to achieve. If this is done, the success rates will be high.

What advice would you give to 
Tony Blair about the funding of 
UK science?
If I were to comment I would first applaud the increased funding 

in science seen in the last years. Increased funds for major 

pieces of equipment, building refurbishment as well as increased 

monies for grants has been very welcome after the previous 

barren period. This investment must continue if the UK is to 

maintain international competitiveness. 

To the future I would hope that the Government would extend 

the PhD to 4 years so our students can be internationally 

competitive. There must be an increase in salaries to tempt 

the young to stay in science and an improved career structure 

for postdoctoral scientists. One reason the young choose 

alternative careers is the extreme pressure we all face - four jobs 

in one. Raising research funds, teaching, administration and 

commercialisation of our work. We are poor role models and the 

twelve hour working day is not a very appealing prospect. The 

epidemic of form-filling doesn’t serve anyone well also. There is 

a need for more effective management in academia with less 

talking about doing it.

What is your opinion on the 
proliferation of university spin 
outs and biotechnology start 
ups?
It is particularly important in pharmaceutical sciences that we 

keep an eye open for application of our research. This can be 

undertaken via patenting ideas, licensing these on or rolling 

them into a start-up company. Small spin-out companies can 

be useful but I feel that there is an overemphasis of this route 

at present. Seed funding is often very small (less than a normal 

research grant) and there is a great time investment in seeking 

these funds. However, in parallel funding for basic exploratory 

research is essential if we are to maintain our inventiveness.

Have you ever been tempted to 
start up a commercial venture?
I am considering establishing a company based around our own 

patents, but in the past my preferred route has been to file and 

then out-license our patents.

What shall we expect from your 
laboratory in the future?
Our research programme in Cardiff is focusing in four related 

areas. Design of novel polymers with improved properties e.g. 

biodegradable polymers, reduced heterogeneity, 3D architecture; 

new polymer-anticancer conjugates and combinations; 

endosomolytic polymers for intracellular delivery and finally 

understanding and controlling the intracellular trafficking of 

polymer therapeutics.

The Annual International Symposium on the Controlled Release 

of Bioactive Materials is being held in the United Kingdom for 

the first time in 2003, what does this mean for United Kingdom 

and Ireland scientists working in the area of controlled release 

and how was the United Kingdom selected as the venue for the 

2003 conference?

I think it is great that we will be hosting the CRS 2003 meeting 

here in the UK. We have been trying to attract the conference 

for some years and it is an honour to be selected. The venue is 

chosen by the CRS Executive Committee and Local Chapters, 

like the UKICRS can make a bid - a bit like the Olympics really. 

We were just lucky this time.
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How would you go about 
encouraging your younger 
colleagues to reach for the high 
standards, which you have set?
Many opportunities exist today for young scientists, I truly believe 

that those with independent bright ideas will find funding and 

good career progression. My advice would be simply to have 

confidence in your own ability, to listen to the voice of experience 

and seek a mentor who can help you express your ideas 

and open the doors for you if sometimes they are sticky. Be 

persistent, hard work and creativity will find reward in the end. 

Do you believe that a career in 
science is harder to achieve for 
women?
A career in science can undoubtedly be more difficult for 

women. Time taken out to have a family and their role as primary 

homemaker do add an additional burden.  I think some women 

have also been discouraged in the past due to lack of role models 

but this is beginning to change. Women do, I believe, have an 

equal opportunity in the workplace outside these constraints.  I 

am proud to have been the first female Science Professor at 

Keele University, the first female Professor at the London School 

of Pharmacy and likewise here in Cardiff. Incredible isn’t it? 

The tide has now turned and equality has opened all doors. 

With the increasing numbers of women entering pharmacy 

as undergraduates and postgraduates I have a fear that the 

statistics could swing uncontrollably in the opposite direction. 

This would be equally inappropriate.

UKICRS JANUARY 2003 ANNUAL MEETING

Next year, the UKI-CRS returns to Ireland for its annual meeting.  
It will be held at Queen’s University Belfast on January 10th, 2003, 
and the organisers in Ireland are Dr. David Brayden, Dr. Caitriona 
O’Driscoll, Professor Duncan Craig and Dr. Karl Malcolm.  The 
theme of this meeting is highly topical: brain diseases and how 
to get drugs to the correct targets in the brain.  It is estimated 
that over 90% of drugs emerging from HTS drug discovery 
programmes as CNS therapies cannot cross the blood brain 
barrier and this has serious implications for treatments of 
Ahzheimer’s disease, Parkinson’s disease, stroke and glioma.  
Speakers will address key pharmaceutical requirements for 
selected CNS diseases and also novel ways to overcome the 
blood-brain barrier.  We have lined up a high-powered array of 
internationally renowned blood brain barrier experts from Ireland, 
the UK and Europe.  As usual, UKI-CRS meetings have an 
allocated poster session and, in keeping with tradition, will be 
offering substantial poster prizes to two postgraduate students. 

Since the meeting will comprise a rather full day on the 10th 
January, we will be organising a social get together on the 
preceding evening and we will shortly provide details of 
accommodation on our web-site.  Travel to Belfast from England 
or Scotland is affordable and convenient.  This is the third meeting 
of UKI-CRS to be held on the island of Ireland, following on from 
the successes of the 1995 and 2000 meetings in Dublin.  As it is 

the first to be held in Northern Ireland, we will be doing our best 
to ensure a memorable meeting for all participants. We hope that 
this affordable and timely meeting will be well supported by CRS 
members.  Confirmed speakers and titles include: 

BELFAST JANUARY 10th 2003

“Access of Therapeutics to the Brain” 

“Re-engineering CNS drugs,”  
Professor Anthony Rees (Director of Research, SYNT:EM,  France)

“Importance of P-glycoprotein in the efflux of CNS 
therapeutics”  
Dr. David Begley (Blood-Brain Barrier Research Group, Centre for 
Neuroscience Research, King’s College London, UK)

“Nose-to-brain drug delivery”
Professor Lisbeth Illum  (West Pharmaceutical Services, Nottingham, UK)

“Amyloid as a drug discovery target for Alzheimer’s 
Disease. Where are we after 15 years?” 
Professor Ivan Lieberberg (Chief Medical Officer, Elan Corporation, 
Dublin, Ireland)  

“Blood-brain barrier damage and incomplete repair 
in multiple sclerosis: therapeutic implications”
Dr. John Kirk (School of Medicine, Queen’s University Belfast, Northern Ireland)

“Drug delivery to the brain using nanoparticles”
Professor Joerg Kreuter  (Johann Wolfgang Goethe-Universitaet,  
Frankfurt. Germany)

Interview by 
Ijeoma F. Uchegbu
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neutron scattering in the 
pharmaceutical sciences
Introduction 
While light and, to a lesser extent, X-ray scattering are widely 

used in the Pharmaceutical Sciences to investigate colloidal 

drug delivery systems, neutron scattering is rarely exploited. Yet 

the three techniques yield largely complimentary information. 

Indeed, as will be shown in this article, by manipulating the 

neutron refractive index (typically achieved by substituting 

deuterons for hydrogens) of the colloidal system under study it 

is possible to gain a much more detailed structural picture of the 

colloidal system than is possible with either light or X-rays. 

