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WELCOME TO ISSUE 56 
OF INTERFACE
As technology increases in complexity, the personal touch 
becomes more important than ever. It’s crucial to understand 
your customers – if you don’t, how can you hope to design 
a product that will persuade them to part with their hard-
earned cash?

For a start, good consumer data is vital – knowing how 
products are used is key to successful innovation. Technology 
can in fact help with this – particularly ‘invisible’ technology 
such as sensors. In personal care, for example, it can help to 
demystify what goes on behind the bathroom door – how long 
is a toothbrush really used for?

Low-cost sensor systems can also bring a personal touch 
to the world of sport – making high-tech training systems 
accessible to non-elite athletes. A couple of cameras and 
some clever video analysis – coupled with a mobile phone app 
– give immediate feedback on technique and how to improve.

Meanwhile, in the medical world, a new generation of 
‘smart’ neurostimulation implants is not only giving patients 
immediate feedback – but also the ability to control the 
duration, intensity and frequency of their therapy using a 
wand, controller or smartphone.

The shop window for all of these things, of course, is the 
user interface – your product needs to be easy to use if it’s to 
delight your customers. That’s increasingly the case even for 
industrial and scientifi c products – not just the traditionally 
user-friendly consumer devices.

I hope you fi nd the articles in this issue interesting, as well as 
informative. If you would like to discuss any of the topics in 
more detail, get in touch with the authors via email.

Alan Richardson, CEO – Spring 2014



TECHNOLOGY AND PRODUCT 
DEVELOPMENT YOU CAN 
TRUST, FROM PEOPLE WITH 
A PASSION. 
That, in a nutshell, is what we offer our clients.

We have credibility won from a heritage of 50 years of 
innovative product development. 

WE DO THINGS FAST, WE DO THEM ACCURATELY – AND 
WE MINIMISE THE RISKS AT EVERY STAGE.

Our speciality is helping clients achieve the seemingly 
impossible – whether they’re the world’s largest blue-chip 
companies or the smallest start-ups.

From managing your technology and innovation pipeline to 
seeing your idea roll off the production line, we deliver real 
value to our clients. It’s not just us saying that – 95% of 
our clients say we exceed their expectations. And we’ve also 
picked up two Queen’s Awards for Enterprise along the way.

If you want to fi nd out more, why not have a look at our website?

Or simply get in touch.

The Editor

 



NEWS
 A TOP PLACE TO WORK
Cambridge Consultants has been named one of the best companies to work for in the 
UK. We have achieved a coveted place in the list of The Sunday Times 100 Best Mid-
Sized Companies to Work For – the annual ranking of the cream of Britain’s motivated 
workforces. Although it was the fi rst time we had entered the awards, we received 2-star 
accreditation – for ‘outstanding’ workplace engagement.

“We are thrilled with this public recognition of our work to create an environment in 
which staff can develop and reach their full potential – we aim to be the platform for 
their ambitions,” said CEO Alan Richardson. “The feedback we get from our employees 
is that this is an exceptional place to work – and that’s now refl ected in these results.”

The 400 employees at Cambridge Consultants get free lunches and refreshments – as 
well as a comprehensive healthcare package and a performance-related bonus scheme. 
An active social club gives the company a ‘family feel’. And each member of staff has a 
customised career development programme, based on their individual needs.

“We employ exceptional people who do diffi cult projects which they execute very fast,” said 
Richardson. “Our role as an employer is to provide an environment in which they can grow 
to their full potential – and reward them according to their development and achievements.”

 TECHNOLOGY TO EASE THE 
PAIN OF ARTHRITIS 
A new injection device aims to reduce the fear and pain of injecting modern medicines in the home 
– by incorporating warming technology that quickly and reliably heats drugs to body temperature. 
Its cutting-edge design also makes it easy to use – transforming the patient experience. 

Rheumatoid arthritis, psoriasis and a host of other conditions affecting millions of people 
are increasingly being treated by self-injection of biologic drugs. These are genetically 
engineered proteins derived from human genes, which are designed to inhibit the parts of 
the immune system that fuel infl ammation.

Many of these medicinal products are viscous, so injecting them with a traditional 
syringe can be slow and painful because of their thick, sticky consistency. And the 
drugs often need to be refrigerated before use – so it takes time to safely warm them 
to room temperature before injection.

We have developed a heated auto-injector concept which quickly warms medicine to 
body temperature (37°C) – reducing the viscosity and making it easier and quicker 
to deliver the dose. The technology has been coupled with innovative features and 
functions developed through our industrial design and human factors expertise. The 
result is a device that is easy for patients to handle – even with limited dexterity.



However, this did not reference the much larger issue of the 
food supply chain as a whole. A recent study by the Institute of 
Mechanical Engineers estimated that around a third of all the 
food produced in the world goes to waste each year – some 1.3 
billion tonnes. Losses occur in agriculture, distribution, and 
with the retailer and consumer. Much of this waste is dumped 
– at the expense of industry and the environment.

It could be argued that food is a special case, as it’s produced 
in large quantities and highly susceptible to degradation. But 
this is not so. A more wide-reaching but less-publicised story 
was highlighted by the creation of the Endangered Elements 
Periodic Table. This version of the periodic table details the 
elements that are to become economically and industrially 
unavailable during the next 100 years. They include many of 
the metals that allow digital and electronic technology to work 
at a fundamental level, such as gallium, platinum, palladium 
and iridium. Our insatiable appetite for technology has seen 
a massive increase in the disposal of electronics – or e-waste. 
Globally, recycling rates are in the range of 0-40%, resulting 
in these metals being lost to landfi ll.

However, waste does have a huge upside. It can allow 
companies to be both proactive and innovative in terms 
of products, services, operations and long-term strategic 
vision. They may profi t by fi nding ways to use waste in their 

own operations – potentially reducing costs and increasing 
sustainability – or selling waste on as a feedstock or product. 

