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“ The most signifi cant factor 
appears to be time” 
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WELCOME TO ISSUE 54 
OF INTERFACE

We’ve known for years how to deploy clever technology to add 
value to products and give our clients competitive advantage. 
So it’s reassuring to see confi rmation of our approach in the 
fi ndings of a recent pharma workshop in Mumbai, India.

The view of the delegates was that the greatest impact in 
world markets will come from those Indian pharmaceutical 
fi rms which adopt technology innovations to differentiate their 
products and make them more competitive. And it’s a theme 
running through many of the articles in this edition of Interface.

Take, for example, the humble cup of tea. Technology has 
made it possible to create a high-quality drink at the touch 
of a button – in half the time of the traditional tea-making 
ritual. So a premium tea experience becomes economical for 
fast-beverage counters, as well as being a ‘little luxury’ for 
busy households.

Connected devices are another example. Our connected 
bike, with its automatic wireless gear-changing system, gives 
the rider an enhanced experience, differentiating it from a 
traditional product. The manufacturer also benefi ts as they 
can keep the system cost down by using the consumer’s 
smartphone as an integral part of the system.

Like so many things, it’s about an innovative solution to the 
right problem, delivered effi ciently and quickly.

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 2013



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
Our international expansion is gathering pace – with a range 
of initiatives in Asia designed to meet the growing demands of 
this booming region.

This year will see us opening a development offi ce in 
Singapore, initially focusing on wireless, industrial and 
consumer product development. The offi ce will be led by Dr 
Miles Upton (Miles.Upton@CambridgeConsultants.com) – a 
previous employee who has returned to Cambridge Consultants 
after 12 years working in Asia in a range of senior roles.

“Our reaction to the global recession was to invest in new talent 
and facilities so that we could help even more customers gain 
that vital competitive advantage,” said Cambridge Consultants 
CEO Alan Richardson. “We now feel the climate is ripe to 
accelerate the growth of our business – and that includes 
exploring high-growth markets such as Asia. We want to build 
our client base in the region and better support our existing 
clients who operate there.”

As well as opening a Singapore offi ce, we are also supporting 
our parent company Altran as a strategic advisor in the 
development of its new Innovation Centre in Kuala Lumpur. 
We will be providing innovative product development services 
to accelerate the growth of blue-chip and ambitious start-up 
companies in Malaysia. The centre – which has the backing of 

the government and local authorities – is part of Altran’s new 

regional operations in Malaysia, following on from its offi ces in 

China and India.

In India – currently the biggest Asian market for our services – 

we hosted a workshop earlier this year in Mumbai for 17 senior 

delegates from key Indian and multinational pharmaceutical 

companies to examine the role India will play in world 

pharmaceuticals by 2030. The Indian pharmaceutical industry 

ranks among the top fi ve globally by production volume – and 

already accounts for more than 10% of global drug production.

“The delegates’ view was that the Indian domestic market 

will remain signifi cant for local companies and will serve as 

an incubator for new technology developments,” said Andrew 

Barrett (Andrew.Barrett@CambridgeConsultants.com), associate 

director, global medical technology practice, Cambridge 

Consultants. “The greatest impact in world markets will come 

from those Indian pharmaceutical fi rms which adopt technology 

innovations to differentiate their products and make them more 

competitive.”

The workshop report – India: Driving world pharmaceuticals by 

2030? – is available to download at: 

www.cambridgeconsultants.com/2013-india-workshop-report

A FOCUS ON ASIA
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We all want products which don’t just work – but work fantastically. To make this a 
reality, it’s vital to talk to potential users as early as possible. But this crucial step can 
often be overlooked in the rush to start a project.

Indeed, it is not enough to just talk. You also need to listen – and to listen well. Doing so is one of the 
most important steps in ensuring a product delights and satisfi es everyone from customers to marketing, 
support and manufacturing. Listening well and listening early gives you the best opportunity to defi ne the 
problem. This may sound obvious but, if you don’t defi ne the problem well, how can you hope to solve it? 
We are defi nitely keen listeners.

Why listening well is important becomes apparent when you consider that even the humblest device 
is often a combination of many branches of engineering. A toaster, for example, combines electrical 
engineering, mechanics and human factors in a device that needs to work reliably, look great, need no 
instructions, not injure anyone – and produce great toast.

Bigger systems get progressively more and more complex – rising through 30,000 parts in an average 
car to 250,000 in a jet fi ghter and four million in an Airbus 380 – and bring in many more disciplines 
from aeronautics and fl uidics to control systems. If even relatively simple devices actually turn out to vary 
from being complicated to being extremely complicated, then surely delivering the product is enough of a 
challenge without adding in the extra complexity of not spending time listening to what people want.

Systems engineering is traditionally used as an approach to control complexity and deliver big projects. It 
embraces the concept of listening well by putting user requirements at the start and heart of the process. 
If listening is so important to shaping the requirements, and requirements hold a project together, then 
the manner and range of people involved at this stage becomes critical.

