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After you read this issue’s special feature on how Wales performed at the
International Exhibition of Inventions in Geneva, please stop and reflect for a
moment. Yes, it is excellent that every entry from Wales won a medal. And, yes, we
should be pleased with ourselves. And, further still, it really proves that Wales can
produce innovative world-class products.
Be inspired by this. What would it take for your company’s product or service
to win a medal in Geneva? I’m not asking you to win a medal next year, only to
consider what it might take in terms of innovation.
The prizewinners at Geneva are examples that you really can follow. Innovation
is not for superheroes – it’s simply a frame of mind. These businesses are no different from yours – except that they believed they could innovate. You can too.
You see, remarkable developments are unfolding that show that Wales takes
innovation very seriously, developments that will help enhance performance in
future years. The first ever chief scientist for Wales has recently been appointed.
Professor Harries is a world-class scientist, and his appointment is another indicator that achieving progress through science and technology is embedded in Welsh
thinking.
Furthermore, we see that a national science academy is to be established in
Wales to help ensure that graduates leave higher education appropriately prepared
in terms of qualifications and skills. And, based on the performance at Geneva,
they can begin careers with Welsh companies already competing successfully at a
world-class level.
It’s a safe bet to say that next year’s exhibition in Geneva will see another outstanding performance from Wales, and the one after that, and so on. Innovation in
Wales is going from strength to strength. If you operate within the Welsh business
community, be inspired and become part of that strong performance. Perhaps next
year it will be you winning the medals at Geneva.
Catriona Vernal
Editor, Advances Wales

COVER IMAGE SmartKem Ltd (p. 20) is using the expertise of
many disciplines to develop printed electronics products.
PHOTOGRAPHY Sourced from organisations featured, their
representatives and iStockphoto.
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electronics
Profile
Product

Technique for printing electronics

Applications Flexible electronics: displays, labels, posters, e-paper,
smart packaging

Contact

Steve Kelly, Founder, SmartKem Ltd, OpTIC Technium®,
Ffordd William Morgan, St Asaph Business Park,
St Asaph LL17 0JD, UK
Tel
+44 (0)1745 535190
Email enquiries@smartkem.com
Web www.smartkem.com

For more information please circle 6405 on the reader reply card
Smart chemicals

SmartKem’s technique involves the
manipulation of organic and inorganic
materials using light to create conductive
or semi-conductive microelectronics on
multiple substrates including flexibles.
Carefully selected smart chemical
formulations, such as organic semi
conductors, are solution-coated onto a
surface of a substrate (e.g. plastic film,
paper or glass) at room temperature.
These materials can be patterned either by
direct printing techniques or, for ultrahigh resolution, by laser light.
In the case of laser processing, light
moves quickly across the coated substrate
and reacts with the smart chemistry,
converting it into a functional electronic
material such as a semiconductor.
SmartKem is currently developing
demonstrators and prototypes with a
focus on early applications for organic
thin-film transistors used in electronic
displays such as e-paper, liquid crystal
displays and organic light-emitting
diodes. Further application developments
are expected in the field of low-cost
organic sensors using the same technology
platform, with longer-term opportunities
expected in photovoltaics and integrated
circuits.
Keeping it simple

SmartKem’s technique allows for a
dramatic simplification of the electronics
manufacturing processes.
The company’s strategy involves the
development of specialised smart ‘inks’

and novel laser patterning processes. It
aims to overcome the problems with both
the materials and processes used for printing electronics, enabling higher-resolution
electronics and higher-performance
materials. For example, many of the
smart inks being developed are directly
activated by lasers and as a result are
capable of producing extremely precise
and high-resolution printed electronics.
SmartKem technology is suited to many
applications but the early focus is on the
high-performance, high-value displays
market. Other applications include printable sensors, smart packaging, cards and
textiles, documents and photovoltaics.
There are a number of benefits customers can experience from using SmartKem’s
printable electronics solutions. The
SmartKem technology dramatically
simplifies electronics manufacturing in a
cost-effective and environmentally sensitive way attributed to the way in which
the technology operates. The SmartKem
technology eradicates a number of processes traditionally associated with manufacturing silicon electronics, resulting in
significant cost savings. The SmartKem
process also reduces the risk of errors