Biological waste from food, agriculture and sewage can 
already be processed into a range of products including 
bioplastics as well as methane, ethanol, fi ne chemicals 
and fertiliser. Urban mining has begun in many countries, 
such as China and Belgium – reclaiming electrical 
components, metals and some plastics from landfi ll. Whole 
new ecosystems are rapidly evolving, complete with new 
industries, materials and technologies.

The waste economy has grown rapidly over the past decade, 
fuelled by technical development and legislation. It can 
be a confusing landscape for those wishing to operate 
within it, and at Cambridge Consultants we have helped 
clients navigate in a variety of ways – from visioning future 
scenarios of required skills, technologies and partners, to the 
conception and design of products using materials derived 
from waste streams.

Waste will reshape the future of manufacturing and design 
– and, in doing so, will forge new and profi table ways of 
thinking and working. Waste is a challenge but – more 
importantly – it is also an opportunity.

Michelle.Gothard@CambridgeConsultants.com

 WASTE OF OUR TIME?
Waste is an inevitable part of the industrialised world in which we live – but the 
current scale of waste production should not be such a foregone conclusion. A case 
in point is the production of food waste, both nationally and globally. Last year in the 
UK, leading supermarket chain Tesco publicly reported disposing of 28,000 tonnes of 
food from stores and distribution centres in the fi rst half of 2013. A frenzy of media 
reporting and public outrage followed. 
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The Nokia 1100 is arguably the world’s most successful 

phone. The best-selling consumer electronics device ever, 

this entry-level phone – with few features except voice and 

text messaging – sold 250 million units. Although humble 

by today’s standards, this phone was our reference for a 

revolutionary new digital service that truly changed the world.

When I fi rst arrived in Kenya in 2005, mobile penetration 

was around 10% and limited to the well off and middle 

class. Yet there we were, a fresh-faced and eager team 

with funding from the UK government and a vision to make 

a difference. Our aim – to use mobile technology to tackle 

the high costs associated with micro-fi nance in Africa, 

where those on the lowest of incomes are required to pay 

the highest levels of interest even though they have some 

of the lowest default rates around.

At the time, I have to admit, I was a little daunted – not 

just by the scale of the mountain yet to climb but also by 

the path we were going to have to take. With hindsight, I’m 

pleased we didn’t know quite how hard it would be. 

On the face of it, our proposition was simple. Users would 

have mobile phones. We would build an application that sat 

on the SIM card. They would use this app to send and receive 

money using text messages. Apart from some all-important 

encryption and database design, what could be simpler?

It wasn’t long before reality struck home. Not only did we 

have to support nine different types of mobile user – many 

of whom had never seen a phone before. We also had to 

deliver a top-to-bottom double-entry fi nancial accounting 

system, complete with fi nancially regulated business 
operations, deeply integrated into a mobile network 
already growing at 50% a year, whilst turning the country’s 
shopkeepers into a national distribution network. And we 
were in sub-Saharan Africa.

In our naivety, we said we’d best own the whole solution – 
after all, we were bright engineers, no problem should be 
outside our remit. In hindsight this turned out to be one of 
the most painful, and yet the very best, decisions we could 
have made. It meant we were fi rst in line for any problem. 
It also meant we were forced to think about the service we 
were creating – not just the pilot technology platform we 
were originally paid to deliver. 

We had to get to know our users well, all of them – call 
centre staff, shopkeepers and customers. On one occasion 
we got the call: “Please help. They’ve started throwing 
bricks.” What would you do if you weren’t able to get hold 
of your money because someone told you “sunspots” were 
interrupting a vital satellite link to the data centre in the 
UK? It certainly focused our minds on service improvement.

Even with all the scars, I still marvel that the small pilot 
I helped start in Nairobi and Thika – which we called 
M-PESA – has now scaled up to a digital service that 
handles a third of Kenya’s GDP and triggered a global 
revolution in mobile fi nancial services.

So, going forward, sorting out m-health should be a doddle 
– shouldn’t it?

Tim.Murdoch@CambridgeConsultants.com

 MAKING A WORLD OF DIFFERENCE



GAME CHANGER
“Wax on, wax off” was The Karate Kid approach to building 

muscle memory. But it’s not just karate. Any sports training involves motor learning
 – a term derived from cognitive psychology. 
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A handful of different models exist to explain the process 
of assembling unfamiliar movements into a fi nely honed 
skilful execution of some activity through practice. The best-
established model proposes that people move through phases 
when learning a new skill. Initially, each part of the movement 
needs to be thought about consciously (the cognitive phase) 
until, with practice, the movement can be performed correctly 
and repeatedly (the associative phase). Finally, after much 
more practice, the level of conscious effort reduces as the brain 
adapts and the neural patterns required to perform the task are 
embedded (the automatic phase).

The term ‘fl ow’ is sometimes associated with the fi nal phase 
and it has been described as a state of effortless, even 
meditative, performance of an activity even when the situation is 
challenging, as in sport.

So is it possible to pass through those early stages of fumbling 
and struggling, and cut straight to the fun ‘fl ow’ bit? It appears 
not. Research has shown that conscious attention and effort 
is a necessary component, both in sports training and in 
neurological rehabilitation.

There’s no easy way – but can we accelerate the process? The 
answer is ‘yes’, and this is where feedback and coaching comes in. 
A skilled coach provides correct feedback on how the learner can 
improve at the right time and with the right frequency. Obviously 
the feedback needs to be right, and the more immediate the 
feedback, the better. This prevents learning of incorrect habits and 
enables more action-feedback cycles to occur.

However, giving feedback too often can be counter-productive. 
If the feedback becomes an integral part of the activity, then 
performance will degrade when the coach isn’t there. 

