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Particle collisions 
within the Large 
Hadron Collider
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Far left: Tara 
Shears examines a 
component of her 
experiment at the 
Large Hadron Collider 
(LHC) in Switzerland

Left: The LHC has 
a circumference of 
27km and contains 
equipment weighing 
38,000 tonnes 
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Can veterinary diagnostic devices 
help control livestock disease? 

POINT-OF-CARE��
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On-farm testing gets rapid results and leads to quicker diagnosis

There may be 
a temptation to 
rely on point-
of-care devices 
too heavily
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STEM CELLS ARE celebrated and emblematic. 
People have heard of stem cells. Though 
they are not much used today for therapeutic 
purposes, they stand for the hope of a new, 
smart kind of medicine that is connected to 
new understandings in biology in the age 
of the decoded genome, and which is also 
‘personal’. Banking stem cells from your 
umbilical cord or using advanced techniques 
to create stem cells identical to your own may 
allow medics to grow cells that are specifi c to 
your needs. 

Stem cell therapies may inaugurate a 
new age of medicine in which previously 
impossible things – the growth of replacement 
organs, repairs to spinal damage and much 
more – could become feasible or even routine. 
These developments have acquired the label 
of ‘regenerative medicine’, though regeneration 
may also make use of other techniques 
besides stem cell technology.

A key source for stem cells is the embryo. 
Early in the embryo’s development, some 
cells are set to develop into the placenta. 
Others – concentrated in the middle of the 
bundle of cells – will develop into the baby’s 
organs, skin and blood. The key thing is that 
these cells are not yet of any specifi c type. 
They are capable of becoming any type of cell 
in the body. These embryonic cells are what 
the body ‘stems’ from. The process by which 
the cells do this, and how they develop into 
specifi c, non-interchangeable cell types, is of 
fundamental scientifi c importance. So stem 
cells are as important to basic research as they 
are to medical practice.

Because of these therapeutic 
hopes and the biological importance 
of stem cells, there has been a lot of 
emphasis on winning support and 
funding for research in this area. 
But, as virtually everyone in the fi eld 
acknowledges, these are troubling 
issues for at least two reasons. 

First, research work on these 
embryonic stem cells normally 
implies that cells must have been 
obtained from a human embryo at 
some point. This has led to strong 
opposition to stem cell work in 
the US and by many in the Catholic Church. 
Second, once one has created a line of stem 
cells – whether from embryos or using some 
other technique – there is a question about 
what status these extraordinary cells have. Are 
they just ordinary pieces of biological matter or 
do they merit a special dignity?

When a new regulatory challenge arises 
it is common to call for an ethical review, 
and a lot of effort has gone into working out 
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Blurring the boundaries of life

what moral standing embryonic cells may have. 
But ethical reviews have tended not to resolve 
the feelings of unease. Social scientists have 
understood more quickly than others that one 
key thing about stem cell work is that it leads to 
the blurring of boundaries and the development 
of new kinds of entities. Anthropologists have 
long observed that many cultures tend to react 
strongly to such challenges to their classifi catory 
systems. Feelings of unease or even revulsion 
are commonly stirred.

Stem cell research has brought new kinds 
of things into existence. Human stem cells can 
be propagated and grown on, almost indefi nitely. 

These new stem cells are 
genetically equivalent to their 
precursors but would never have 
arisen through natural processes. 
They are human creations. In 
recent years, it has been shown 
that adult cells can be induced 
(or tricked) into behaving rather 
like embryonic stem cells, and 
there are now pseudo-stem cells. 

So-called ‘admixed embryos’ 
are even stranger. They were 
devised as a means to carry out 
stem cell research relating to 

people but using many fewer human embryos. 
Cells from cows or rabbits were stripped of their 
nuclei and human material introduced in their 
place. These were not hybrids of humans and 
rabbits or anything of that sort, as there was no 
merging of DNA. In any case, the cells were not 
allowed to develop beyond a few days. But 
they did prove to be useful research models 
for understanding how human stem cells 
functioned and grew. 