The reason for the lack of exploitation of neutron scattering is 

partly due to the access to the equipment; it is not possible to 

produce neutrons using a laboratory bench top apparatus. A 

large part is however undoubtedly due to a lack of awareness in 

the pharmaceutical sciences community as to what information 

neutron scattering can provide. In this article, I hope to illustrate 

the power of neutron scattering to provide a level of detailed 

structural information not available with any other technique.

Why neutron scattering?
First in order to understand the potential of neutrons for the 

Pharmaceutical Scientist, it is helpful to consider a few simple 

facts about neutrons:

Neutrons have wavelengths in the region of 1-10Å (comparable 

to X-rays) and so scattering experiments can provide structural 

information on length scales from a fraction of an angstrom 

to tens of hundreds of angstroms, ie covering the atomic to 

macromolecular scale and the smaller end of the colloidal size 

range; the radius of gyration of a polymer in solution is usually 

1-10nm, a surfactant micelle may be 5-100nm in diameter, 

whilst emulsion particles and vesicles are often 100-1000nm in 

diameter. Light, by contrast, has much longer wavelengths (400-

700nm) and therefore does not allow the study of structures at 

the smaller end of the colloidal size range.

Neutrons interact weakly with matter and hence do not disturb 

the experimental system; as a consequence they are also highly 

penetrating. Neutrons can be used to probe the bulk properties 

of samples with path-lengths of a few centimetres or alternately, 

samples with somewhat shorter path-lengths but contained 

inside complex pieces of apparatus (pressure cells, shear cells, 

etc). By way of contrast such experiments would not be possible 

with light, while X-rays of energies of some 105 eV would be 

required to penetrate a sample (and its container) more than a 

millimetre or two thick. 

Neutrons interact and are scattered by the nucleus of an atom, 

and as a consequence are scattered differently by different 

isotopes of the same element. The strength of the interaction 

is characterised by the scattering length of the nuclei, which is 

independent of atomic number and varies randomly throughout 

the periodic table. Importantly for the pharmaceutical scientist 

hydrogen (1H) and its isotope deuterium (2H or D) scatter neutrons 

in opposite phase (the scattering length of 1H is –3.74 x 10-5Å 

while that of D is 6.67 x 10-5Å). In fact by using the appropriate 

mix of H2O and D2O is it possible to prepare a solvent that is 

neutron transparent. This differential scattering by different 

isotopes of an atom is in contrast with X-ray scattering where 

the X-rays are scattered by the electrons surrounding the atomic 

nuclei in direct proportion to the number of electrons present, 

that is with increasing atomic number. As a consequence, 

lighter elements such as hydrogen cannot be ‘seen’ with X-rays 

whereas they can with neutrons. Furthermore because of the 

ability to isotopically substitute atoms it is often possible using 

neutrons to specifically ‘contrast’ or ‘highlight’ parts of the 

experimental system under study. Indeed isotopic substitution is 

the basis of the ‘contrast variation’ method widely used by the 

neutron scattering community to obtain very detailed structural 

information about the system under study. The simplest example 

of contrast variation is the substitution of some or all of the H2O 

present in the sample of interest with D2O. As will be seen in 

this article however very detailed structural information can be 

obtained about a system by performing a series of experiments 

utilising partially deuterated forms of the molecules under study. 

Obviously the requirement to synthesize (partially) deuterated 

forms of the molecules of interest imposes constraints on the 

range of experiments that can be performed, although there are 

now companies that will custom synthesize deuterated materials. 

Furthermore, a deuteration facility specifically aimed at preparing 

Dr Jayne Lawrence
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Beam

Scattered
Neutron

deuterated forms of biological molecules is presently being set 

up (with the support of EPSRC and the EC) at the Institute Max 

von Laue-Paul Langevin (known as the ILL) in Grenoble, France. 

It is important to note that isotopic substitution experiments rely 

on there being no difference in physico-chemical behaviour of 

the system under study when deuterated materials are used. 

In general this assumption appears to be reasonable, although 

differences in physico-chemical behaviour have been observed 

very close to a phase boundary, possibly because of the different 

strengths of the D…..OD and the H…..OH bond.

There are two main types of neutron scattering that are of direct 

relevance to the study of colloidal drug delivery sytems, namely 

small angle neutron scattering (SANS) and specular neutron 

reflectivity. Also of interest to the Pharmaceutical Scientist 

(although not covered in this article) is the use of neutron 

diffraction to determine molecular structure. For a good review of 

this area, interested readers should consult the chapter entitled 

‘molecular structures determined  by neutron diffraction’ written 

by Shankland et al., and contained in the book ‘application of 

neutron scattering to soft condensed matter’ (Editor Gabrys, 

Gordon and Breach Science Publishers, 2000).

Small angle neutron scattering
Small angle scattering is the collective name given to the 

techniques of small angle neutron (SANS), X-ray (SAXS) and light 

(SALS or commonly, LS) scattering. In each of these techniques, 

radiation is elastically scattered by a sample and the resulting 

scattering pattern analysed to provide information about the size 

and shape of the sample of interest. Significantly, with only minor 

adjustments to account for the different types of radiation, the 

same basic equations and laws can be used to analyse data 

from any of the three techniques, making the 

transition of a researcher using one technique to 

another relatively painless. Importantly the very 

short wavelength of neutrons make it possible 

to probe the shape of very small aggregates, 

aggregates that are too small for their shape 

to be determined by light; it is not possible to 

determine the shape of particles which have 

dimensions less than 1/20th the wavelength of 

the probe. The wavelength of the argon ion 

blue line frequently used for light scattering 

experiments is 488nm which makes probing the 

shape of aggregates less than 24nm impossible. 

At worst therefore, the additional information that 

can be obtained from a SANS study using deuterated solvent 

only, will be the shape of an aggregate. At best, when partially 

deuterated components are available, structural information of 

unparalleled detail will be obtained.

A practical advantage of neutron scattering compared to light 

scattering is that sample preparation is far easier, as dust is 

not a complicating issue, and anyone who has spent long 

hours clarifying solutions for use in light scattering studies will 

appreciate the significance of this statement. It is also possible 

to perform SANS experiments in solvents that approximate 

to the biological milieu. It is also worth commenting that the 

sample volume required can be as little as 0.8cm3. Note that 

the concentration required for a SANS experiment is similar to 

that required for a light scattering experiment, typically around 

1-10mg/mL of disperse phase. Figure 1 shows a schematic 

representation of a SANS experiment.

There are a number of different types of colloidal drug delivery 

systems that are amenable to study by SANS. However due to 

space constraints this article will describe only two: firstly, small 

lipid or surfactant aggregates, where information can be obtained 

about the size, shape and molecular architecture of aggregates 

such as micelles, microemulsions or vesicles; secondly, larger 

colloidal aggregates such as emulsions and microspheres, 

where information can be obtained about the structure of the 

adsorbed layer of polymeric stabiliser, as well as the absorbed 

amount of stabiliser. In this latter case, the best experimental 

conditions are found when the particles onto which the polymer 

are adsorbed are large, as in this case the particle is ‘too large’ 

to be seen by neutrons, and as a consequence, only scattering 

arising from the adsorbed polymer layer is detected.