Teaching sports techniques in the right way for the task at hand 
is what a great coach does instinctively. However, the coach isn’t 
always present and not everyone has – or can afford – a coach. 
This is where technology can play a role. Many coaches adopted 
video cameras when it became possible to record in the fi eld 
and demonstrate aspects of technique frame by frame. And the 
advent of mobile devices capable of recording and immediate 
video playback removed most of the delay and inconvenience 
involved. But how much more is possible?

New technologies promise to be a game changer (literally) by 
delivering new forms of feedback, measuring factors that were 
not previously measurable, and making those measurements 
more accessible to non-elite athletes.

Being able to track motion in 3D space allows analysis of factors 
that coaches must currently guess at. How much force went into 
that tennis serve? Was energy wasted? Is the basketball player 
launching the ball with the right trajectory to maximise their 

chance of making the shot? In 1985 Peter Brancazio published 
a book applying basic physics to various sports, including an 
analysis of basketball shots. He derived the optimal trajectory to 
release the ball to give the best chance of success. This is one 
of several parameters used by the Cambridge Consultants ArcAid 
training system to give feedback to users. The system uses 
low-cost cameras and some clever video analysis to track the 
trajectory of a basketball. A mobile phone app gives immediate 
feedback on each shot and how to improve.

But tracking motion isn’t the only useful form of feedback. 
Accelerometers and other microelectromechanical devices can 
be used to measure impact forces, as well as track motion 
over short distances. The existing trend towards applying 
accelerometers to body-worn devices for activity monitoring 
has led to more interest in sport-specifi c devices. Expect an 
array of products in the near future targeted at specifi c sports – 
tracking activity, monitoring key elements of performance, and 
eventually giving pointers on technique.

The enablers for coaching devices are algorithms that can 
interpret data from one or more sensors and fuse that into a 
hypothesis about what is happening during an activity. A device 
can be tuned to perform well with an individual, but producing 
devices for the mass market requires sound and robust testing 
with real users in real situations. Expertise is required to 
properly select a sample, test correctly and validate results. 
Cambridge Consultants has extensive experience of this type 
of algorithm-driven device and has developed products for a 
number of household names in the sports and fi tness industry.

So what’s next? Is there more that can be gained from applying 
cognitive psychology to sports training? The answer would seem 
to be yes, as cognitive psychology is still producing interesting 
fi ndings. For example, rehabilitation after a stroke usually 
involves many hours of practice at functional tasks such as 
walking, operating a light switch, and grasping and manipulating 
objects. The aim is to encourage neuroplasticity (changes in the 
brain) by repetition.

Researchers have discovered that neuroplastic changes are 
enhanced by the use of ‘active-passive bilateral priming’ (APBP) 
– where a simple mechanical device constrains the left and 
right arms to move in a mirror image of each other during a 
repetitive movement. Fifteen minutes of APBP before functional 
rehabilitation tasks increases the stimulation of corticomotor 
neurons, enhancing the effectiveness of the functional training.

We have yet to see the latest knowledge from this advancing 
fi eld applied to sports. But we expect to develop new wearable 
devices – as coaching techniques evolve – based on advances in 
understanding of the mechanisms involved in motor learning.

Andrew.Lintott@CambridgeConsultants.com



STIMULATING
DEVELOPMENTS
Today’s sleek and powerful smartphones have radically changed our personal 
behaviour by transforming the way we communicate with the world around us. 
Who could have envisioned ten years ago that you could have, in the palm of 
your hand, more technology than a well-equipped offi ce of that era?
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These state-of-the-art devices are the direct result of years of innovation and refi nement from 
earlier models. The next generation of surgical implants could have the same profound impact 
– this time on our health, mobility and quality of life.

The breakthrough technologies of the past that gave us self-contained, battery-powered, life-
saving implanted devices – such as pacemakers and defi brillators – paved the way for today’s 
new technologies, which are more effi cient, smaller and less invasive to implant. Leading the 
way are neurostimulation devices that are treating diseases such as Parkinson’s and epilepsy, 
along with chronic pain, depression, obesity and sleep apnoea, to name but a few.

What makes these implants different from their predecessors is their compact conformable 
size, plus the ability to be ‘smart’. The complexity of the device is taken outside the body – 
allowing the implant itself to be drastically smaller and more effi cient.

Advancements in nanotechnology, together with pinpoint delivery systems, have allowed 
these devices to be implanted in parts of the body that were once considered improbable and 
untreatable – such as the ear, nose or throat. Electrical stimulation in cochlear implants to help 
with hearing problems, hypoglossus nerve stimulation for sleep apnoea patients, and an implanted 
neurostimulator to provide relief from cluster headaches are just a few of the current trials.

In most cases, such devices give the patient instant feedback, with the ability to control the 
duration, intensity and frequency of the therapy using a wand, controller or smartphone. This is 
something unheard of just a few years ago – and opens the door to patients having more control 
over their treatment plans.

These advancements in implants have not gone unnoticed by the large pharmaceutical 
companies, as they stand to possibly lose drug usage to neurostimulation devices. 
GlaxoSmithKline, for example, has announced the launch of a $50 million strategic 
venture capital fund that will invest in companies that pioneer bioelectronic medicines and 
technologies. We can expect to see healthy competition to develop the next device to treat a 
disease or condition – instead of the next drug.

Neurostimulation, once regarded as a treatment of last resort, is quickly becoming a treatment 
fi rst option. Technological advances that have the potential for multiple uses, and the non-
invasive nature of the new therapies, will drive the growth of neurostimulation devices to an 
estimated $5 billion market in 2018.

Mobile phones have evolved immensely – from a large handheld device with a huge battery and 
questionable range, to the present-day models that take pictures, play videos and run an unlimited 
number of apps. In the same vein, doctors, scientists and engineers are working on future 
generations of smart implants to improve performance and better understand what can be treated 
by neurostimulation. If the successful track record of the mobile phone industry is any indication of 
the future development of smart implants, then the next 5-10 years will be stimulating.