There are plenty of philosophical, religious 
and bioethical frameworks available for 
thinking about these matters, but they all 
tend to depend on a prior decision about 
how the entity is to be classifi ed. Admixed 
embryos are genuinely novel. They consistently 
confound our classifi catory systems. This 
causes problems for attempts to fi t them into 
our pre-existing ethical frameworks since 
the frameworks can only help once we have 
decided what admixed embryos really are. 
All the hard work and controversy surround 
their real identity. Also, part of our unease with 
these admixtures arises from the very fact 
that they are so hard to categorise; we do not 
know where we are with them. They are, quite 
literally, the unknown.

With their boundary-challenging character, 
stem cells may sound like the perfect 
complement to social scientifi c theorising. 
But they also fi t well with another favoured 
sociological theme – globalisation. Stem 
cell research is a demanding and expensive 
undertaking, but not one beyond clinics and 
laboratories around the world. For example,
a lot of interest is being shown today in India, 
China and Taiwan. But different cultures’ views 
of the status of embryonic cells or the rights 
and duties of patients may differ. 

There are technical demands on 
international stem cell collaboration. 
Researchers don’t want lines that have not 
been maintained in the strictest circumstances 
and may fear that ‘results’ reported from other 
countries are artefacts generated by the way 
the line has been maintained. But there
is globalisation not only of the product but 
also of the ethical framework. Bioethics is
now often treated as a purely technical 
discipline: as a universal set of techniques to 
be applied across the globe irrespective of their 
local salience.

Stem cells are deeply fascinating for 
social scientists. They reveal how life-science 
innovations may upset our customary 
boundaries and classifi cations, provoking 
disquiet. They also highlight the way in which 
global markets are increasingly held together 
not only by global technical standards, but by 
supposedly global ethical standards too. ■

www.genomicsnetwork.ac.uk/forum
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Is humanity right to create life in the lab?

Stem cell 
therapies might 
inaugurate a 
new age of 
medicine in 
which previously 
impossible 
things could 
become feasible
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www.syntheticaesthetics.org

Bringing together 
synthetic biology,
art and design
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The Synthetic 
Aesthetics project 
explores new 
collaborations 
between 
synthetic biology 
and the creative 
professions

Synthetic Aesthetics resident Oron Catts at the Iwasaki Lab at Waseda University, Tokyo
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of social disadvantage and adversity among 
black people than other ethnic groups. Activists 
consider the disparities to refl ect more coercive 
admissions, misdiagnosis, and institutional 
racism found inside and outside psychiatry.

There is little consensus between these 
two groups about how ethnic disparities should 
be described and explained through research; 
whether schizophrenia is a valid category 
of diagnosis and how race/ethnicity should 
be used in research; or about what kinds of 
evidence about ethnic disparities is permissible 
and how this evidence should be interpreted.

These differences about ethnic disparities 
draw on diverse interpretations of the 
nature and purpose of science in psychiatry, 
the relevance of history to understanding 
contemporary epidemiology, and the intricate 
relationship between science and politics.

Genomics has addressed this topic by engaging 
with the following key question: how and why do 
epidemiologists and activists award different kinds 
of authority and credibility to their explanations for 
these ethnic disparities? The research has been 
carried out through participant observation at 
conferences and debates, and through interviews, 
some at the Institute of Psychiatry, part of King’s 
College London.

This research has shown that a number of 
explanations continue to be proposed for these 
disparities by both groups. Epidemiologists 
consider these disparities to be, primarily, a refl ection 
of ‘real’ mental illness, associated with higher levels 
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Explanations for schizophrenia among 
black African-Caribbean people
FOR SEVERAL DECADES, data from psychiatric 
epidemiology and other research have shown that 
signifi cantly more black African-Caribbean people 
with diagnoses of schizophrenia are admitted 
to adult in-patient and low-to-medium secure 
psychiatric facilities than all other ethnic groups. 