Good projects and fantastic products are born from early gatherings of people with backgrounds as diverse 
as fl uidics, electronics, human factors, mechanics, software, marketing, manufacturing, psychology 
and fi nance. Concentrating numerous disciplines in one place not only ensures requirements are not 
forgotten but also helps shape the project, producing products that really deliver – and deliver in the most 
appropriate and useful way. Of course, this relies on people listening well and embracing others’ ideas 
critically. Escaping the old adage “if all you have is a hammer, everything looks like a nail” is truly vital to 
take a product from being simply functional to memorable.

This early burst of energy and breadth of skills produces the questions that lead to the requirements that 
lead to fantastic products. This is where the magic and innovation happens in so many products – producing 
delight in the user. Good systems engineering and technical skills ensure the delivery of a project. But to 
infuse it with that extra sprinkling of fairy dust, listening well and listening early is crucial.

Symon.Cotton@CambridgeConsultants.com

IT’S GOOD TO TALK – AND VITAL TO LISTEN
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AN ATTRACTIVE OPTION?
All wireless technologies have their limitations. Applying the right technology to 
the right situation requires a fundamental understanding of the physics involved. 
And it’s an approach that can help fi nd answers to unsolved problems.

The common electromagnetic (EM) wave is well understood 
to consist of two parts – an electric fi eld and a magnetic 
fi eld. The propagation of EM waves is generally described 
using electric fi eld technology because of its potential 
for long-range communication. The poor old magnetic 
fi eld hardly gets a metaphorical word in edgeways – it’s 
usually considered the poor relation of the EM marriage. 
Only in areas such as near-fi eld communications and the 
swipe card market have we seen the magnetic fi eld take a 
prominent position. 

Despite this, the magnetic fi eld has some interesting 
properties. There are areas where it has not been exploited 
but might provide a simple solution. Consider two 
examples: the propagation of fi elds through rock and the 
propagation of fi elds through human body tissue. At every 
boundary between two different materials, only a proportion 
of the electric fi eld is transmitted – the remaining energy is 
refl ected and lost. Depending on the material and number 
of boundaries, it means the signal strength needed for 
useful communications can decay very quickly. 

Compare this with the magnetic permeability of materials, 
which is often much more constant – where this is true, 
signals can propagate much more effectively. Although 
magnetic fi elds decay naturally faster than electric fi elds, 
the fact that they are sometimes less affected by the 
material boundaries through which they travel gives them 
an advantage. 

The oil, gas and mining industries have a long history of 
using underground EM propagation to investigate the 

geology that lies beneath the surface. Yet there are always 
new ways of building on past work – and at Cambridge 
Consultants this is what we have been doing. Magnetic 
methods would not be suffi cient in themselves due to the 
rapid natural decay of the signal. However, with modern 
information coding schemes and power-effi cient receiver 
signal processing methods, ranges could be extended to 
create a useful solution. This, of course, assumes that we 
design to operate in an area of the spectrum where the 
magnetic noise is not dominant. 

A slightly different situation exists when we consider 
human wireless implants. Rather than different layers 
of rock providing different levels of refl ection and 
transmission, it is now the different tissue in the human 
body that creates the discontinuities. The similarity of 
human tissue and rock is not immediately obvious – but 
human tissue, like rock, is also largely transparent to 
magnetic fi elds. This opens the door to using magnetic 
fi elds for communication in human implants that cannot be 
placed close to the skin.

There is then this strange connection that the same ideas 
that could be applied to underground communication 
could also be applied to wireless connectivity for human 
implants. This type of connection is typical of the work that 
we undertake at Cambridge Consultants and comes about 
from an inherent understanding of physics. It allows us to 
apply technology from one fi eld into another – even though 
the initial similarities may not be obvious.

Fraser.Edwards@CambridgeConsultants.com
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IN SEARCH OF 
THE SWEETSWEET SPOTSPOT



0406 Diabetes is on the increase – along with its serious complications, which 
are exacerbated by patients failing to comply with their doctor’s advice. 
Although the use of insulin is effective, it requires the patient to constantly 
adjust their dose by taking regular blood sugar measurements. Patient ‘non-
compliance’ is a common problem and is estimated to cost up to $6,000 per 
patient in the US alone.

Insulin pens have become the main means of drug delivery in many markets and are 
convenient and easy to use. More recently, the use of insulin pumps has grown as the 
technology has improved.

The gold standard for blood sugar testing still remains the fi nger stick test, which needs to 
be performed manually several times per day. Continuous glucose monitoring (CGM) systems 
are now available and show promising results when used in conjunction with pumps or other 
means of delivering insulin. However, challenges still exist with CGM – such as the need for 
regular recalibration.

The development of a closed-loop system – often referred to as an artifi cial pancreas device 
system (APDS) – that monitors blood glucose on a continuous basis and uses this to control the 
delivery of insulin has long been seen as one of the best ways to treat diabetes effectively. Early 
systems were developed in the 1970s and have been used in clinical research. But a number of 
obstacles need to be overcome to make them a commercial reality.