John.Genova@CambridgeConsultants.com



 WHAT DO YOU KNOW?
A strong consumer insight is often the starting point for innovation. 
Personal care brands invest a signifi cant amount of money to 
understand consumers. Who are they? What do they do? What do they 
like or dislike?  

Often – with intelligent selection of study participants – it is possible to get 
consumers to share valuable information with you. But knowing you have got as much 
intelligence as possible from the rich data source that is each and every consumer 
is a challenge. Collecting accurate information can be even more challenging when 
researching in the personal care category – routines are private, feedback is emotive, 
perception is just as important as reality...

“Our clients want good quality data… because they are basing important decisions 
on it,” said Martin Todman, director of business development at Alba Science, which 
specialises in consumer research for personal care and cosmetics companies. As 
fi rms strive to improve the quality of the consumer insights they generate in the 
personal care category, it is likely we will see technology playing a more active role.

Smartphones will make it easier to gather immediate feedback from customers who 
are using products in their own homes. For example, the consumer could record their 
routines by providing a narrative describing what they are doing and how they feel 
when they are actually using a product.  

Furthermore, there is evidence that some of the big personal care brands are already 
using basic sensors in products for consumer trials to measure when and how a 
product is being used. Is it being used as intended? What are consumers doing which 
is different or unexpected?

“As segments mature, it becomes more diffi cult to achieve radical innovation – 
companies need to fi nd a new twist,” said Todman. “I can see that it could be 
possible to use smart technology to generate that twist. But a potential drawback is 
consumer acceptance – the less intrusive the technology, the better.”

Advancements in sensor performance and processing capabilities will make it easier 
to incorporate smart technology in products for consumer trials – and provide the 
opportunity to build on the ‘free’ capabilities of the smartphone.

In the future, vast amounts of data could be collected ‘invisibly’ from the consumer. 
Imagine – audio sensors to detect how long a tap is running… motion and orientation 
sensors to detect when an object is picked up and used… timers to detect how long 
various products are used for… and low-power wireless connectivity to collect and 
send the data. This kind of data could be used to generate truly new insights which 
are hypothesis-free.  

By carefully thinking through what sensors could be applied and where, it will 
become possible to combine data from a network of sensors to build up a more 
holistic picture of what really goes on behind the bathroom door.

Gemma.Evans@CambridgeConsultants.com
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Understanding what is going on around us – particularly things we can’t 
actually see but need to control – can be an interesting challenge. That’s 
where the technique of analysis and modelling comes in – with a variety of 
tools to model large areas of physics, it leads to signifi cant improvements in 
understanding, and therefore better systems that rely on that knowledge.

Fluid dynamics is a good example and has benefi ted dramatically over the 
years from improvements to computational fl uid dynamics (CFD). However, 
as CFD has expanded, its complexity has increased dramatically. Often the 
question is how do we model this system and extract key knowledge? But, 
with so many tools available, can you be sure you are using the right tool – 
or, more fundamentally, is that level of analysis required? Incorrect analysis 
choice can result in project delays, overspends and missed targets.

To determine the correct analysis, you need to fully understand the questions 
being asked of the analysis – and how big a difference between the analysis 
and real life can be tolerated. Take a multiphase pipe fl ow network as an 
example. It is possible to run a full multiphase CFD analysis on the system, 
and see how the fl ow changes as it passes through the network. However, 
this simulation is incredibly complicated, can take months to perform, has 
no guarantee of yielding useful results – and is therefore a large risk to the 
project. That level of detail may not even be needed to achieve the desired 
outputs – in which case, the additional risk would be entirely unnecessary.

So CFD is a powerful tool – but is it the right one for your challenge? We 
answer that question by looking at the suite of modelling and prototyping 
tools available and striking a balance between investment and risk reduction. 
It’s a powerful methodology that’s been effective for our clients across a 
range of industries.

Andrew.Newbold@CambridgeConsultants.com

 HORSES FOR COURSES
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Building the DFM element into a project is not a 
straightforward task, as every product or system has a 
different set of requirements. At the start of a project, key 
ingredients that determine manufacturing processes and 
parameters are often either not yet defi ned or unclear. 
Nevertheless, it is crucial to at least think about DFM early on 
– to get an idea of how the product or system can be realised.

Designing the perfect product is the ultimate goal. However, 
a perfectly designed product is not only one that meets all its 
functional requirements and captures the industrial design 
intent – it is also perfectly designed for manufacturing, and 
meets its bill-of-materials and cost-to-produce targets.

At Cambridge Consultants, transferring a product design to 
manufacturing is not a milestone or a pinpoint on a project 
plan but a core part of the product development process. It 
underpins the design engineering effort from concept stage 
onwards – throughout the product lifecycle.

For example, during a recent consumer product 
design project – with a very aggressive timeline – the 
technology operating parameters had to be balanced with 
mechanical design aspects, manufacturing feasibility and 
the industrial design vision. This wasn’t a question of 
compromising the design – it was a case of using in-depth 
knowledge of the appropriate manufacturing processes 
to make design changes necessary for the product to be 
right fi rst time. That detailed understanding can be the 
difference between success and failure.

Not thinking about DFM during the product design process 

is very risky. A product that has been designed without 

the correct DFM input will often need to be reworked for 

manufacturing, which costs the project money and, more 

importantly, time. Further rounds of design changes – and the 

balancing of these changes with aesthetic impact, marketing 

and fi nancial approval – all takes time. And even if they can 

be resolved to make the design viable, the result could be a 

signifi cant product launch delay – costing untold amounts of 

money when a competitor then beats you to market.