as it is non-contact, creating patterns
in successive layers that are completely
aligned with each other. The technology
also offers improved organic semiconductor performance and stability, essential
attributes for the displays market. As the
SmartKem technique is a digital process,
it allows for on-demand micropatterning
with the potential to produce devices in
real time and at low cost.
It creates ultra-high-resolution and
precision leading to improved performance and miniaturisation of devices and
circuits. To add to this, it allows for a
major reduction in carbon and chemical
impact compared with conventional
electronics processing. It could be used in,
for example, signs that need power only
when the message changes.
It enables the production of flexible,
foldable and (ultimately) disposable
electronics. This new platform technology
can be used to produce microelectronic
devices such as organic transistors and
sensors, and SmartKem intends to exploit
market opportunities as diverse as ultrathin displays, lightweight solar panels,
electronic skin patches and integrated
smart packaging. The company intends
to raise further funding later this year to
develop prototypes and commence market
testing of its groundbreaking technology.
Next time you see an advertisement
‘magically’ changing, remember that
this is the future of printed electronics,
happening now – and a Welsh company is
at the heart of it. ■
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manufacturing

A real live wire in
inkjet technology
A South Wales manufacturer is using ultraviolet
and inkjet technology to mark wires for
identification purposes in aircraft

A

n aircraft contains hundreds of
miles of electrical wires, which need
to be easily identifiable at any point to
facilitate the initial production of the
wiring harness, as it is known, and its
subsequent maintenance. Colour coding
is impractical because of the large number
of wires, so each wire is given a unique
alphanumeric code, which is marked
at regular intervals down its length.
Previously, this marking was done by the
hot stamp method – a glorified typewriter
approach in which embossed characters
are used to transfer ink from a foil on to
the wire by stamping it under pressure
into the surface of the wire insulation.
However, over time the thickness of
wire insulation has been reduced to minimise the weight of the wire. This means
that the insulation is now only 150 μm
thick, about three times the diameter
of a human hair, and is now too thin to
safely accept hot stamp marking without
the risk of the hot stamp penetrating
the insulation and leaving it prone to a
subsequent failure. In the worst case this
may take the form of a catastrophic arc
tracking event, in which the insulation
explodes in a ball of flame and destroys

the wire system and puts the aircraft in
danger.
Spectrum Technologies, based in
Bridgend, South Wales, is a global leader
in aerospace wire processing technology.
The company pioneered the development and introduction of ultraviolet
(UV) laser wire marking technology
to meet the needs of the international
aerospace industry. The process developed
by Spectrum is used in the CAPRIS®
wire markers that the company sells
to aircraft manufacturers to apply
permanent identity codes to non-stick
polytetrafluoroethylene (PTFE, more
commonly known as Teflon®) and similar
wire insulations, as well as fibre optics,
without causing damage.
The vast majority of wires that
Spectrum’s customers need to mark are
white. In the laser marking process, a
UV laser beam changes the colour of
the titanium dioxide pigment used to
whiten the wire insulation by rearranging
its crystalline structure on a microscopic
scale. The rearrangement is permanent
for all practical purposes. This gives the
titanium dioxide, and thereby the insulation, a blackish colour, hence creating a
coloured or marked wire surface.
The challenge: marking black wires

A NovaJet marked wire
advances wales
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One of Spectrum’s customers, Sikorsky
Aircraft Corporation, based in Stratford,
Connecticut, is a world leader in the
design, manufacture and service of
military and commercial helicopters.
Sikorsky’s helicopters are used by all
five branches of the US armed forces,
along with military services and commercial operators in 40 nations. A large

proportion of the wire and cable used in
their helicopters is black ‘filterline’ wire,
which cannot be marked with a UV laser.
Spectrum had previously supplied
Sikorsky with a white inkjet wire marker
with UV cure to mark this type of wire,
but this system was unique and was now
13 years old and in need of replacement.
Spectrum therefore had to develop
a new inkjet system, incorporating the

We are now looking to roll
out this technology across
the aerospace industry and
also into new markets such
as locomotive and rolling
stock and other sectors
where there is a need to
manufacture complex wiring
harnesses and to identify
wires individually.