Figure 1: Schematic representation of a small angle neutron 
 scattering experiment.
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Lipid and surfactant aggregates  
In our research examining the formation and physico-

chemical properties of oil-in-water microemulsions from 

pharmaceutically acceptable materials (namely the surfactant 

N-Ndimethyldodecylamine-N-oxide and either ethyl octanoate 

or ethyl hexadecanoate as oil) we have been particularly 

interested in how the location of oil and the lipophilic steroidal 

drug, testosterone enanthate varies with the composition of 

the microemulsion. Our initial SANS experiments examined 

microemulsions containing no drug (Barlow et al., Langmuir 

16, 10398, 2000). For each microemulsion composition studied 

we performed three separate SANS experiments. In the 1st 

experiment, the microemulsion was prepared using D2O and 

h-oil and h-surfactant, in the 2nd using D2O and d-oil and h-

surfactant and in the 3rd using H2O and d-oil and h-surfactant 

(Figure 2). The 1st experiment yielded information primarily about 

the size and shape of the whole microemulsion droplet, the 2nd 

experiment about the surfactant shell, and the final experiment 

predominately about the location of oil in the microemulsion 

droplet. All three sets of scattering data obtained for each 

composition were simultaneously analysed to give a self-

consistent model, thereby giving a high level of confidence in the 

results. These experiments showed that both the amount and 

molecular volume of the oil added were important in determining 

its precise location in the microemulsion droplet, with increasing 

oil concentration causing more of the oil penetrate to the 

surfactant layer, while increasing oil molecular volume leads 

to a bigger oil  core. It was the first time that an experiment 

had unambiguously determined the location of oil within an 

oil-in-water microemulsion; previously oil location had only 

been inferred. Recently our experiments have been extended 

to investigate the location of drug in a microemulsion droplet 

and the effect of its presence on the location of oil. As before 

a variety of oil and drug compositions were tested. For each 

composition a number of microemulsions of differing constrasts 

were prepared from a combination of d-oil, d-surfactant, h-oil, h-

surfactant, and h-drug (with d-drug unavailable).  In this case the 

results did not follow a simple partitioning of the drug between 

the oil and surfactant phases (as might perhaps have been 

predicted) but rather showed that the drug appeared to follow 

the distribution of the oil in the microemulsion.

Other examples of studies by our group performed include 

the use of SANS to aid in the understanding of the bilayer 

properties of vesicles prepared from polyoxyethylene-based 

non-ionic surfactants. In particular SANS has been vital in 

our understanding of the low levels of aqueous-soluble dye 

entrapped in the vesicles in the presence of high levels of salt. 

The SANS experiments indicated that the presence of salt 

increased the proportion of multilamellar to unilamellar vesicles 

present and more importantly, that the surfactant bilayers 

became significantly thinner in the presence of high levels of salt 

thereby reducing their barrier properties and allowing leakage of 

the dye from the vesicles. The bilayers became thinner due to 

dehydration of the polyoxyethylene chains and their subsequent 

penetration into the hydrophobic region of the bilayer. It would 

not have been possible to obtain this information by any other 

technique. 

Recent experiments, performed in conjunction with our 

colleagues at the ILL, have used SANS to examine the molecular 

structure of the lipoplex formed between various types of 

cationic lipid vesicles and DNA. Here the contrast variation 

technique was used to great effect to allow the scattering of 

the DNA in the presence of the lipid vesicles to be established 

as well as the scattering of the cationic lipid vesicles in the 

presence of DNA. This was achieved in the former case by 

‘contrast matching’ the solvent to the lipid thereby making the 

lipid ‘invisible’ and in the latter instance by contrast matching 

the solvent to the DNA and making this ‘invisible’. The results 

of these experiments have allowed us to propose the molecular 

structure of the lipoplexes formed between DNA and cationic 

lipid vesicles. This work differs from previous X-ray work in that 

the experiments were performed using realistic concentrations 

of the system components. 

Solid Particle

Oil & surfactant
protonated

Shell

Surfactant
protonated

Core

Surfactant &
water

protonated

Protonated
material

Deuterated
material

Figure 2: Schematic representation of a contrast variation
 experiment on oil-in-water microemulsions.
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Structure of adsorbed polymer 
layers
This is well illustrated by a study performed by Professor 

Washington’s group at the University of Salford. Professor 

Washington is interested in the preparation of perfluorocarbon 

emulsions stabilised by amphiphilic block co-polymers such 

as the poloxamer and poloxamines. In order to understand the 

stability of the perfluoroemulsions it is essential 

to understand the structure of the polymeric 

surfactant at the oil-water interface. Given the 

large size of the fluorocarbon emulsions (400-

600nm), it was possible to use SANS experiments 

to determine this. In these experiments it was not 

necessary to prepare deuterated versions of the 

emulsion droplet components because it was 

possible to match the scattering length of the 

perfluorinated oil to that of the aqueous phase 

by using an appropriate mixture of 72% D2O and 

28% H2O and thereby ‘highlighting’ the polymeric 

stabilising layer. Professor Washington’s group 

was able to determine not only the absorbed 

amount of block co-polymer (assessable using 

other techniques) but also the conformation and 

thickness of the polymer layer and how it changes 

in the presence of added electrolyte (Washington 

and King, Langmuir, 13, 4545, 1997;  Washington et al., J. Phys. 

Chem. 100, 7603, 1996).

Specular neutron reflection
The technique of neutron specular reflection provides information 

on inhomogeneities normal to an interface, and thus yields 

information about molecules adsorbed at surfaces/interfaces 

such as the air/water interface or the solid/liquid interface. It is 

worth commenting that although molecules at an interface and 

in equilibrium with those in the bulk phase does not mean that 

the composition of a mixture of molecules will be the same at an 

interface as it is in the bulk of the solution. Neutron reflectivity is 

the only technique that is able to determine the composition of 

the surface. 

In a specular neutron reflection experiment, a monochromatic 

neutron beam is reflected off a large flat surface (typically ≥ 

10cm2) and the resulting scattering pattern of the reflected beam 

measured either as a function of incident angle or wavelength 

(Figure 3). The technique of neutron specular reflection has 

analogies with X-ray reflection and surface light scattering, 

although as neutron wavelengths are two or three orders of 

magnitude shorter than light so smaller film thicknesses can 

be probed. As with small angle X-ray scattering, X-ray reflection 

suffers from the fact that the scattering from molecules without 

any heavy atoms present is small. As with small angle scattering, 

all three reflection techniques can be analysed using the same 

basic equations and laws. 

Air/liquid interface
Specular neutron reflection experiments have been crucial in 

aiding our understanding of the behaviour of the vesicle-forming 

polyoxyethylene-based non-ionic surfactants mentioned 

above (Barlow et al.,  Langmuir,  11, 3737, 1995; Barlow et 

al.,  Langmuir, 13, 3800, 1997). Langmuir trough experiments 

indicated that these molecules occupied a very small area at 

the collapse pressure, far too small for the molecules to form 

vesicles. Specular neutron reflection experiments however 

indicated that a surfactant multilayer (not a monolayer as had 

been assumed) was present at the collapse pressure and that 

when the surfactant molecules were in a monolayer state they 

did in fact occupy a much larger area per molecule, appropriate 

for vesicle formation. Furthermore, these studies indicated that 

unlike phospholipid molecules, the molecules formed a very 

disordered monolayer with large amounts of the polyoxyethylene 

head group mixing with the hydrophobic chains as can be see 

in Figure 4. This was the first time such a mixing had been 

observed directly although it had been proposed by other 

workers to explain their experimental observations.