Products can live or die sometimes solely based on 

timely arrival to market. Incorporating DFM from the start 

can expedite the product development and transfer to 

manufacturing. In most cases, manufacturing systems can 

be developed in parallel – and products are much more 

likely to be ‘right fi rst time’.

If a product idea is destined for volume manufacturing, 

it is crucial to consider and optimise every design feature 

and every step in the manufacturing sequence to ensure 

both product and manufacturing targets are met or 

exceeded. Maximising profi t margins is usually a high 

priority. The inclusion of DFM offers not only a timely, 

effi cient product launch but peace of mind to the investor.

After all, if it cannot be manufactured, then why design it…?

Carl.Clement@CambridgeConsultants.com

 RIGHT FIRST TIME

If at fi rst you don’t succeed… it could cost you a lot of money. That’s why design for manufacturing 
(DFM) is a vital component of product development. Once a design is ‘complete’, throwing it over 
the fence to production and just expecting everything to run smoothly is rather optimistic.
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Treatment of cardiovascular disease is changing. Complex 
procedures are being replaced by more advanced – yet 
simple – therapies.

The advent of stents, for example, made it possible to treat 
blocked arteries without resorting to open-heart bypass 
procedures. And more advanced drug-eluting stents led 
to a market exceeding $6 billion by 2011. However, all 
is not well. Late stent thrombosis – when a blood clot 
forms on the surface of the stent – is increasingly seen as 
a complication and has a 45% mortality rate. A simpler, 
novel approach using drug-eluting balloons provides all the 
advantages of drug delivery to vessel walls but without the 
complications of metallic structures inside the arteries.

Likewise, cardiac mitral valve repair has, until recently, 
been a high-risk intervention – involving open-heart surgery 
and reliance on a heart-lung machine during the operation. 
But MitraClip was launched last year in the US, allowing a 
‘beating-heart’ procedure. The device is inserted through a 
vein and clips together the free edges of a leaking valve – 
without the need for cardiopulmonary bypass.

Renal denervation treatment for hypertension involves 
the use of a steerable catheter to apply radio frequency 
pulses to the renal arteries. However, the side effects of 
treatment reveal a number of risks – including excess 
fl uid retention, blood clots and tears in blood vessels. 
Kona Medical is using a non-invasive method to externally 
deliver ultrasound energy to ablate the renal nerves – 
doing away with the need even for vascular access.

Each of these examples demonstrates a need for simplifying 
surgical and therapeutic procedures – whilst evolving 
treatments to further reduce risks of serious side effects.

Tim.Clay@CambridgeConsultants.com

 IS LESS INVASION MORE?  MIXANDMATCH
They say imitation is the sincerest form of fl attery – and 
it’s not surprising that, when something is done well, 
others decide there is no point starting from scratch.

It’s what seems to be happening in the world of consumer 
electronics and connectivity. The amazing advances in 
connectivity driven by the uptake of smartphones and 
mobile computing have created an enviable platform of 
technology which is now seeping into other industries 
beyond consumer electronics.

The Wi-Fi standard – originally aimed at connecting a 
small number of computers – has now grown to encompass 
variants for in-vehicle communications, mesh networking, 
sensor networks and smart metering. Industries ranging from 
agriculture to healthcare are adopting the different fl avours 
to provide data connectivity to the next generation of farm 
machinery or patient monitoring services in hospitals.

So are we likely to see 4G technology following a similar path 
to widespread use? To date, 4G equipment is only being made 
to meet the needs of the telecoms industry. But it is clear that 
the underlying technology would be benefi cial in other areas.

One of the key developments that would help this migration 
into other industries is the deployment of 4G in licence-free 
spectrum – where Wi-Fi operates. Using 4G technology offers 
the chance to support maybe 1,000 users from a single ‘access 
point’ – whereas Wi-Fi tends to support only a few dozen users.

It is clear there are potentially huge benefi ts to be had 
from making the most of 4G in a wide range of industrial, 
consumer and medical applications.

A white paper on 4G technology in unlicensed bands is available 
to download at: www.cambridgeconsultants.com/4G-technology

Tim.Ensor@CambridgeConsultants.com



 BEWARE THE CURVE BALL

Usually the end of one S curve marks the start of a new one 

as a newer product or service emerges, often to displace the 

previous product – the DVD replacing the VCR, for example, 

or the word processor succeeding the typewriter. However, 

within the pharmaceutical market, a number of factors mean 

that leading companies must strive harder than ever to ensure 

they innovate to capture ongoing market share and revenue.

Generic products, launched on expiry of patents of brands, 

create an artifi cial skewing and extension of the bell curve 

as the lower-priced products displace sales of brands. This 

means simpler products with modest supporting patents can 

expect to lose signifi cant share on patent expiry. It is estimated 

that generic competition eroded $67 billion from top drug 

companies’ annual sales in the US between 2007 and 2012 

alone, as more than three dozen major drugs lost patent 

protection. More recently, in reporting its Q2 2013 results, 

Sanofi  noted that it lost almost €500 million sales in the quarter 

due to generic intrusion. Thus the timing of the launch of a new 

product is crucial if the ‘patent cliff’ is to be avoided and the 

next S curve initiated.

In less regulated markets, companies are not so constrained 

as to the timing of the launch of their successor products. 

But in pharma the path to launch is more diffi cult than in 

the consumer brands arena. The ever-increasing regulatory 

thresholds – and the sometimes faltering progression of a new 

product through clinical trials – conspire to make it a less 
predictable journey.

As a way of offsetting such issues, adopting a more 
comprehensive strategy to incorporate innovations during 
development may help companies to extend the S curve by 
adding further barriers to entry for competing products. There 
are a number of ways in which this may be achieved.

Increasing the associated patents around a product – using 
innovative solutions – creates a complex problem for would-be 
competitors. To replicate the innovator product, a competitor 
will either have to delay a launch until all patents have 
expired – or develop a workaround solution which may then 
require a more complex regulatory route.