Whereas in the longer term entirely biological implantable APDSs might become a reality, the 
near-term emphasis has mainly been on electro-mechanical systems which use the output from 
a CGM and an algorithm to set the pump insulin infusion rate. APDSs are already undergoing 
clinical evaluation in a number of studies, data from which will help identify when adverse 
events occur and how these may be addressed through advances in technology.

The uptake of insulin delivered subcutaneously is currently too slow to respond to the rapid 
increase in blood sugar following eating, so current systems cannot rely on a CGM measurement 
alone and instead require a user to ‘announce’ a meal to the system. Implantable pumps that 
deliver insulin directly into the peritoneal cavity offer a faster response but involve surgery. New 
faster acting insulins may become available but meal-time control is likely to remain an issue.

Night-time hypoglycemia is another area for concern, although the latest ‘threshold suspend’ 
systems which stop the delivery of insulin when the sensor value falls below a specifi c level 
appear to be a major step forward. And several bi-hormonal APDSs under development mimic 
the fact that, in the regulation of blood sugar, the human body produces a hormone called 
glucagon which has the opposing effect to insulin.

The current status of the technology is the ‘sensor augmented pump’ which is analogous to 
adaptive cruise control in cars. Moving to an APDS that can assume full closed-loop control is 
still some way off. But – with the stakes so high – we’re likely to see commercial APDS systems 
before we see the arrival of commercial self-guided cars.

Iain.Simpson@CambridgeConsultants.com



AN EYE ON 
THE BIGGER 
PICTURE
“It is a very sad thing that nowadays there is so little useless 
information” lamented Oscar Wilde in 1894. The trends of the last 
10 years might have left him quite dispirited indeed.
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The collection of vast amounts of information by ubiquitous 
cheap sensors is a reality in the 21st century. The ability to 
get to grips with this torrent of data – and make the most 
of it – is crucial for competitiveness in many industries 
and areas of life. This means not just collecting data but 
analysing it, extracting the most relevant information and 
trends, and providing conclusions and visualisations which 
might help decision making.

An early example of the power of understanding and 
visualising data comes from Florence Nightingale, better 
known for her work in pioneering modern nursing. While 
caring for wounded soldiers during the Crimean War, 
Nightingale collected data on the causes of mortality. Her 
data revealed that the majority of deaths were caused by 
poor sanitation, rather than wounds from battle.

Understanding that simply presenting tables of numbers 
would be unlikely to win over indifferent offi cials, 
Nightingale devised a method for visualising her data. Her 
visually striking ‘pie charts’ presented a compelling image 
of the scale of the hygiene-related mortalities to people who 
would have been unlikely to read or understand traditional 
statistical reports. She presented her case to Members of 
Parliament and is widely credited with being responsible for 
improving hygiene conditions during war. Her success did 
not fl ow directly from the data she had collected – but from 
the way that data was organised and visualised.

The ability to understand and present data is now more 
important than ever, thanks to the explosion in data 
creation in recent years on a scale beyond the imagination 
of Florence Nightingale and her contemporaries. 
Technological improvements mean our omnipresent gadgets 
are able to cheaply measure more things about us than 
was previously possible, while the internet makes digitising 
and sharing this information easier than ever before. It is 
estimated that around 2.5 exabytes of data are generated 
every single day. An exabyte is a million, million, million 
bytes – or the equivalent of 100,000 times the information 
contained in all the books in the British Library.

The ability to make sense of all this information is priceless. 
In last year’s US presidential election, the Obama campaign 
received plaudits for leaping ahead of its rivals in its ability 
to make the most of the electoral data available. This 
enabled the Obama campaign to do more with its scarce 
resources – not only directing phone calls to where they 
could make the biggest impact but also knowing which 

issues were likely to be most important to the voter being 

contacted. Similarly, gargantuan data sets which monitor our 

trail of clicks online help popular websites show us adverts 

that we’re most likely to be interested in – and increase the 

amount they are able to charge to run these adverts.

But the dramatic rise in the creation of data brings both 

opportunities and challenges. New insight into large 

databases could bring benefi ts as diverse as fi ghting crime 

and curing diseases. Improved visualisation of data to 

help people get to grips with signifi cant trends has found 

uses from the classroom – where word clouds of famous 

speeches help students to understand the most important 

ideas – right up to 10 Downing Street, where David 

Cameron is trialling an app which summarises economic 

trends to aid decision making.

On the other hand, there are serious concerns about privacy 

and security. Knowingly or otherwise, through social media 

and data recorded by our smartphones, we are disclosing 

ever more about ourselves to some of the world’s biggest 

companies, who are not always open about how this data is 

to be used. In fact, there may be ethical concerns about the 

use of some of the data collected about us – for example, 

the prospect of offering different insurance rates based on 

correlations involving race or gender raises some diffi cult 

questions. Data security is also a concern, especially after 

the recent hacking of the PlayStation 3 database which left 

many users’ credit card details exposed.