Incident beam Reflected beam

0 0

00

Figure 3: Schematic representation of the experimental geometry of a 
specular neutron reflection experiment.
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Solid/liquid interface
A number of groups, our own included, have prepared bilayers 

of phospholipid, supported on silicon surfaces. The structural 

features of these bilayers that are probed using neutron 

reflection are similar to those probed using X-ray scattering 

(that latter gaining benefit from the presence of phosphorus 

in the phospholipid molecules). We have recently used these 

supported lipid bilayers to study the interaction of cationic 

vesicles and lipoplexes with model biological membranes. One 

interesting observation is that the vesicles are considerably more 

stable in the presence of the lipid bilayer than the uncoated 

hydrophilic silicon block. In no instance did the vesicle or lipoplex 

fuse with the lipid bilayer, although slow lipid exchange between 

the vesicle and phospholipid bilayer was seen to occur.       

Neutron sources
There are two means of producing neutrons in sufficient quantity 

for worthwhile experiments. The most commonly used method is 

the nuclear reactor (32 out of the 37 neutron sources in the world 

are reactors). In the nuclear reactor the neutrons are produced 

by the fission of uranium-235. Each fission event releases 2-3 

neutrons, of which one is required to sustain the chain reaction. 

The most powerful reactor source currently available is located 

at the Institute Max von Laue-Paul Langevin (known as the ILL) 

in Grenoble, France. The other approach to producing neutrons 

is that used in spallation neutron sources. These use particle 

accelators and synchrotrons to generate intense, high energy 

proton beams which are, in turn, directed at a target composed 

of heavy nuclei. Providing the protons have sufficient kinetic 

energy they can effectively blast the target nuclei apart. The 

word spallation is a quarrying term for ‘chipping away’. The most 

powerful spallation source in the world is the 

ISIS facility at Didcot, near Oxford in the United 

Kingdom. Here the operating conditions of the 

proton synchrotron are such that 12 neutrons 

are produced for every incident proton. In 

Europe we have 23 out of the 37 neutron 

facilities available worldwide. Furthermore 

in Europe there are 18 SANS instruments. 

Reflectometers are however less common. 

However we are fortunate in the UK in having 

access to two of the best neutron facilities 

in the world, namely RAL and the ILL. Both 

sites have world class SANS instruments and 

reflectometers. Information about how to apply 

for beam time at RAL can be obtained from 

http://www.isis.rl.ac.uk/applying/index.htm while information 

for applying for beam time at ILL can be obtained from http:

//www.ill.fr/index_sc.html. Both facilities have two application 

rounds per year and are open to any researcher eligible to apply 

for a research council grant in the UK. Typically one-three days 

neutron beam time will be awarded for the type of experiment 

described above. Industrial concerns are able to buy neutron 

beam time and the technical support required to analyse their 

data. The cost of one days neutron beam time is of the order 

to £14K. Information on access to the biological deuteration 

laboratory can also be found at  http://www.ill.fr/index_sc.html. 

Further reading
For those interested in learning more about the subject of 

neutron scattering the book entitled ‘application of neutron 

scattering to soft condensed matter’ (Editor Gabrys, Gordon 

and Breach Science Publishers, 2000) should be consulted. 

The book contains chapters on ‘using SANS to study adsorbed 

layers in colloidal dispersions’ (King et al.,), ‘neutron scattering in 

pharmaceutical sciences’ (Washington et al.,) and ‘the structure 

of surfactant monolayers at the air-water interface studied by 

neutron reflection’ (Lu and Thomas). Other articles on SANS that 

are worth consulting include ‘small-angle neutron scattering’ 

by King, contained in ‘modern techniques for polymer 

characterisation’ (Editors Pethrick & Dawkins, Wiley, 1999). For 

further reading on specular neutron reflection two recent reviews 

should be consulted; Penfold Curr. Opin Coll. Interface Sci., 

7, 139, 2002 and Lu et al., Adv. Coll. Interface Sci., 84, 143, 

2000. 

Figure 4: Simulation of the structure of the double chain nonionic surfactant 2C18 E12 
monolayer at a surface pressure of 28 mN/m (Barlow et al. Phys. Chem. Chem. Phys., 
2 5208, 2000).

The hydrophilic ethylene oxide head groups and associated solvent (not shown) are 
towards the bottom of the frame, whilst the hydrophobic hydrocarbon chains and 
the air above the subphase are towards the top. Oxygen atoms are shown in black 
and carbon atoms in grey; for the sake of clarity, hydrogen atoms are omitted.
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a good start
Birchall, a lecturer at the Welsh School of Pharmacy, who 

answered that the freedom to pursue one’s own research was 

an important factor.  Dr. Jason Dove from 3M Healthcare, on 

the other hand chose a career in industry because he was keen 

to get involved specifically in the formulation and processing 

of drugs, considering it a more stimulating environment with 

respect to community and hospital pharmacy. Glen Hotchin, 

also from 3M, found opportunities limited in academia or the 

NHS due to qualification requirements. Interestingly, only one 

respondent considered salary as a key factor before choosing 

sector.

How long have you been working 
in your present position?

Between 7 months and 4 years

What are your core 
responsibilities ?

A broad range including, a Post-Doctoral Fellow, a Hospital 

Pharmacist, a trainee Qualified Person, 3 Lecturers and a Team 

Leader in R&D were listed.

How long did it take you to 
find suitable employment after 
completion of your final degree?

Three of our respondents were fortunate to have positions 

on completion of their degree. For the others the range was 

between two and twenty four months with an average of  seven 

months.

Do you consider jobs in your area 
of pharmaceutical sciences to be 
well rewarded financially ?

Fairly predictable answers here, our academic colleagues 

gave a resounding No! to this question. Responses from 

people working in industry indicated more general satisfaction, 

although as George Scott, a trainee Qualified Person at Glaxo 

SmithKline indicated, other professions such as law are far 

more financially rewarding. Peter Murphy, an R& D Team Leader 

at GlaxoSmithKline, noted that salary levels in other non-

pharmaceutical science sectors were lower, as demonstrated in 

regular Scientific Body remuneration reviews.

The pharmaceutical industry and academia 
has undergone huge change in recent years, 
consolidation in the industrial sector and introduction 
of tuition fees in universities, being two examples. It 
is also an exciting time with many major advances 
such as the human genome project. We set out 
to discover how scientists, early in their careers, 
feel about working in this field. A straw poll was 
conducted and ten responses were obtained out of 
fourteen distributed. So what did our respondents 
have to say about their experiences so far?

What is your highest degree and 
when was it awarded ?

Four respondents have B.Sc degrees, one an M.Sc degree, with 

five having doctorates.