There is controversy about why these ethnic 
disparities occur, especially among two broad 
groups of professionals: clinical researchers 
in psychiatric epidemiology and black mental 
health activists from research, policy, charities and 
voluntary organisations.

Research by the ESRC Centre for Social 
and Economic Research on Innovation in 
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Personal DNA 
tests pose 
considerable 
problems of 
reliability and 
interpretation
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Is our faith in the reliability of DNA 
testing unfounded? 
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The future of 
police forensics

Forensics DNA 
analysis has 
become a key 
tool in police 
work
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These confl icting interpretations point 
to considerable distrust and disagreement 
between clinical researchers and activists 
about the scope and emphasis of appropriate 
mental health policy and service provision 
for black people.

These different positions have shaped 
consultations on the Department of Health’s 
Delivering Race Equality programme (2005-2010), 
the Mental Health Act 2007 (Revised Code of 
Practice), and the recent New Horizons proposal 
to replace the National Service Framework for 
Mental Health (1999). There is a great deal at 
stake for epidemiologists and activists in how the 
problem of disparities is defi ned and how it may 
be addressed through common endeavour with, 
and on behalf of, black communities. ■

www.genomicsnetwork.ac.uk/innogen
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Neurosciences 
are creating 
knowledge 
about the world 
that we don’t 
necessarily 
have the social 
and policy tools 
to handle yet
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Neuroscience, 
identity and society

Could our packaging soon display 
interactive information?

and low-cost solar cells in new buildings, through 
to intelligent labels that authenticate high-value 
branded goods.”

The government has identifi ed plastic 
electronics as a key area for development. The 
launch of the UK Plastic Electronics Strategy in 
2009 was coupled with an £8 million investment 
administered through the Technology Strategy 
Board. The aim is to promote the growth and 
development of the industry through collaborative 
projects. The plastic electronics industry is predicted 
to be worth $300 billion by 2030 and Britain is 
leading the way on global innovations.

Market demand for plastic electronics goods 
is vast, and some companies have been quick to 
embrace its potential. Hewlett-Packard is advocating 
the move towards ‘Information Surfaces’ – plastic 
sheets that can display paper-like, high-detail text 

Moulding the future of plastic electronics
THE COALITION GOVERNMENT has taken a 
bold decision to back British innovation by 
supporting the emerging plastic electronics 
industry. A report from the Advanced Institute of 
Management (AIM) Research sheds light on this 
exciting new sector.

“Hollywood has depicted products that use 
fl exible electronics – from animated, electronic 
newspapers like Harry Potter’s Daily Prophet 
to smart pill packaging that beeps your doctor 
when you forget to take your medication. But 
now, plastic electronics has evolved from science 
fi ction to science fact,” according to Dr Zella King 
from Henley Business School, AIM innovation 
Fellow and author of the AIM Research report. 
“Thanks to developments, we could be seeing 
printed electronics appearing in our everyday 
lives, from large-area, ultra-effi cient lighting 
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Pandemic response report

THE PAST YEAR has seen the swine fl u 
H1N1 pandemic sweep the world. And avian 
infl uenza remains endemic in a number of 
countries, particularly in Asia. Fortunately 
neither has resulted in the ‘big one’ – a 
pandemic on a scale and intensity which 
results in massive human mortality. But this 
is no argument for complacency. Pandemic 
threats – from infl uenza or from other 
sources – remain as present as ever. Building 
our resilience to emerging infectious disease 
impacts, particularly in places where 
they are most likely to arise, must 
remain on top of global health 
security priorities.

A new book in the ESRC-
funded Social Technological 
and Environmental Pathways 
to Sustainability (STEPS) Centre 
Pathways to Sustainability book 
series – Avian Infl uenza: Science, 
Policy and Politics – lays out the 
lessons from the international avian 
infl uenza response. The book is 
based on an analysis of the politics 
of the policy process, both at the international 
level, and in four countries in south-east Asia: 
Cambodia, Indonesia, Thailand and Vietnam. It 
suggests a way forward based on the principles 
of the One World, One Health movement 
which aims to bridge the gap between human 
and animal health concerns.