Cambridge Consultants has a wealth of experience in 

technical areas relevant to handling big data, with experts 

in fi elds such as signal processing, mathematics/statistics, 

algorithm design and software. We understand how to use 

these skills to take a large data set, extract actionable 

information and present this in an easily digestible form.

Projects conducted over recent years have ranged from 

processing radar system data for air traffi c controllers to 

designing databases for easy access to the results of medical 

device tests. They’ve also included gathering physiological, 

movement and location data using body-mounted sports and 

fi tness devices – and analysing CCTV data to help operators 

decide which feeds are the most important.

In all of these examples, collecting data is important – but 

making the best use of it is crucial.

Trevor.Wood@CambridgeConsultants.com
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However, all these location-aware services are dependent on 
the GPS system which began life in 1979 as a US military 
navigation system. Although it has surpassed all expectations, 
it has one fundamental limit – the signals are too weak to be 
received reliably indoors.

Other nations are building competing systems such as Galileo 
but these suffer from a similar limitation. Both Apple and Google 
use other ad-hoc location sources such as wi-fi  and mobile 
phone base stations but these cannot be taken for granted.

There are many users who would benefi t from a tracking 
system which is dependable even in situations where external 
navigation aids are not reliable and cannot be taken for 
granted. For example, a fi re brigade commander needs to 
know where his fi refi ghters are in a burning warehouse, not 
least so they can be rescued themselves. Or emergency 
doctors in a hospital could be paged on the basis of who is 
closest to the patient. 

If external sources of information are not available, a navigation 
device can only sense the local environment. This means 
measuring the motion of the person who is carrying it. Sensors 
to do this have been under intense study and development 
since World War Two but have only now become small, cheap 
and reliable enough for personal devices. Our new tracking 
device uses three each of accelerometers, gyroscopes and 
magnetometers (which sense the Earth’s magnetic fi eld).

Although these sensors are ubiquitous in smartphones, game 

controllers and cars, the algorithms which handle the data 

are typically simple and unambitious. This is partly due 

to the device only having a limited task to perform – but 

making full use of the data requires a broad range of skills. 

Using a multi-disciplinary team, we have been able to make 

all the elements of our system optimal and hence achieve a 

navigation accuracy from these sensors which has not been 

seen before.

We have combined the sensors to form an inertial navigation 

system. Although the principles of these systems were 

defi ned during the Cold War, making such a system work 

with consumer-grade sensors is a major challenge. We have 

achieved this by using a combination of two types of Kalman 

fi lter. The fi rst is able to self-calibrate the sensors and so make 

them more accurate. The other is able to detect the motion 

of the user and use an advanced form of dead reckoning to 

estimate location.

Our system is accurate, indoors, to within approximately 1% 

of the distance travelled, yet the sensors used cost only $5. 

We foresee a wide range of applications for this technology 

since it sits exactly between the rise of low-cost sensors 

and a massive commercial need for location-aware devices.

Simon.Jordan@CambridgeConsultants.com

ON TRACK TO SUCCEED
The recent clash between Apple and Google over whose map is better has shown 
how important location-aware services have become. This battle is not just over 
technology – but the commercial rights which will arise from it, such as highly 
targeted advertising and the profi ling of users.



COMMUNICATIONS 
ON THE CRITICAL LIST
Emergencies don’t just happen in hotspots – so reliable and secure 
coverage is vital for the emergency services when it comes to mobile 
communications. They were early adopters of the technology but in 
many ways their professional mobile radio networks hinder innovation 
and are expensive.

These critical communications networks are designed to support command and control, 
where colleagues can be reached at the touch of a button. The shout “go go go” only 
works if it is immediate and reaches everyone involved. The idea of having to dial each 
participant and ask them to “go” would be worthless.

But command and control of many incidents can be enhanced with other information. 
Video provides valuable additional information to make judgements on how to manage a 
situation. And there are many applications for broadband for these users.

The technologies used by the ‘blue light’ services have options to add higher speed data 
but these are not evolving at anything like the rate of commercial networks.

So can critical communications ride the wave of new mobile broadband technology but 
avoid throwing the baby out with the bathwater when considering their specialised voice 
requirements? Perhaps now is the time to consider converging critical communications 
needs with commercial network capabilities to get the best of both worlds – the greatest 
scale technology, and the most open and innovative evolution path, whilst retaining the 
specialist capabilities.

Is it possible to run critical communications as an app? The answer is just possibly. 
But it requires different thinking and an ability to defi ne and implement familiar 
applications in a new way.

Read the full article at: www.cambridgeconsultants.com/critical-comms

Tim.Fowler@CambridgeConsultants.com
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The fi rst tea bag was invented in America by Thomas Sullivan. 
It didn’t really take off until the mid-20th century, once the silk 
used to make the bags was no longer required for parachutes. 