The adoption of a multi-layered patent strategy of both novel 
drug combination and drug delivery device has helped GSK 
to maintain its unique position for Advair in the US, despite 
the original drug combination patent having expired in 2010. 
Even where devices may not be needed (eg oral medications), 
adopting a novel formulation approach is becoming more 
common despite the short-term additional development burden.

Even when adopted relatively late in a product lifecycle, 
there is evidence that adding innovation can help in 
managing progress through diffi cult curves.

Andrew.Barrett@CambridgeConsultants.com

The classic bell curve of market adoption is well known – running from early to late adopters 
via the peak of mass market adoption. But less familiar are the ‘S’ curves which can be used to 
depict the progressive innovations which are required to maintain market share in the face of 
burgeoning competition as the bell curve peaks and begins to fall.
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 OUR MOST PRECIOUS 
RAW MATERIAL
The home computing revolution can be traced back to a handful of devices that 
captured the imagination of a generation. The Cambridge-designed Sinclair ZX81, 
in particular, was sold at a price point that made owning a computer affordable to 
the mass market for the fi rst time. It launched in 1981 at £69.95 for the assembled 
version – equivalent to less than £300 in today’s money.
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Twenty million of these early computers were sold into homes 
and schools over the next few years. But, unlike today, they were 
used almost exclusively by teenagers – who were allowed to play 
and experiment with them.

Rick Dickinson, senior industrial designer for Sir Clive Sinclair 
between 1980 and 1987, provides an insight into the excitement 
of the time – and the legacy. “The energy and creativity of 
these young people generated a range of industries and a very 
new breed of software and electronics engineers, fuelled by 
the sudden affordability, availability, extreme desirability and 
fast-moving community surrounding these machines,” he said. 
“It was a phenomenal time.” Thirty years on and many of those 
teenagers have become today’s electronics industry professionals.

The early machines combined the functions of what we now 
refer to as a games terminal and a home computer in equal 
measure. Inquisitive minds could play commercial games one 
minute and experiment with their own programs the next. Indeed, 
the commercial games available were often written and sold by 
other teenagers. The launch of these computers was to play a 
signifi cant part in popularising high-tech careers for a decade, 
particularly in electronics and computer science. They created a 
genuine excitement about technology.

By the late 1980s and early 1990s, however, the home computer 
landscape had totally changed. Acorn, Sinclair and Commodore had 
all run into fi nancial diffi culties. The computer market was dominated 
by the IBM PC and Apple Macintosh – and the games terminal had 
emerged as a separate item. In many ways this marked the end of a 
brief but golden period of home computer programming. 

The most precious raw material of any high-tech organisation is 
a supply of bright and enthused graduates who are well taught 
in relevant subjects. But the teaching of computer technology 
in secondary schools in the US and many European countries, 
including the UK, has mirrored the evolution in home computing 
equipment. The focus changed from computer science based around 
programming during the 1980s to information and communication 
technology (ICT) based around the use of commercial packages by the 
2000s. In many ways the magic has gone, with only the most gifted 
teenagers now able to program anything of note on a home PC.

This is in contrast to the generally accepted view of education in 
Asia, with the teaching of maths and science held up in the UK 
press as excellent in countries like Singapore – in that people 
score very highly in tests. In practice, though, many of the Asian 
education systems focus on rote learning and there is defi nitely 
a gap between exam performance and real-world application. 
This is something the Singapore government for one is trying to 
change, although the education system there is still focused on 
classroom learning with little practical application.

India is often held up as a computer science and engineering 
teaching power house producing well over one million graduates 
per year. So has at least one country in the world got the overall 
development of computer scientists right? A recent independent 
study of the quality of computer science teaching in Indian 

universities found half of computer science and IT engineers do 
not understand the subtleties of programming concepts, while 
over 80% of them are unable to apply it to real-world situations.

By the late 1990s, universities in the UK and US were seeing 
a signifi cant drop in the number and quality of prospective 
undergraduates applying for engineering and computer science 
courses. Eben Upton, of the Raspberry Pi Foundation – and 
formerly of the University of Cambridge’s Computer Laboratory 
– said this was a key motivation behind the development of the 
Raspberry Pi computer.

In the UK, Education Secretary Michael Gove has highlighted the 
signifi cant shortcomings of the ICT syllabus taught in secondary 
schools – referring to it as “demotivating and dull”. He has signalled 
a return to computer science teaching, with a new qualifi cation 
developed in conjunction with Microsoft. From September, a new 
computing syllabus will be compulsory for all UK schoolchildren 
aged 5-16 – and a ‘Year of Code’ initiative has been launched to 
raise the profi le of computer science in the UK education system.

The need for change to stimulate computer science skills throughout 
the education system has been acknowledged by other countries too. 
Estonia has announced it will teach students to program, starting 
at age seven. And South Korea has announced that a proposed new 
curriculum with a focus on computer science is in the works.

So with reform of education systems in many countries to boost 
early years computer science, coupled with the greater availability of 
low-cost computers like the Raspberry Pi, can high-tech employers 
look forward to a rapidly increasing pool of talent from which 
to recruit? Will there soon be an abundance of well-trained and 
enthused graduate engineers and computer scientists with lots of 
practical experience knocking on our doors?

Well, the Raspberry Pi has been a huge success measured by the 
number of units sold – more than two million. It has certainly 
provided anybody who wants to experiment and program a computer 
with the hardware and software tools to do so in a way that 
genuinely lowers the barrier to getting started.

But therein lies the problem. With the best will in the world, the 
Raspberry Pi can’t recreate the pioneering days of the 1980s, when 
the home computer was the most sophisticated machine a household 
was likely to own. Nowadays, an iPhone, Sony PlayStation or Windows 
laptop computer are all much more powerful yet represent a level of 
technology that’s simply taken for granted. This is refl ected in the 
demographics of Raspberry Pi ownership – predominantly middle-
aged men, students or children who have technical parents.