Peter Dickinson
Chief Executive Officer,
Spectrum Technologies plc

manufacturing

latest inkjet and UV curing technology,
and used its new Nova laser system as a
platform. The solution had to focus on
marking wires twice as fast as the previous
system, and would include a stacker for
wire collection instead of a coiling pan, to
improve productivity. Funding from the
Welsh Assembly Government aided this
project.
‘We have developed NovaJet using
the latest self-cleaning inkjet technology, which makes it much simpler to
maintain than previous systems,’ says
Peter Dickinson, chief executive officer
of Spectrum. ‘Plus improved UV cure
lamps to provide the required degree of
mark permanence, which, combined with
our latest Nova wire handling system
and control technology, enables us to
significantly increase the overall system
performance and productivity. We have
also incorporated the latest Nova wire
handling automation technology to meet
Sikorsky’s lean manufacturing goals, and
this has been a key factor in enabling
Sikorsky to increase their overall productivity so rapidly.’

The new NovaJet system

Spectrum worked very closely with
Sikorsky in developing the new system.
Engineers from Spectrum visited the
Sikorsky site in Connecticut to agree
the main technical specifications of the
project and obtain feedback on the old
machine to allow further improvements to
be made. The entire operation took nine
months to complete, from initial samples
to prove the inkjet process, to the creation
of a concept design and machine, right
through to the building of the finished
product.

NovaJet is an automated system with
an automatic wire select and loading
system and includes a single white inkjet
with UV lamps for curing the ink. The
NovaJet system and stacker, accompanied
by an 18-station de-reeler, was delivered
and installed at the end of November.
Sikorsky has been delighted with the
performance of the new machine.
Vic Romano, production manager at
Sikorsky’s electrical production centre
in Stratford, Connecticut, commented:
‘Before we took delivery of the new
NovaJet wire marker we had to run three
full shifts per day on our old inkjet system
to meet our production targets, and even
then we had a backlog of 400 hours of
work. In addition, we had to subcontract
out 200 hours of work per month from
the wire shop. The installation of the
NovaJet in late November went quickly
and smoothly. Since then we have been
even more delighted with the system
performance. The increased productivity
from the system has enabled us to eliminate offload, third shift wire cutting and
backlog. This improvement has happened
within a two-month time frame.’
Spectrum Technologies has also been
pleased with the success of its new system,
in the wake of which it has received sub
sequent orders for two further NovaJets
from key Sikorsky subcontractors – the
first from Cherokee Nation Industries in
Oklahoma and the second from Labinal
at their plant in Corinth, Texas. These
units are due to be shipped and installed
very soon. ■

Profile
Product

NovaJet ink-based marker

Applications Wire marking and processing for aircraft, locomotives and
rolling stock, and other complex wiring systems

Contact

Peter Dickinson, Chief Executive Officer, Spectrum
Technologies plc, Western Avenue, Bridgend CF31 3RT, UK
Tel
+44 (0)1656 655437
Email sales@spectrumtech.com
Web
www.spectrumtech.com

For more information please circle 6406 on the reader reply card
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information technology

Interactive virtual
environments technology
for surgical procedures
Bangor University has developed haptics and medical visualisation
techniques to train staff in keyhole surgery using virtual patients

I

nterventional radiology uses minimal
access techniques to treat a range of
conditions. Such procedures use medical
imaging (most commonly ultrasound and
fluoroscopy) to guide needles and other
instruments.
Basic interventional radiology skills
such as visceral needle puncture are
acquired during an apprenticeship, but
a trainee’s inexpert manipulations can
increase the patient’s pain and discomfort.
The Visualization and Medical
Graphics (VMG) group – part of the
School of Computer Science – at Bangor
University focuses its research on scientific
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and information visualisation
and medical visualisation.
In Advances Wales issue 54
we featured the group’s initial
development of a surgical
simulator. Since then, the
group, led by Professor Nigel
W. John, has played a major role in a
multidisciplinary project with other
UK partners – the development of the
ImaGINe-S, an ultrasound image-guided
needle puncture simulator, as part of the
CRaIVE (Collaborators in Radiological
Interventional Virtual Environments)
consortium.

CRaIVE comprises clinicians,
physicists, computer scientists, clinical
engineers and psychologists, and aims
to implement and validate sophisticated
virtual environments designed for use in
the training of radiological interventional
procedures.

information technology
a realistic haptics model,
and patient-specific data
are used. This all makes it
unlike any other simulator available.
The simulator
provides an immersive
virtual environment
that closely replicates
the set-up of the
real-life situation, and
preliminary results have
indicated its usefulness
for training skills for
nephrostomy procedures.

The ImaGINe-S simulator
uses haptics – technology
based on the sense of touch
(similar to that starting to be
used in computer games) – to
recreate the feeling of guiding
a surgical needle into the
body.