Where are you working at present?

Five of our respondents work in industry, three in academia and 

one each for the National Health Service, as a Pharmacist, and 

the US Federal Institute.

What made you choose the 
particular sector you are currently 
working in ?

A common theme runs through the responses from our 

academic colleagues. This was encapsulated by Dr. James 

Dr Jason Dove – Senior 
Scientist 3M Healthcare

Dr Sudax Murdan – Lecturer at 
London School of pharmacy

- Lance Shaw
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What aspects of your job do you 
least enjoy?

Common themes were again observed here; trying to meet grant 

deadlines and repetitive marking were noted. Other comments 

included, ‘too many meetings’, ‘the feeling that the organisation 

is working against you’ and ‘trying to work unrealistic timelines 

and resources’

Are there good prospects for 
advancement in your area of work?

All respondents replied positively, but several qualified this by 

stating that they may well have to consider changing organisation 

to achieve this.

Where do you see yourself in ten 
years time?

All answers received pointed towards continuing with their 

current career, with most aspiring to more senior or influential 

positions. Four of the ten respondents chose not to respond.

If you could go back would 
you still choose a career in the 
pharmaceutical sciences ?

Our respondents were split on this one, six said yes, three no 

and one was not sure.

A big thank-you to 
those who took the time 

to complete the 
questionnaire. 

Dr James Birchall – Lecturer at the 
Welsh School of Pharmacy

Is your degree/Ph.D relevant for 
your job?

All three academics responded with a resounding yes! In total 

70% thought their qualifications were directly relevant.

What did you find to be the most 
difficult aspect of starting your 
job?

Many varied responses here; Dr. Yvonne Perrie found that 

convincing pharmacy students that Pharmaceutics lectures 

were relevant to their career as a Pharmacist was challenging. 

Dr. Maureen Brown, a Pharmacist with the NHS commented that 

she found some unwillingness to change to improve practices. 

Dr. Aminul Islam, a researcher at the National Institute of Health, 

commented that it took some time to become accustomed to 

the different workplace culture he encountered.

Does your organisation run any 
mentoring or buddy programmes 
for new recruits?

Again a fairly split response, with our academic respondents 

having buddy systems. All others had limited or no buddy 

programmes.

What aspects of your job do you 
most enjoy?

Dr. Sudax Murdan, a lecturer at the London School of Pharmacy, 

commented that the 

freedom to pursue her 

own research and to do 

things differently was the 

most enjoyable aspect of 

her job. Dr. Aminul Islam 

also enjoys the autonomy 

to perform work in a 

particular area. Several of 

the industry contributors 

including Glen Hotchin, 

said they enjoyed working 

in a team environment.
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Time has really flown since the successful bid back in 
2000 to hold the 30th Anniversary meeting in Glasgow 
and the shape of the programme has been mapped 
out. This should be publicised soon, but here’s a 
brief preview of the meeting contents. This plan will 
be put to the CRS Board in Seoul, so it isn’t set in 
tablets of stone but Martyn Davies, the CRS Scientific 
Secretary, and I do not expect too many changes!

The themes running through the meeting are:

 30 years on – identifying key themes that will impact 
controlled release technologies in terms of nanotechnology, 
new chemistry and new knowledge about transport of 
material across membranes.

 Oral session – progress on in vivo / in vitro correlation, 
new formulation approaches and finally new research on 
membranes transporters  and animal/human considerations.

 Particles, implants and polymer therapeutics – 
encompassing the latest advances in biopolymers, research 
on biomimetic materials, dendrimers and finishing with a 
mini-symposium on polymer therapeutics.

 Alternative routes and technologies – This theme will 
cover peptide delivery, particle engineering, new lipidics, and 
finally a session on pulmonary drug delivery.

 Consumer session – nutraceuticals and cosmoceuticals, 
materials and processing and application of sustained release 
technologies in agriculture, consumer and pharmaceutical 
products.

Conjoint sessions between the AgVet section and 

Pharmaceuticals, and Consumer and Pharmaceuticals are also 

planned and will help integrate the varied interests that make up 

the membership. 

Along with these cross-programme themes, each day has a  key 

emphasis as exemplified in the plenary sessions. The format 

for these departs from previous years and each morning and 

afternoon session has an opening plenary building up to a final 

plenary and closing session.  The themes are:

Monday – The changing needs of healthcare key targets, 
with a special emphasis on inherited disease and cancer

 Tuesday – new chemistry and nanotechnology

 Wednesday – the new biology and the post-genomic era.

An exciting range of outstanding speakers are being assembled 

that will appeal to the multidisciplinary CRS audience. This 

varied and exciting programme should have something for 

everyone, and together with the usual package of CRS activities 

and sessions at the conference, there are more innovations to 

come. 

In response to a general feeling that the CRS should maintain an 

educational role, I came up with the idea of a ‘Pearls of Wisdom’ 

session. The idea was to set up an informed and informative 

debate for an hour or so at the end of the day, hopefully followed 

by social mingling. The idea was left to the UKICRS committee to 

develop and Ijeoma Uchebu (UKICRS Committee Member and 

also Co-editor of the CRS Newsletter) and UKICRS Chairman 

Duncan Craig have come up with a format in which should be 

fun. Two speakers will debate a ‘hot’ topic and the audience will 

contribute questions and comments under the watchful eye of a 

chairman. The idea is to clarify issues and help the participants 

clearly address the pros and cons of a particular approach or 

help define a contentious point more clearly. It is hoped that we 

can run four to six of these sessions depending on the interest 

generated.

As usual, the meeting will be preceded with two day programme 

of workshops. Martyn Davies has sent a call to the CRS 

membership asking for workshop proposals and a number of 

excellent applications have already been received. It will be a 

difficult job choosing the final 3 or 4 workshops and I am sure 

they will attract a great audience.

The SECC in Glasgow is an imposing modern venue and is 

relatively new. Full audiovisual support at the venue and the 

traditional Scottish hospitality should be much in evidence and 

the surrounding countryside, golf-courses and distilleries and 

the lively Glaswegian art and food scene should keep everyone 

happy. All we need now is good weather…

Clive Wilson
CRS 2003 Programme Chairman
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For several years, one of the principle activities of the 
UKICRS has been to organise a one-day meeting in 
January on a topic of current interest associated with 
drug delivery.  This year the group, led by Dr Rupi 
Pannu and Dr Karen Lewis, organised a symposium 
on the perennial problem of oral drug delivery from 
molecules whereby effective absorption is a problem.  
We were fortunate in being able to bring together a 
highly renowned international group of speakers 
from both academia and industry, resulting in an 
oversubscription for attendance for the first time in 
the history of the organisation. The meeting was held 
at AstraZeneca R&D Charnwood on 17th January 
2002, with final the delegate number being 140.

The meeting began with an overview from Professor Sandy 

Florence (School of Pharmacy, University of London) who 

began by defining ‘difficult’ drugs in terms of their intrinsic 

properties including lability, low aqueous 

solubility or low lipid solubility and hence poor 

permeability.  The post-administration challenges 

were then outlined, including adsorption to 

gut contents, precipitation and mucus entrapment 

amongst others.  Professor Florence discussed 

some of the approaches that are currently under 

investigation to overcome these difficulties.  