Whilst the British were initially wary of this change to their tea 
ritual, by the early 21st century tea bags accounted for more 
than 90% of tea consumption in Britain – although now the 
bags are made mostly from paper (usually bleached, with a little 
plastic for sealing) rather than the original silk. However, with 
increasing demand for a premium experience, many companies 
are now reverting to the original silk bags or plastic mesh.

The reason for the success of the original breakfast tea 
bag, and now the more sophisticated alternatives, is easy to 
observe – simplicity. As a result of this paradigm shift in the 
world of brewing, tea is easier to make than ever before, albeit 
with a compromise in the fl avour. 

Relative to tea, coffee technology has exploded in the past 
few decades. Coffee houses brought the barista experience to 
the masses, and were able to exploit an increase in demand 
for speciality coffees in 1980s America to grow their business 
and create a new market – providing high-quality coffee 
reliably in a multitude of locations.

This in turn created another market, as people wanted the 
ability to make this same quality of drink in their homes but 
were unwilling to invest in the same apparatus and training. 
The Nespresso machine was invented in 1976 but wasn’t a 
signifi cant player in the market until the 1990s – coinciding with 
the rise of the convenient coffee house. More than 20 billion 
Nespresso capsules have been sold since 2000. There is clearly 
a compelling case for repeating this success in the tea market.

So why has tea not experienced the same penetration into 
the hearts and homes of the consumer? The most signifi cant 
factor appears to be time. Whilst brewing a good-quality 
espresso coffee takes around 30 seconds, a high-quality 
cup of tea can take up to four minutes. Tea also requires 
careful attention when being brewed, as seconds can make a 
signifi cant difference to the fl avour.

This has led to tea being sidelined by most fast-coffee houses. 
The tea you purchase will simply be a tea bag in a cup of 
hot water with the string hanging out, or a bag sitting next 
to the cup for your own controlled dunking. Tea is therefore 

perceived as requiring less care, having less of an art to its 

production, and being less of an indulgence. The customer 

is then essentially asked to brew their own tea – the same 

experience as the cheap bags they have at home.

Unfortunately for tea, whilst people’s perception of coffee has 

been revolutionised by the explosion of widely available high-

quality coffee, the ritual surrounding the delivery of a high-quality 

cup of tea isn’t economical for the fast-beverage counters. 

So what if it became possible to create a cup of tea that offered 

the same fl avour as the ritual without the time and hassle that 

so often accompanies it? Whilst we understand that we will 

probably never replace the humble tea bag in the hearts of the 

consumer, we offer something different – an enhanced fl avour 

experience and an added element of spectacle.

Each tea requires something different in the brewing process. 

Variations in temperature release different components of the 

fl avour, and oxygen present in the water can either enhance 

or inhibit their formation – removing bitter tannins from 

black teas or reacting with phenols in green teas to turn them 

brown. It is essential therefore that each tea be treated with 

equivalent but unique care.

At Cambridge Consultants, we have developed a system that 

attempts to provide this care by tailoring the way the system 

treats each tea according to its type but always using a 

delicate touch. This system employs a tea-containing capsule 

that also acts as a gentle centrifugal pump to push water 

through a container of tea leaves, gently agitating the leaves 

whilst increasing the contact time with the water. The capsule 

contains all the leaves before, during and after the tea is 

made – meaning that both loading and disposal of the leaves 

is quick and simple.

This system will not replace the convenience of the tea bag, 

nor will it replace the ritual and custom of loose leaf tea. 

However, it allows the delivery of a tea experience with an 

unrivalled balance of convenience, quality and repeatability. 

It provides every consumer with the opportunity to produce 

a variety of teas to a teapot standard with no training, at the 

touch of a button – and in half the time.

Roger.Mainwaring-Burton@CambridgeConsultants.com

THE TEA BAG 
GOES HIGH TECH
Tea is one of the most popular drinks on the planet – second only to water in the amount consumed.
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01
 

A fl ush cycle in between brews prevents cross contamination when using 
different capsules

02
 

Options specifi c to each tea allow the user to select their favourite way of 
brewing their favourite tea

03
 

Intelligent use of simple sensors, pumps and valves enables the appliance to 
compete directly with existing automatic tea solutions

04
 

Precise control of the temperature of the system enables it to extract distinct 
and specifi c fl avours separately from even a single mix of leaves – or simply 
match the profi le of a conventional teapot

05
 

Once the brew is complete, the capsule allows the user to remove the leaves 
from the tea with minimal effort, and can be disposed of simply

06
 

An identifi er on the capsule enables the machine to adjust the brew 
parameters to the specifi c leaves being used

07
 

The construction of the capsule is consistent with many existing tea and 
coffee pod solutions – the primary cost of the capsule will be in the tea itself

02

05

06

07

01

03

04
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THE MAGIC TOUCHTHE MAGIC TOUCH
Brands are big business – but what is it that turns 
a company name into a global brand? Customers 
are key, and understanding them and targeting your 
communication with them is crucial to maximising the 
uptake of products and creating brand awareness.