Professor Nigel W. John
Bangor University

Needle puncture simulator

ImaGINe-S, which has been validated
in hospitals, has been designed following
a comprehensive task analysis of needle
puncture procedures. A stereoscopic projection of the virtual patient is co-located
with haptic feedback devices to provide a
high-fidelity simulation.
The VMG group at Bangor was
responsible for building the virtual environment and the interaction with haptics
devices, and the real-time simulation of
ultrasound and fluoroscopy images.
The simulator uses two Sensable
Technologies Omni haptic force feedback
devices, both housed within a virtual
workbench system – one which acts as
an ultrasound transducer and the other
which acts as the needle.
As the trainee moves the Omni that is
used as the ultrasound transducer over the
skin of the virtual patient, an ultrasoundlike image corresponding to the position
and orientation of the image plane is
computed and displayed in real time.
The force of the probe against the skin
can be felt by the operator. Similarly,
the sensation of puncturing into the
viscera with the virtual needle can be
felt through the feedback provided by
the second Omni. The force feedback
delivered in virtual environment
simulators is generally an approximation to a real procedure, as assessed
by experts. Haptics based on actual
procedural forces should allow a more
realistic simulation of the subtle cues.
The simulated ultrasound or
fluoroscopy image is output to a second

Recognition

monitor, not superimposed in a window
within the 3D virtual environment. This
represents the real situation where the
radiologist looks away from the patient to
focus on the image being displayed on the
scanner.
Furthermore, the simulator also uses
a respiratory kinematic model, recreating
the effect of the diaphragm moving
during exhalation. Also, in vitro studies of
the forces obtained from needle insertion
into tissues are being used to help create

ImaGINe-S was
awarded second place
in the Eurographics
2009 Medical Prize for
its innovative use of
computer graphics in
a complex system that
is already far advanced
towards clinical use.
This adds to the
prestigious award that
the group received in 2006 – the Satava
Award for accomplishments in the field of
computer graphics and medical visualisation. Each year the award is presented to
an individual or group who demonstrate
unique vision and commitment to the
improvement of medicine with the use of
advanced technology, and this is, so far,
the only time a UK group has received
this award. ■

Profile
Product

ImaGINe-S needle puncture simulator

Applications Training for interventional radiology procedures without
pain, discomfort or risk

Contact

Professor Nigel W. John, School of Computer Science,
Bangor University, Dean Street, Bangor LL57 1UT, UK
Tel
+44 (0)1248 382686
Email n.w.john@bangor.ac.uk
Web www.vmg.cs.bangor.ac.uk

For more information please circle 6407 on the reader reply card
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communications

On the right track to finding
missing equipment
Can’t find a wheelchair? Dectag, based in South Wales, has
developed a more efficient way of tracking medical equipment

L

ocating assets and equipment costs business and industry
millions. A 2009 NHS report stated that nurses wasted
These new tags are a direct reflection of our
around a quarter of their time searching for vital medical
business vision, the solution evolved by listening
items. Some of the key findings of the report are startling. For
to the customer needs and developing an answer
example, 36% of respondents said it can take up to two hours to
locate items on an average shift; 87% of respondents said they
to the specific challenges.
Philip Leslie
spent up to one hour helping other wards to locate items; and
Business
Development
Manager,
respondents were searching for a wide variety of items, but most
Dectag Tracking Solutions Ltd
commonly medical devices and consumables such as dressings
and medicines.
Traditionally, management of assets (such as infusion pumps,
expected lifetime of the product. The core expertise at Dectag
wheelchairs, beds) is a manual process or, in some cases, is not
allows the technologies to be fused into durable tags that can be
managed at all. Automatic identification of assets is achieved
individually designed for specific
using tags that deliver data using
purposes.
barcodes, radiofrequency techLabels and tags are known
nology or both. Radiofrequency
to
be
an area where bacteria can
identification (RFID) enables
grow. Continual replacement
assets to be identified without
is costly and inefficient. This
line of sight or to identify
innovation will contribute
multiple assets simultaneously.
towards a reduction in the risk
Dectag Tracking Solutions
of bacterial cross-contamination
Ltd is a manufacturer of
and consequential infection and
automatic identification tags for
illness, in addition to improving
different industries and sectors,
efficiency in the health care sector.
with applications in health
Most vitally, this will help to
care, logistics supply chain and
improve patient care. ■
manufacturing. Its products can
help to deliver visibility of vital
items and assets in health care
and can benefit businesses by reducing
Profile
capital expenditure, enhancing asset
Product
Health care automatic identification tags
utilisation and improving efficiency.
Reducing bacteria