A key challenge for the future is to 
encourage collaboration between the wildlife, 
livestock and human health sectors. For it is at 
the interface between animals (both wild and 
domestic) and humans that new disease risks 
lie. All too often disciplinary, professional and 
organisational silos mean that the emergence 

of disease is not spotted early enough. 
The result is that diseases spread, often 
very rapidly given the way connections exist 
in a globalised world. Fostering such 
collaboration is at the heart of the new 
One World, One Health approach.

One of the key lessons learnt from the 
international response to avian infl uenza is 
that the existing organisational architecture 
is inadequate. Developed after 1945, the 
international institutions have mandates 
appropriate to a very different world 

with very different challenges. 
No-one seems to be in 
charge of the ‘pump handle’ 
– the critical control point that 
affects disease emergence 
and spread. New funding and 
governance arrangements are 
urgently required. 

Too often we see separate 
laboratories being established 
for human and animal diseases, 
parallel training programmes 
being run for medics and vets 

and overlapping responses unfolding on the 
ground sponsored by different agencies. While 
coordination mechanisms exist, and have 
certainly improved, they often have little clout in 
the face of sectorally-focused interests, budgets 
and mandates.

A major rethink of the incentives and 
institutions is required, moving from rhetoric 
to action. We have been lucky (so far) with 
avian and swine fl u, but our luck will not 
continue indefi nitely. ■

www.steps-centre.org/ourresearch/
epidemics.html
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Avian fl u may not have affected Britain, but it remains a threat elsewhere in the world

Scientists are studying whether our 
brain determines our character

Building our 
resilience 
to emerging 
infectious 
disease must 
remain on 
top of global 
health security 
priorities
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www.neuro-societies.ed.ac.uk

as well as interactive media. However, some say 
that companies have yet to fully understand the 
breadth of the revolution taking place and the 
potential impact on their businesses. “British 
industry needs to realise that this is no longer 
the sole domain of electronics companies,” 
says Dr King, “it is open to anyone seeking to 
add value to their existing product range.”

“Plastic electronics can unlock a plethora 
of possibilities and benefi ts,” adds Plastic 
Electronics industry expert Cathy Curling of 
Curling Consulting. “With a collaborative, multi-
disciplinary approach involving British designers, 
technologists and market-led end-user 
companies and organisations incorporating PE 
devices into their products, Britain will be well-
placed to create signifi cant commercial value
for the nation’s economy.” ■

www.aimresearch.org
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Brain ageing and vitality in 
humans is closely linked 
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Our approach to 
exercise could 
change if we 
had a better 
appreciation 
of how it 
affects ageing
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Adapting to age
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GM crops ten years on: 
Hope, hype and reality
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Anti-GM campaigners still believe that the controversial crops will end in disaster
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A COMPLEX STORY WITH MIXED IMPACTS
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LESSONS FOR THE FUTURE
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www.steps-centre.org/ourresearch/gm.html 
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NANOSCIENCE AND NANOTECHNOLOGY have 
become fashionable in the last 10-15 years. 
Their prominence has spawned science fi ction 
and raised a lot of hope and hype about the 
possibilities. But what is nanotechnology? Most 
defi nitions agree that it is the manufacture of 
structures that range in size from a few atoms 
to around 100 nanometres (nm). The diameter 
of an atom is typically two or three tenths of a 
nm and a human hair has a diameter of around 
100,000 nm. Essentially, we are now able to build 
new structures from atoms and molecules, a bit 
like the ultimate Lego. So how is nanotechnology 
going to affect us day-to-day?

The answers are already out there. Most 
of the electronics consumer goods that we use 
today contain many components that have 
dimensions smaller than 100 nm. The lasers 
in our CD and DVD players make use of the 
properties of semiconductor layers that are just 
a few atoms in thickness, so we really are in the 
nanotechnology age.