Central to this are ‘touchpoints’ – the interactions that 
customers experience during their relationship with 
a company. Successful customer engagement means 
knowing the market segments in which customers exist 
and taking account of the position of products within 
the product lifecycle. Vendors need to deliver product 
messages to different customer segments at different 
phases of the lifecycle. The end result should be 
compelling messaging to create a ‘brand benefi t’.

The customer relationship lifecycle (CRL) is a continuum 
of activities designed to take the customer from the 
pre-purchase stage to an advocacy relationship with a 
vendor. At the pre-purchase level, messages will be used 
to create awareness of the product – building knowledge 
and persuading the customer to consider a purchase. 
Following such consideration, the customer may select 
the product for trial. If all goes well, the customer may 
be satisfi ed that the product is worthy.

In most sales organisations, customer engagement 
fi nishes at that point. But according to business trainer 
and author Jeffrey Gitomer: “Customer satisfaction 
is worthless, customer loyalty is priceless”. Too little 
attention is paid to customer loyalty and subsequently 
to customer advocacy. Why continue to sell the product 
yourself, when your customers can do it for you?

Building advocates for products or services will increase 
the level of repeat sales – and the customer will be 

willing to pay price premiums. The increased brand 
awareness will enable customers to champion the 
product or service and this will, in turn, improve 
customer retention. The customer will form a partnership 
with the vendor.

It’s important to be aware that customer needs vary 
throughout the CRL. Companies need to optimise and 
deploy touchpoints which will move prospects and 
customers through the CRL – and touchpoints that are 
valued highly by one customer or segment may not be 
by another.

Touchpoint mapping is an essential tool to quantify 
and refi ne activities on a continuous basis through the 
product lifecycle. This is basically a simple process but 
requires all stakeholders involved with the customer to 
buy into the process, including sales and marketing, 
accounts, reception staff, communications etc. It is 
the intense focus on refi ning customer touchpoints 
that makes it complex. Touchpoint management is 
an effective communication process, paired with 
compelling arguments, to drive repeat sales to customers 
increasingly engaged with a product or service.

Successful implementation will save the company money 
– an increase of customer loyalty of 1% is equivalent 
to 10% cost reduction (Bain & Co). It will increase 
sales – the probability of selling to a new prospect is 
only 5-10% but the probability of selling to an existing 
customer is 65% (Marketing Metrics). And it allows 
profi table growth – customer loyalty accounts for 38% of 
margin, 40% of revenue growth and 38% of shareholder 
value (Accenture).

Tim.Clay@CambridgeConsultants.com



Devices that deskill surgeons, patients who pay 
and a strong outcome focus – 2030 will see a 
new type of surgery. The Cambridge Consultants 
surgical workshop painted an exciting – but 
challenging – picture of the next 20 years.

The event integrated views from some of the industry’s 
largest players – like Covidien, Boston Scientifi c and Bausch 
& Lomb – with those from some of the most progressive, 
such as Vitalitec, Corindus and Harvard Medical School.

The vision? That massive consolidation of care providers 
alongside the increasing emergence of alternate sites of 
care and new funding models will enable unprecedented 
economies of scale. This consolidation will drive the 
development of massive new datasets, enabling more 
strongly informed, data-rich clinical decision making.

The growing (and ageing) patient population will continue to 
stress healthcare economics to the point where out-of-pocket 
payment becomes the norm – resulting in a two-tier healthcare 
system. And we will simply not have enough skilled surgeons 
to meet the needs of our global patient population.

The picture is exciting for those who respond – and 
terrifying for those who don’t. 

To read more – and to learn about the potential solutions 
put forward by the delegates – why not register for your own 
free copy of the workshop report?

Disrupting the Operation: The Surgical Landscape in 2030 
is available at www.cambridgeconsultants.com/2013-
surgical-workshop-report

Simon.Karger@CambridgeConsultants.com

The needle is large, the oily solution is thick and 
slow to inject, and the upper buttock injection 
site is awkward to reach. These are the challenges 
faced daily by IVF patients prescribed the 
hormone progesterone, typically suspended in oil, 
to help sustain their pregnancy. 

Tackling these usability issues associated with self-injecting 
progesterone in oil (PiO) has been an excellent opportunity 
to showcase our multi-disciplinary approach to drug delivery 
device development. Drawing on in-house capabilities in 
electronics, mechanical design, industrial design and human 
factors, we rapidly developed a novel injection device to 
proof-of-principle stage.

The piOna device tackles the awkward injection site with 
its form, optimised for single-handed delivery to the upper 
buttock. PiO viscosity is reduced by electronically warming 
the syringe to body temperature prior to delivery – increasing 
comfort during use and reducing injection duration. The 
number of user steps from preparation to delivery are 
minimised by the effi cient mechanical design. And the 
unique visual style of the device is designed to make the 
very idea of injection more appealing to women. It’s a head-
turning element of the design.