These approaches include the use of dosage 

forms such as microemulsions, nanoparticles 

and solubilisation techniques to overcome poor 

aqueous solubility. The subject of p-glycoprotein 

was also touched upon, outlined in greater detail 

later in the meeting.  Focussing on some of the 

above approaches in more detail, Professor 

Florence suggested that the wide spread use 

of drug solubilization had been hampered by 

a lack of fundamental knowledge regarding 

the interrelationship between the chemistry of 

the drug, the delivery system used and the interaction with 

the site of absorption. Other related approaches that are 

currently emerging include the use of bilosomes, (bile-salt 

based vesicular systems) and dendrimers, while the use of self-

assembling drugs such as certain peptides and proteins may 

present a new and exciting drug delivery opportunities whereby 

the protein or peptide can act as its own delivery vehicle.

Professor Clive Wilson (University of Strathclyde) discussed the 

latest approaches to imaging drugs and dosage forms within 

the GI tract but began by suggesting that the drive towards the 

selection of increasingly high potency molecules, defined by the 

receptor-ligand interaction, has led to difficulties in terms of the 

delivery of molecules that are unable to easily overcome the 

natural barriers to drug absorption. Professor Wilson then gave 

an overview of the use of gastrointestinal imaging techniques in 

relation to drug delivery. For example he described the use of 

endoscopy to establish the role of folds within the GI tract in 

prolonging dosage form retention. Gamma scintigraphy allows a 

U K I C R S  J A N U A R Y  2 0 0 2  M E E T I N G

Back row: Duncan Craig of Queen’s University Belfast (Chairman UKICRS), John 
Hempenstall of GlaxoSmithKline, Hans Lennernas of Uppsala University.

Front row: Clive Wilson of Strathclyde University, Maurice Clancy of Elan 
Pharmaceuticals, Ali Rajabi-Siahboomi of Colorcon Pharmaceuticals, Christos Reppas 
from University of Athens, Paul Gellert from AstraZeneca, Sandy Florence from 
the London School of Pharmacy and Rupi Pannu from AstraZeneca (Secretary of 
UKICRS).
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more sophisticated and compartmental analysis of the transport 

process, particularly allowing a greater understanding of the 

nature and importance of the residence time in each region of 

the tract. The use of gamma scintigraphy has facilitated the 

development of dosage forms such as floating systems whereby 

the residence time of the dosage form in the stomach could be 

modulated to the benefit of the patient. One of the disadvantages 

of gamma scintiigraphy is the requirement for radiolabelled 

markers. More recently, magnetic resonance imaging (MRI) 

has allowed the imaging of non-radiolabelled material within 

the GI tract and represents a useful furtherance of the field.  An 

interesting issue that is rapidly becoming prominent is the study 

of the real-time dynamic movement of dosage forms within the 

gut over limited distances.  As a consequence of these studies  

it is now believed that dosage forms may move via a series of 

discrete steps rather than as a continuous, steady passage as 

previously believed.  This observation has implications both for 

the reliability of imaging methods, as a dosage form may have 

appeared to have broken up due to the apparent presence of 

several hot spots whereas in reality the multiple sites are due to 

the dosage for being visualised in several discrete locations due to 

the timeframe of the experiment.  A further related consideration 

is the importance of mixing within the gut, an area in which not 

enough is yet known but which may have profound implications 

for our understanding of dosage form transit.  Professor Wilson 

concluded his talk by suggesting that the next methodology 

to be explored for imaging purposes may be ultrasound, 

although research in this field is at a very preliminary stage.

The issue of drug absorption was addressed in detail by Professor 

Hans Lennernas (University of Uppsala). After an introduction to 

the principles of the widely used biopharmaceutical classification 

scheme, Professor Lennernas described the use of the Loc-I-

Gut instrument for perfusion experiments.  This technique allows 

distinct sections of the gastrointestinal tract to be isolated by 

inflating selected regions of the device, thereby allowing study 

of the dissolution and absorption patterns of drugs in a location-

specific manner.  This methodology has led to a number of 

surprising insights, and in particular has highlighted significant 

discrepancies between in vitro and in vivo dissolution behaviour. 

These discrepancies include greater in vivo dissolution, as is 

found with carbamazepine due to its favourable permeability 

in the gut leading to near-sink conditions in the gastrointestinal 

lumen. The Loc-I-Gut approach also allows the study of the 

role of efflux transport proteins such as p-glycoprotein and has 

cast some important new considerations on the importance 

of these efflux systems in a practical setting. For example, 

verapamil, a high lipophilicity/high permeability drug that is 

both a substrate and inhibitor for p-glycoprotein is nevertheless 

rapidly absorbed due to the high gut permeability of this 

molecule and the rapid saturation of the efflux mechanism, 

despite the impression to the contrary being given by cell line 

studies.  Similarly, fluvastatin is a substrate for efflux proteins 

and as a consequence shows variable transport across CaCo-2 

cell lines in the presence of inhibitors but shows high absorption 

in a practical clinical setting.   The key consideration for these 

drugs seems to be that their high gut permeability overrides 

the efflux process, hence the latter may not be as relevant in 

the clinical setting as cell line studies suggest.  For drugs with 

lower gut permeability the absorption may be more strongly 

influenced by p-glycoprotein. However, the intestinal absorption 

of fexofenadine, a low permeability drug and proposed P-

glycoprotein substrate, was not affected in the presence of PGP 

inhibitors such as ketoconazole and verapamil.  Nevertheless, 

the process here is more complex than it may first appear.  This 

therefore indicates that there may be other factors involved in 

determining absorption of these drugs other than those that 

are currently recognised. During his presentation Professor 

Lennernas outlined the current state of the field regarding 

the absorption of peptides, which is very much an emerging 

discipline in terms of understanding the fundamental science 

underpinning the absorption process.

The theme of peptide drugs was expanded on by Dr Maurice 

Clancy (Elan Pharmaceuticals), with the majority of these being 

administered via the parenteral route.  There is therefore a clear 

opportunity for improving peptide formulation strategies to 

increase the percentage of peptides that may be successfully 

delivered via the oral route.  Dr Clancy outlined some of the 

enzymatic processes associated with peptide and protein 

degradation and discussed the possible strategies that may be 

adopted to improve oral absorption.  These include the presence 

of enzyme inhibitior or permeation enhancers in the formulation, 

the use of  formulation of the peptide in an appropriate dosage 

form such as liposomes or microemulsions thereby protecting it 

from the contents of the gut.  Other strategies include chemical 

modification via pegylation or the substitution of D amino acids 

for L amino acids.   Dr Clancy then went on to describe some 

encouraging result to emerge from Elan’s oral peptide 

programme, demonstrating that suitable formulation strategies 

can result in significantly enhanced peptide absorption. One of 

the primary tools we currently utilise for predicting bioavailability 

at an early stage is the use of dissolution tests.  Professor 
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Christos Reppas (University of Athens) gave a comprehensive 

overview of the rationale and practicalities underpinning the use 

of dissolution testing as a means of mimicking in vivo conditions.  