There are many other everyday items that 
we take for granted that have particles in them 
that have dimensions smaller than 100 nm. 
One of the most effective sunscreens on the 
market uses nanoparticles of titanium dioxide 
that are doped with the element manganese. 
This reduces the hazard of its potentially skin-
damaging agents known as free radicals. This 
product is almost transparent to the eye when 
spread on the skin, and it is effective for much 
longer than many of the traditional preparations. 

This is an example of nanotechnology 
providing a solution to an existing 
problem rather that opening up a 
new product range. In the 1990s there 
were safety issues with many of the 
sunscreens in use at the time, and 
scientists at Oxford University set 
about fi nding this solution. This type 
of technology can also be applied 
to other goods such as garments, 
upholstery, paint and plastics, to 
improve their longevity and safety.

Bearing this in mind, it is 
interesting to see what some of the 
world’s issues are and to ask whether 
nanotechnology can help. Climate 
change awareness calls many things into 
question. Can we use energy more effectively? 
Can we reduce the carbon dioxide in the 
atmosphere? Can we use and purify water more 
effectively? Can we grow and process food 
more effectively? Can healthcare be improved? 
The answer to all of these questions is yes, 
and nanotechnology can and will provide the 
solutions. There are few times in history when 
the application of science to improving the 
human condition has been so apparent.
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The science of the very small

We are already making new types of solar 
cells and batteries using our new-found ability to 
manipulate matter at the atomic and molecular 
scale. If we can capture some of the huge 
quantities of energy that arrive at the Earth’s surface 
from the Sun, and store it effectively, we can reduce 
the need for fossil fuel-based power stations. We 
are also using nanoparticles and nanoporous 
materials to capture greenhouse gases, and we 
may possibly convert some of them back into fuel. 
Admittedly, there are still many technical problems 
to overcome and it will be another decade before 

some of these ideas are deployed.
Water purifi cation is increasingly 

challenging and many believe that 
water, which we take for granted, is 
going to become more valuable than 
oil. Currently we do not use water 
effi ciently, and many industrial and 
food processes leave contamination 
in water that is potentially toxic and 
diffi cult to remove. Nanofi ltration 
may provide the solution to these 
problems, and may also offer new 
routes to the desalination of brackish 
water and groundwater in some 
parts of the world.

Food production and processing are becoming 
more important as the world’s population 
increases. There are concerns that potentially 
harmful nano-products might enter the body via 
the gut. Such concerns are being addressed, but 
it’s even more important to ask questions about 
how nanotechnology might increase the nutritious 
yield of food and be adapted to help preserve and 
package food. There is already evidence that it 
can. Nanotechnology is also helping in the primary 
production of the raw food materials, by way of 

better delivery of pesticides in the fi eld and better 
extraction of protein and carbohydrates.

Healthcare is an area where the application 
of nanotechnology is already exceeding the 
expectations of ten years ago. It is happening 
across several fronts: better appreciation of what 
the ‘natural’ nanoparticles circulating in body fl uid 
do; better methods of delivering drugs to the 
body via nanoparticles that target the diseased 
body part; improvements to the new diagnostic 
imaging techniques of ultrasound, magnetic 
resonance imaging and X-ray computerised 
tomography. We are now at the threshold 
of a new subject, ‘theranostics’, whereby 
nanoparticles will fi rst deliver the diagnostic 
information to the clinician and then, using the 
same particle, deliver a form of therapy.

Nanotechnology is a life-changing 
technology, making the quality of life better, 
enabling us to make use of our resources 
more effectively and creating new business 
opportunities. There are many other examples
in the world of ‘new materials’ that also make use 
of this new approach. ■

www.rcuknano.org.uk

An artist’s impression of a nanobot treating an infected cell

There are 
few times in 
history when 
the application 
of science to 
improving 
the human 
condition 
has been so 
apparent
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