Safety and effi cacy are always going to be the two most 
important things in medical device design. But there’s no 
doubt that – with users increasingly having more choice of 
medical devices – aesthetics and ease of use are going to 
become more important.

By challenging the aesthetics of medical devices, we 
are actively encouraging clients to adopt a trend-setting 
approach to visual style.

George.Perkins@CambridgeConsultants.com

INJECTING 
NEW DESIGN

CUTTING-EDGE 
TECHNOLOGY
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15 MORE POWER TO YOUR ELBOW
From IT rooms to operating theatres, more and more critical equipment 
depends on 24/7 uninterrupted power conversion. So the spotlight is on the 
technologies that make this possible.

Power electronics systems have evolved in the last 20 years, thanks to advances in switching 
semiconductor devices and digital signal processors. On one hand, power density has increased 
due to improvements in the switching speed of transistors and diodes, and their voltage and 
current capacities. On the other hand, digital signal processors have drastically reduced in cost 
and increased in processing power.

When the two technologies are combined, you end up with an intelligent digital power drive. 
This technology is currently deployed in advanced switch-mode power supplies and variable 
speed drives.

Simultaneously, a need has arisen to create fl exible and scalable power converters in the fi eld 
of renewable energy generation and in the industrial drive sector. For example, large solar 
photovoltaic power plants range from a few hundred kilowatts to several megawatts. It would not 
be viable to design power converters for all the different power levels, so plants are modularised. 
The same principle applies in industrial drives, where several apparatuses have been replaced 
by variable speed motors to optimise processes and minimise energy consumption.

As a result, modular power electronics systems have emerged. But existing solutions have fallen 
short of solving a number of problems – namely, unlimited installation size, high availability 
and long system life. Module size and installation size are directly related to the application. 
Large photovoltaic plants may require modules rated to a few tens of kilowatts with maximum 
installation size requiring up to thousands of units. Conversely, industrial drives may need 
modules rated to a few kilowatts with maximum installation size requiring up to hundreds of units.

High availability is a measure of system downtime. Critical equipment tolerates zero downtime 
and therefore availability needs to be 100% over its lifetime. This can only be achieved through 
modular system architectures with spare capacity and high reliability design of its modules. 
System lifetimes spanning decades also require an architecture that allows upgrades to modules 
without shutting down the entire system.

Modular organic architectures with hierarchical ‘master-slave’ relationships running expert 
system algorithms provide a solution to this paradigm. An expert system that allows multi-
master unit control, assignment and transfer of control solves several issues regarding single 
failure of the master unit. In such a scheme, at least two master units are assigned – with one 
of them shadowing the other and taking over in the event of a failure. If that happens, a new 
unit is given master unit powers.

Spare capacity in the modular system means single failures don’t result in system collapse. 
Furthermore, redundancy and health monitoring within a module also go a long way towards 
achieving very high availability, which needs to be complemented with design for robustness 
and resilience.

Indisputably, power electronics systems are now part of the ‘intelligent’ family of equipment 
around us – and will evolve even more to become a pillar of the modern age.

Cuauhtemoc.Rodriguez@CambridgeConsultants.com



1016

Today’s practice of surgical robotics is synonymous with 
Intuitive Surgical’s da Vinci system. This translates the 
motions of a surgeon sitting at a console manipulating 
joysticks into the actions of robot arms at a patient’s side, 
scaling the motion and removing tremors.

Public perception of robotics is somewhat different – devices that move 
autonomously are expected. And they exist. From hair transplants to 
radiation therapy and orthopaedics, autonomous robots have made their way 
into hospitals. An intermediate approach to the surgeon/robot interface is to 
keep the surgeon at the patient’s side, holding the robot and moving it under 
computer control. 

But what new type of robotic surgical technology will appear that advances 
the devices already in use? Robots that can operate inside an MR scanner, 
for example, handheld robots, disposable robots, robots you can swallow, 
and robots that ‘dissolve’ once they deliver their therapeutic action.

The prolifi cacy of the surgical robotics space is demonstrated by a book 
recently edited by Dr Paula Gomes of Cambridge Consultants. Medical 
robotics: minimally invasive surgery is written by an international team of 
expert contributors. Established applications of robotics in laparoscopy, 
neurology, cardiovascular interventions, urology and orthopaedics are 
discussed, as well as future applications for ear, nose and throat (ENT), 
vitreoretinal and natural orifi ce transluminal endoscopic surgery (NOTES). 
Microscale mobile robots for the circulatory system and mesoscale robots for 
the gastrointestinal tract are investigated, as is MRI-based navigation for in 
vivo magnetic microrobots.

Medical robotics technology is set to transform the life of the surgeon – and 
help save the lives of patients.