If the high-tech industries of the future are to have the human raw 
material that drives progress and innovation, we all need to enthuse 
the next generation to get more involved in the practical detail of 
technology – rather than just as consumers, users and in purely 
academic study. Everybody with a vested interest needs to promote 
engineering and computer science as a great career choice.

Geoff.Smithson@CambridgeConsultants.com



Your dishwasher starting itself in the middle of the night 

when electricity prices are lowest or being able to arm 

your home security system from your phone seemed like 

fantasies not long ago. But these smart home systems 

are already a reality. Similar intelligent systems are also 

making their way into healthcare. Today, automated vital 

signs monitors capture data continuously and alert the 

doctor if there are anomalies. Tomorrow, type 1 diabetics 

will have an artifi cial pancreas enabled by closed-loop 

communication between an insulin pump and a glucose 

meter. And surgeons will perform surgery in remote parts 

of the world using robots controlled via the internet.

We are already seeing unprecedented adoption of 

smartphone and tablet technology in healthcare, whether 

to cross-reference symptoms or diagnose tumours on 

CT images. These small devices, which pack enormous 

computing power, an interactive graphical user interface 

(GUI) and seamless global connectivity, are the perfect 

platform to deliver care services anywhere, any time. 

Add to that the power and potential of the genetic and 

predictive analyses, which are yet to be fully harnessed, 

and we will certainly have smart systems capable of things 

we cannot even dream of today. 

The opportunity is huge and ripe for the taking but, at the 

same time, can be daunting for those unfamiliar with the 

space. Pharmaceutical companies used to focusing on 

drugs and mechanical drug delivery devices are fearful of 

electronics and their impact on the regulatory pathway. 

Big brand consumer goods companies are often outside 

their comfort zones when it comes to simple sensors and 

algorithms, making connected systems a far stretch. The 

high degree of interaction with – and dependency on – 
other products, as well as the infrastructure associated 
with connected systems, catches many unawares. 
Moreover, these industry giants – along with most 
medical device manufacturers – are traditionally product 
businesses. With the market slowly but surely moving 
towards services, devices will eventually be only a means 
to an end. It makes you wonder how many businesses are 
truly ready for the connected world.

At Cambridge Consultants, we started working on connected 
devices – and, indeed, connected systems – a few years 
ago. We’ve helped build everything from satellite phones 
and smart gas meters to networked highway cameras and 
wireless medical devices. Over the course of all this work, 
we’ve come to understand what it takes to design, develop, 
deploy and sustain a connected system. It involves, as you 
might imagine, several elements that must be carefully 
balanced in order to yield a cost-effective, usable system 
that can survive the test of time. There are a few important 
steps to follow when undertaking such developments:

IDENTIFY ALL STAKEHOLDERS AND THE VALUE 
PROPOSITION FOR EACH 

When clients come to us with an idea for a product or 
solution, we aim to understand what it will bring to their 
customers and to internal stakeholders. When generating 
ideas or solution concepts, we determine the best balance 
between market need and internal fi t. It is important to 
review the overall end-to-end system and the likely service 
that can be offered, to uncover all potential revenue 
sources. Moreover, present and likely future competition 
must be acknowledged to ensure suffi cient differentiation 

 MAKING THE CONNECTION
The world is steadily moving towards realising the prediction made a few years ago of 50 billion 
connected devices – the so-called ‘Internet of Things’. Some sectors are adopting connected 
systems with open arms while others are being dragged along. Nevertheless, the reality is that 
tomorrow’s world will be far more connected than yesterday’s – in ways we haven’t yet imagined.
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and intellectual property potential. Often, we use our 
home-grown Quantifi ed Self Toolkit to rapidly generate 
concepts with ‘looks-like’ mock-ups – to not only assess 
the technical viability of the connected device but also 
provide clients with tangible material that can be used to 
generate internal buy-in. 

DEFINE THE SYSTEM ETHOS AND DESIGN 
PRINCIPLES TO ACHIEVE THE DESIRED USER 
EXPERIENCE

A seamless and engaging user experience is just as 
critical as system functionality. Thus, we invest time in 
understanding users and what drives them. We confi rm the 
image that our client wishes to create and how they wish 
to be perceived in the market. This helps create the user 
experience which is defi ned not just by the GUI for the app 
or device but extends to everything that the user touches 
– the box, the website, the marketing materials and the 
customer service hotline, as well as the buying experience. 
A core set of principles is established which then guides 
the implementation.  

ARCHITECT THE SYSTEM SO IT IS MODULAR AND 
SCALABLE

Applying system design principles is even more important 
when developing solutions for the connected world. 
We break down the system into relatively independent, 
manageable modules, and identify dependencies with 
other system elements as well as those portions provided 
by others. The trade-off between various critical features 
is considered to arrive at the optimal solution. We defi ne 
interfaces such that they can be well controlled and allow 

for change without affecting all underlying details. Finally, 
we consider the regulatory pathway and the impact of 
feature partitioning. For example, critical features, where 
possible, are kept isolated, with minimal dependence on 
pieces of software or hardware that are not within control – 
such as third-party or commercial off-the-shelf products. 

IDENTIFY CRITICAL PARTNERS, SUPPLIERS AND 
INFRASTRUCTURE NEEDS

Very often we’ve seen people face setbacks because they 
didn’t think of the manufacturing and supply chain early 
enough in the development cycle. It is too late when 
you fi nd out that your fantastic industrial design cannot 
be made in volume. For a connected system, this issue 
becomes even more critical, as now one must think of not 
just the device manufacturer but also the infrastructure 
supplier, network operator, call centre etc. All of these 
aspects, if considered early, can help manage overall 
system costs and reduce risk. 