There are numerous difficulties associated with both the 

methodologies employed and the assumptions utilized regarding 

the correlation between dissolution and absorption, the latter 

being reflected by the categorisation within the bioclassification 

system.  In terms of the methodology used, Professor Reppas 

outlined the current thinking regarding the choice of dissolution 

media used to represent different regions of the gastrointestinal 

tract. Typically, the stomach in the fasted state is represented by 

a medium containing HCl, sodium dodecyl sulphate and sodium 

chloride in distilled water, possibly including pepsin, while the fed 

state may be represented by, for example, whole milk.  There are 

issues associated with these strategies, not least of which being 

the inclusion of a surfactant that has limited biorelevance, 

although it was pointed out that dissolution in the stomach is 

often not a key issue for many drugs in any case.   The upper 

small intestine may be represented by more complex systems 

including buffers, bile salts and lecithin and sodium hydroxide 

with equivalent compositions having been put forward to 

simulate the fed state (although these tend to neglect the 

important influence of food lipids).  An alternative approach is to 

use human aspirates, although there are associated logistical 

issues with the quantity and ease of availability.  In addition, the 

issue of gastrointestinal motility was raised, with in vitro tests 

having limited propensity to mimic this effect.  Overall, however, 

when properly conducted in vitro tests may yield valuable 

insights into the prediction of the effects of formulation and food 

on the absorption of drugs and may also allow insights into the 

likely plasma profile of a new chemical entity.

In addition to understanding the absorption of difficult drugs, it is 

essential to have a range of formulation strategies available in 

order to enhance the bioavailability of  such substances.  The 

use of amorphous drugs in general and melt-extrusion 

technology was discussed by Dr John Hempenstall 

(GlaxoSmithKline).  An overview was given of the use of 

amorphous materials within the pharmaceutical sciences, with 

the point being made that the amorphous state represents a 

promising means by which dissolution and hence possibly 

bioavailability may be enhanced.  The discussion included the 

use of solid dispersions in amorphous polymeric carriers such as 

polyvinylpyrrolidone (PVP).  While the approach may undoubtedly 

lead to enhancement of dissolution profiles, there are a number 

of issues associated with the preparation of such dispersions 

and their subsequent stability.   One recent approach that has 

attracted considerable interest has been the development of 

melt-extrusion technologies, whereby the drug and carrier (in the 

cases presented PVP) are heated to a suitable softening point 

and extruded through a small orifice.  The resulting extrudate 

hardens on cooling and may then be milled to produce a solid 

dispersion that may be subsequently tabletted or filled into 

capsules.  The advantage of this method is that it removes the 

necessity of using solvents, a factor that has traditionally severely 

limited the use of PVP as a solid dispersion matrix.

The use of oral controlled release systems were reviewed by Dr 

Ali Rajabi-Siahboomi (Colorcon).    Several now-familiar known 

strategies have been employed in the development of these 

devices, including the use of matrices, ion exchange resins and 

osmotic pumps.  More recently there has been a greater 

emphasis on developing novel strategies for defining specific 

release characteristics, using geometric design technology and 

material science in addition to utilising non-traditional materials 

to improve performance.  Dr Rajabi-Siahboomi then went on to 

give a review of some of the methodologies that have been 

developed on the back of the traditional systems such as 

Chairman Professor Sandy Lawrence presents poster winner Andrew 
Baldwin with his prize

Chairman Professor Sandy Lawrence presents poster winner John 
Murphy with his prize
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hydrophilic matrices. Examples of these approaches include the 

Ringcap system, whereby an insoluble polymer band is wrapped 

around a hydrophilic matrix caplet, the release profile being 

determined by the thickness and geometry of the polymer band.  

Similarly the Smartrix system involves the use of geometrically 

defined release in that a multilayer tablet is prepared whereby 

a non-erodible matrix is coated with one or more erodible layers, 

the combination of these two regions resulting in zero order 

release.  Other new developments include the Accudep system 

whereby precise quantities of drug are electrostatically deposited 

on to the surface of a polymeric film which may then be formed 

into a laminate and covered with a rate controlling membrane.  

Other well-known systems such as Geomatrix and Pulsincap 

technologies were also described. Dr Rajabi-Siahboomi 

concluded this talk by stating that at present the emphasis is  on 

the design of new systems from existing materials rather than 

the development of novel polymers or controlled release 

molecules, a fact largely driven by regulatory considerations.The 

final presentation of the symposium was given by Dr Paul Gellert 

(AstraZeneca) who presented an industrial perspective of the 

issues associated with oral drug absorption.  In particular Dr 

Gellert pointed out that 76% of the top 100 drugs are orally 

administered, hence the problem of difficult drugs is particularly 

commercially relevant.  The speaker went on to give an industrial 

viewpoint regarding the use of the biopharmaceutics 

classification system but also outlined the development issues 

associated with bringing such molecules on to the market, 

including the need to develop a reliable “best assessment” of the 

possibilities for successful development at an early stage.    

Similarly, one needs to bear in mind the changes in the strategies 

used at the discovery stage, including the use of genomics and 

combinatorial chemistry.    It was the view of the speaker that 

most drugs brought to initial development from these 

sources also tended to have extremely low aqueous 

solubilities, hence the difficulties are likely to remain or 

worsen in the future.  There is a range of options 

available to overcome these problems, including 

chemical modification and a number of formulation 

strategies that may improve dissolution or 

absorption.  Similarly, problems associated with 

metabolism or degradation in the GI tract can, once 

recognized, be overcome by the use of protective 

formulations or the addition of enzyme inhibitiors to the 

formulation. Problems in permeation may also be 

overcome by the use of penetration enhancers or efflux 

inhibitors. It is clear that with a with greater fundamental 

understanding of the problems of getting intact drug 

into the systemic circulation via the gastrointestinal tract a 

growing range of solutions are becoming available.  Dr Gellert 

also touched on what is clearly becoming an increasing 

important issue, that of oral peptide delivery, and discussed 

some of the problems and strategies that may be used for this 

important class of molecule.

The chairman Professor Duncan Craig concluded by thanking 

the speakers for providing with audience with a highly stimulating 

and relevant series of presentations that were of clear interest 

to both academics and industrialists.  Congratulations were 

also forwarded to the winners of the poster competition, 

namely John Murphy (Queen’s University of Belfast) for his 

poster entitled “The use of micro-thermal analysis as a means 

of characterising particulate systems” and Andrew Baldwin 

(University of Nottingham) for his poster “Investigations into 

cationic liposome:DNA binding during lipoplex formation”.  Both 

winners receive £500 and free registration for the forthcoming 

CRS meeting in Seoul.
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An eclectic mix of 80 scientists participated in an unusual but 

timely meeting with the aim of bringing together veterinary 

pharmacologists and pharmacists from industry and academia.  

The meeting was held in a leafy suburb of Illinois in St Charles 

with convenient off-site locations including the obligatory Irish 

Pub (Yes, we tried it and it was the real McCoy, dismantled 

and rebuilt with affection). With input from “clinical” research 

counterparts, some of the conclusions highlighted the positive 

benefit  of  more interdisciplinary interaction within the animal 

and clinical health research fields, and for more links to be made 

between clinical  and animal health pharmaceutical researchers.  