Dectag’s latest development is an automatic identification tag that incorporates
antimicrobial technology. Unlike standard
tag and labels, the technology in this tag
reduces the levels of bacteria, such as
MRSA, on the surface of products and
provides an effective and continuous
built-in antimicrobial protection for the
advances wales
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Applications Locating assets and equipment in health care settings
Contact

Philip Leslie, Business Development Manager, Dectag
Tracking Solutions Ltd, Units 29–31, Business
Development Centre, Main Avenue, Treforest Industrial
Estate, Pontypridd CF37 5UR, UK
Tel
+44 (0)845 230 2814
Email info@dectag.com
Web www.dectag.com

For more information please circle 6408 on the reader reply card

In order to provide you with the best information on science, engineering
and technology in Wales, reader feedback is invaluable. To request more
information, change your contact details or receive a regular copy of
Advances Wales, please complete and return this reader reply card.

medicine

‘Intelligent mattress’
prevents pressure ulcers

Mr/Miss/Mrs/Dr/Professor (please state)
Name
Organisation name
What type of organisation do you work for?

❏ Further/higher education ❏ Manufacturing
❏ Research company
❏ Professional institute
❏ Government agency
❏ Other

By enlisting academic expertise, a South Wales-based company has
developed specialist technology to help prevent pressure ulcers

U

nfortunately, a large
number of people are
at risk of developing pressure
ulcers at some time during their
life. They can be extremely
painful and can rapidly develop
into severe wounds that become
progressively more difficult
to treat. They also have an
unhealthy impact on our care
system: they are expensive
to treat and can cause bed
blocking.
Synidor Ltd, based in Swansea, South Wales, has developed
an innovative bed monitoring system – an intelligent mattress
cover that detects and warns of excessive periods of immobility
by bed occupants that could cause the onset of pressure ulcers.
It alerts the patient, nursing staff or carer that a posture has
been held for a period that puts at risk the health of the skin,
enabling remedial action to be taken.
Collaboration

Job title
How best would you describe your job function?

❏ MD
❏ Manager

the patient. It is a disposable item which will not be affected
by the normal day-to-day cleaning regime. When insufficient
movement is detected, visible and audible alarms are triggered,
which can be programmed for the specific turning regime
diagnosed for the patient.
Patient movements, however small, are monitored through
the sensors (positioned on the side of the mattress) and passed
to an electronic processor. If no patient movement is detected
in a predetermined time, prescribed by the nurse or carer, the
patient may be at risk of developing pressure ulcers and will
require nursing intervention.
The electronics in the alarm unit continually process the
data, timing the lack of movement from the last significant
signal if the lapsed time exceeds the set time for the turning
regime.
Ultimately, the Synidor system empowers at-risk patients to
become involved in their own preventative care while allowing
hospitals or care homes to reduce the risk of patients developing
pressure ulcers. ■

An ‘intelligent’ mattress cover means that
monitoring measurements can be made
without having sensors either on or under
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Please answer the following
1 What information would you most like to find in Advances Wales?

❏ Technology/sector updates ❏ Technology transfer opportunities
❏ Technology/business collaborations
2 What are your main interests?

❏ Agriculture
❏ Earth sciences
❏ Technology opportunities
❏ Information technology
❏ Engineering
❏ Opto-electronics

The Synidor system causes no discomfort and

Tel
Email
Web

❏ R&D

Address

Synidor’s monitoring system was developed by Frank Edwards,
complements existing pressure relief regimes.
who subsequently sought expertise from Dr Michael Clark at
Generally, the patient will be completely unaware
the Welsh Wound Network to help him develop the product
of the monitoring process.
further. Frank also enlisted the help of PDR (The National
Frank Edwards
Centre for Product Design and Development Research) at the
Managing Director, Synidor Ltd
University of Wales Institute in Cardiff,
and also Glamorgan University, for the
pre-production of circuit boards and soft
Profile
tooling for the casing. By combining
Product
Movement sensing system
their different areas of expertise, the
Applications Prevention of pressure ulcers
collaboration of Synidor and these Welsh
universities has enabled the creation of
Contact
Frank Edwards, Managing Director, Synidor Ltd, Institute
an innovative product that could impact
of Life Science, School of Medicine, Swansea University,
nationally on the health care system.
Swansea SA2 8PP, UK
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