DEVELOP INDIVIDUAL ELEMENTS ABIDING BY 
THE DESIGN PRINCIPLES 

We execute the engineering development via a risk-
based approach, mitigating critical risks early. We ensure 
the architecture and design principles are maintained 
throughout. Finally, we prototype early and obtain feedback 
often – such that iterations can be cost effi cient.  

Deploying a connected system might seem like an uphill 
battle. But connecting with the right partners and taking a 
systematic approach is the smart way to win the war.

Vaishali.Kamat@CambridgeConsultants.com
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Until now, this is how the world has viewed companion 

diagnostics. And there will be many other diagnostic/drug 

combinations which will come to the market over the next 

few years which follow this way of thinking. But it’s looking 

increasingly likely that the model may have to change – for 

a reason which many people are familiar with in a different 

area of the drug industry.

Doctors have been careful for years about using antibiotics 

sparingly – to prevent bacteria getting resistant to them. 

Bacteria grow and replicate very rapidly, which means they 

mutate quickly. When exposed to a particular antibiotic, 

most of the bacteria die instantly. But there are some 

mutated bacteria which produce an enzyme that destroys 

the antibiotic. The cost to the healthcare system of 

such drug resistance has been incalculable over the last 

few decades.  Worse still, it has reduced the number of 

available tools we have to tackle basic infections.

Cancer cells are similar to bacteria in many ways. They 

grow and divide fast, producing a large number of 

mutations. When exposed to a drug like Herceptin, some 

of those mutations could help certain cancer cells survive 

better than others. Over time, only cells which can bypass 

the effects of the drug will survive and populate the 

tumour. The drug may work by blocking receptors, which 

work as ‘switches’ for rapid cell division. So the cell may 

fi nd alternative ways of switching these mechanisms on – 
for example, using a different receptor on the cell surface.

It really can be thought of as a battle between treatments 
and cancer cells. If we develop a weapon, the cell fi nds 
a way of fi ghting against it. Cancer cells eventually gain 
resistance over time to the weapons we use against them. 
After a year or two of treatment, the drug is no longer 
effective and there is no benefi t in using it.  

So there has been a growing realisation that combinations 
of drugs must be used to treat a tumour – to target more 
methods that the cell could potentially use to defend 
against them. Given that this new generation of drugs is 
expensive, it is important that the patient only gets drugs 
which will work for them. They need to fend off the almost 
inevitable development of resistance for as long as possible.

This creates a strong opportunity for emerging DNA 
sequencing technologies. By sequencing from a tumour, it 
would be possible to survey all the different mechanisms 
and create an individualised and effective treatment 
regimen for each patient.  

This could well be the future of companion diagnostics – 
choosing not one but the right set of weapons at the right 
time for each person.

Pari.Datta@CambridgeConsultants.com

 RALLYING THE TROOPS
Companion diagnostics involves analysing how genetic make-up affects an individual’s 
response to drugs. Today, that means a doctor gives a patient a particular drug only if they 
carry a specifi c gene mutation or over-produce a certain protein. For example, if a breast 
cancer patient has excessive HER2 protein in a tumour, they can be treated with a very 
expensive drug called Herceptin.
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UX design is about effectively understanding and addressing 

the needs and circumstances of your users to produce product 

interfaces and interactions that are useful, simple and enjoyable. 

It involves strong research and analysis, organised planning and 

strategising, as well as conceptualising, designing, testing and 

development to produce the overall result of the experience itself.

But while consumer products are designed to evoke that feeling 

of delight, industrial and scientifi c products are generally 

designed to be functional and look more ‘serious’. Until now, 

that is.

Through consumer devices like smartphones and tablets, we have 

seen computers evolve from being diffi cult for non-experts to use 

into devices that can be used with confi dence by most people. 

The demand for UX design in industrial and scientifi c products is 

now growing as users expect that same level of experience.

Good UX design leads to products with competitive advantage 

through focusing on usability, improving user productivity and 

performance, and reducing the number of errors that a user 

can make.

At Cambridge Consultants, we’ve brought user-centred design to 

the fore in product developments for many clients – using a UX 

design process to develop products with user interfaces that are 

focused on interactions that simplify complex tasks. The fusion 

of user-focused design processes and in-depth knowledge of 

engineering complex products and systems is a potent cocktail 

for creating successful, usable products. 

A good example is how we exercised our UX design process and 
expert knowledge of wireless telecoms networks to develop an 
interface that allows users of a new satellite communications 
system to manage service availability across the planet. Through 
research into who the users of the system would be – and 
analysis of the behaviour and tasks needed – the design team 
developed an information architecture and interaction models 
that formed the basis of an innovative user interface. Testing 
early prototype builds with users allowed the team to iterate 
towards interactions that removed ‘friction’ from the tasks the 
users needed to perform to achieve their goals.

Considering UX at the system level opens up new possibilities for 
how people interact with everyday items to enrich their experience 
– improving performance, for example. Our ‘connected bike’ – 
with its automatic gear-change system – uses low-cost wireless 
technologies to collect performance data from elite athletes. Its 
smartphone-based interface enables users to turn that scientifi c 
data into performance analysis and feedback at their fi ngertips.

Employing a UX design process doesn’t just benefi t the users 
of a product. It leads to other, less obvious, advantages such as 
product developments that avoid unnecessary product features 
and therefore save development time. Also, products that deliver 
a good user experience enhance a company’s customer experience 
and reputation – and this in turn translates into customer loyalty.

In today’s competitive market, can you afford not to consider the 
user’s experience?

Steve.Haigh@CambridgeConsultants.com

 DESIGNED TO PLEASE

Creating a great consumer product today means producing something that people love. It has 
to be useful, look fantastic and delight the user when they interact with it. But that feeling of 
delight doesn’t happen by accident – the user experience (UX) is designed in from day one.
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