It was also one of the rare occasions where the CRS and 

AAPS combined their resources with the American Academy 

of Veterinary Pharmacology and Therapeutics (AAVPT) to cater 

for this small but significant group of scientists. From the CRS 

point of view, veterinary interests are currently looked after by 

the CRS Veterinary Products Sub-Committee which deals with 

programming, veterinary get togethers at the main meeting and 

CRS-based web links to the Animal Health Consortium.

The meeting was chaired by Todd Foster (Pharmacia, 

Kalamazoo) and Carol Davis (Davis Consulting & Training) and 

Todd started by outlining  the principles of veterinary controlled 

release (CR) dosage forms.  CR formulation types are split 

between oral, depot and topical formulations across production 

and companion animals.  Of the $11 billion animal health market, 

anti-parasitic agents, antibiotics and growth promoters are the 

dominant sectors.  To put the market in context however, annual 

sales of three top selling human pharmaceuticals outsell the 

entire animal health market.  Moreover, according to Foster, 

it is apparent that the currently flat animal health market is 

maintained largely by a buoyant companion animals sector 

since production animal product sales are declining.  Of most 

relevance to those of us working in human CR research, there 

are some key differences between criteria which define good 

products in  clinical and veterinary CR.  Firstly, oral delivery 

is not regarded by vets as being very convenient if they have 

to administer bolus formulations to sheep with a balling gun. 

Secondly, cost is the key issue for production animals – they 

can only be dosed once in the growth season and convenience 

to the operator is paramount.  In contrast, the arguments 

over convenience and compliance apply more to companion 

animals, owners being willing to pay more for formulations for 

these additional family members . Dosing systems for cats were 

judged to be particularly valuable, as owners know how obliging 

this species can be as a patient!

An excellent illustration of how veterinary CR products are 

developed and sold was given by Christine Bernie (Merial, NJ).  

She described the up to 7 formulations for 5 different species of 

the parasiticide, ivermectin.  These ranged from a CR oral bolus 

for cattle, to an oral paste for horses, to a premix for swine.  It 

turns out however that higher technology is not necessarily the 

most marketable since the “pour-on” topical skin application 

of ivermectin is preferred by farmers over the CR oral bolus of 

the same drug, efficacy being similar.  A discussion point was 

that developing sophisticated CRS dosage forms for veterinary 

species is further complicated by interspecies differences 

in anatomy and physiology, so that it does not follow that a 

single design prototype can be adapted across all species.  

Furthermore, since the pharmacokinetics of the same drug in 

different species is most likely to vary on account of differences 

in absorption and metabolism, this means that dosage regimes 

must be based on experimental data in target species.  A prime 

example of this was cited by Lloyd Davis (U.  Illinois) in describing 

how aspirin is metabolised differently in cats versus other species. 

Essentially, repeated daily dosing of salicylate to the cat results 

in escalating concentration and the need for drug holidays at the 

weekend to avoid killing it. The theme of inter-species difference  

was taken on by Mark Papich (U. North Carolina) who quoted 

a recent study of 44 drugs dosed to different species:  only 11 

of them adhered to allometric scaling according to body weight 

predictions.  A particular issue is the risky extrapolation of data 

from oral studies in dogs to man since the bowel of the former 

is shorter, has a higher pH and higher bile secretion levels. Cats 

also have a problem with very long oesophageal transit times, 

resulting in increased risk of ulceration and damage. 

CRS co-sponsored AAPS Workshop on Collaboration in the 
Research and Development of Veterinary Pharmaceuticals

(Chicago, May 6-8th, 2002)
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The Veterinary Section of the Controlled Release Society 

has launched its International Animal Health Consortium at:

http://www.controlledrelease.org/ahc/index.html

Experts from around the world in drug formulation, 

pharmacology and animal health are being united through a 

unique website.  Through semi-annual newsletters, discussion 

group forums, news alerts, and a host of exciting features, the 

animal health community has the opportunity to stay informed 

of international advances and challenges as never before.  The 

AHC also provides anyone with a novel platform for reaching 

the international animal health community.  We invite you to 

visit our site and to contribute your news and views.  For 

questions and inquiries from within the US and Canada, 

please contact Dr. Marilyn Martinez at Mmartin1@cvm.fda.gov.  

For all inquiries outside the US and Canada, please contact Dr. 

Michael Rathbone at mjr@interag1.co.nz.

Dr. Michael Rathbone
CRSMBR Peer

http://www.controlledrelease.org/ahc/index.html

FILLING A GAP IN ANIMAL HEALTH

In spite of these difficulties,  there have been some notable 

veterinary successes with CR formulations, many of them 

through off-label use of human products.  Papich cited the 

example of the transdermal fentanyl opioid patch (Duragesic-50®, 

J & J) which is currently used to treat post-operative pain in 

dogs and horses.  Due to differences in skin physiology, not 

as much penetrates canine skin as human, but the amount is 

adequate and adheres to the principle of rapid rise, a plateau for 

3 days and a rapid fall of plasma levels upon removal of patch.  

A second example, largely unknown to drug delivery researchers 

based in human medicine, is the great success of a novel equine 

flu vaccine administered nasally.  Since most nasal vaccine 

researchers in human research are using mice, a physiologically 

unsuitable model for human nares, it was refreshing to hear 

about successful immunology in larger animal species leading to 

a useful practical outcome.  

Dividing participants into discussion groups, the question of how 

to improve the somewhat sluggish veterinary product pipeline 

was raised. An interesting discussion brought out the following 

issues:

 Vets do not keep abreast of up-to-date human drug 

delivery research and vice-versa. Integrating vet and human 

symposium sessions at AAPS and CRS was recommended. 

 Integration of activity between human and animal health 

pharmaceutical researchers is not optimised even in the 

same company.  Cross-over of staff by means of sabbaticals 

was suggested. 

 There are opportunities to attack old and new veterinary 

diseases such as ulcers, inflammatory bowel disease and 

CNS disorders in small animals with new products coming 

out of human pharmaceutical pipelines. University veterinary 

teaching hospitals should be  the place to capitalise on this 

opportunity. 

 There is a basic lack of detailed knowledge on physiological 

and pharmacological differences across many species.  

Industry would benefit long-term by supporting generic 

academic research in target species and the way to do 

this is through a competitive fund operated by an animal 

health company consortium. Through this funded Ph.D 

training,  it would also help provide better qualified veterinary 

pharmacology/ pharmaceutical research staff for the industry. 

It was also noted that there is no standard text in veterinary 

pharmaceuticals, while the veterinary pharmacology texts 

tend to omit the pharmaceutical angle. 

 CR in veterinary medicine comprised some very practical 

and creative individuals, for example, in development of oral 

bolus devices for ruminants.  Human CR research would 

profit by collaborating with these scientists.

In conclusion, this was an excellent meeting at which it is likely 

that some long term contacts were made between veterinary 

pharmacology, veterinary pharmaceutics and human drug 

delivery science.  Already, programming for CRS Glasgow 2003 

will be taking on board the idea of shared sessions between 

these groupings.  They clearly have so much experience and 

skill to share with each other. 

David Brayden
Clive Wilson
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