Paula.Gomes@CambridgeConsultants.com

ONE SMALL 
STEP FOR A 
ROBOT...
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With Ericsson predicting 50 billion connected devices by 2020, 
hopes are high for a future where everyday objects communicate 
with each other to make our lives easier. But we’ve been 
promised the connected refrigerator for a long time…

Successfully launching a new connected product or service 
requires more thought than simply adding a wi-fi  module 
– it is the system thinking that makes a connected device 
succeed. A good connected device provides more value to 
the user than it costs them – both fi nancial cost and mental 
effort. In addition, the best connected devices are designed 
as a whole system so that each part is optimised to its task.

The connected bike we’ve developed at Cambridge 
Consultants illustrates these points well. The bike is fi tted 
with sensors and actuators which create an automatic 
gear-change system through a connection to the user’s 
smartphone. The rider gets a new and intuitive user 
experience from a traditional product whilst the manufacturer 
can keep the system cost down by using the consumer’s 
smartphone as an integral part of the system.

But the long-awaited connected fridge fails the ‘value to the 
user’ test. Whilst adding an internet connection to a fridge 
is entirely possible, it does not make the user’s objective 
(having a fridge stocked with the food they like) any easier 
to achieve. To do that requires a complete system that 
knows what food the user likes, what food is currently in 
the fridge and when the user would be at home to receive a 
delivery of groceries. To date, no-one has produced a system 
which can do this reliably enough, and with low enough set-

up effort (telling the fridge what you like and when you’re at 
home) to make it worthwhile.

Creating successful connected devices requires the 
optimisation of many factors including cost, battery life 
and physical size. In many cases a suitable solution can be 
found using standard wireless technologies such as 3G/4G, 
wi-fi , Bluetooth, ZigBee or NFC. However, many connected 
devices are strongly constrained when it comes to cost, power 
consumption and size. For an extreme example, consider a 
hearing aid or implantable medical device.

The constraints can preclude 3G/4G, wi-fi  and, potentially, 
other technologies. In these cases, the solution may be to 
offl oad most of the work to another, less-constrained device. 
For a lot of consumer applications, a smartphone can prove 
the ideal platform – it has a rich user interface, masses of 
processing and storage capacity, and already includes both 
short-range and cellular interfaces. Best of all, the user already 
owns one – which reduces the total cost of the new device.

Of course, there are many applications where a smartphone is 
not an appropriate platform. Applications in, for example, the 
developing world or where the user is not present require a 
different approach. These can include adding ‘hub’ devices to 
the system, modifying the wireless technology or developing 
new technology.

In designing the connected bike, we took a standard bicycle 
– equipped with an electronic gear-changing system – and 
wirelessly linked the gears to both manual controls and a 

TRYING TO CONNECT YOU…



smartphone mounted on the handlebars. We also collected 
information from sensors measuring rate of pedalling (cadence) 
and wheel speed. This combination of monitoring and control 
allows the system to make automatic gear changes under the 
control of an algorithm running on the smartphone. When a 
rider’s cadence rate slows, the application automatically sends 
a signal to shift into a lower gear. There is no mental effort 
required of the user – the bike just does it for you.

We used Bluetooth Smart – a low-energy version of Bluetooth 
– to wirelessly connect the system. This allows the gear 
shifters to run for a year on a single coin-cell battery whilst 
the heavy processing and rich user interface are delivered on 
the user’s smartphone.

There are many additional benefi ts which could be added. 
We could incorporate GPS and map data into the application 
to make gear changes in anticipation of upcoming hills, 
for example, or include a heart-rate monitor and other 
measurement tools to help improve training.

Connected systems have the potential to give all kinds of 
traditional products a new lease of life. Enabling these 
product benefi ts requires developers to bring together many 
diverse skills including sensors and control, radio systems, 
user-interface design and smart algorithms to turn the data 
into useful, actionable information. It also requires a leap of 
creativity to recognise how to make these things invisible to 
the user and how to spread the load so that each element of 
the system is optimised for its task.

Tim.Ensor@CambridgeConsultants.com
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YOUR MOST IMPORTANT 
PHONE ACCESSORY
Healthcare as we know it will not last. Across much of the 
world, healthcare spending has been rising more rapidly 
than economic growth since the 1970s. This trend cannot 
continue – and it’s why most healthcare systems are 
currently being reformed. 

So what will the future hold? Technology is a major weapon 
in the battle to keep healthcare spending in check and will 
be used to help individuals take more control of managing 
their own health. 

Technology is already accepted in people’s lives and the 
smartphone is the natural focus point for the individual’s 
ecosystem. At a time when there is a thirst for collecting 
and sharing data – as evidenced by services such as 
RunKeeper and Endomondo – Bluetooth Smart has 
appeared on the scene to enable customised accessories 
doing everything from measuring how high you jump to how 
relaxed you are.

Medical devices will also become connected, particularly 
for chronic conditions – such as diabetes or lung disease 
– where the patient plays a large role in the management 
of their illness. The pace of change is slower than it is in 
consumer devices – but the fi rst generation of regulated 
apps has already hit the market and the number will 
only grow. 

The one certainty is change, with both consumer and 
medical companies considering how they can address the 
preventative healthcare market. At the heart of this is you. 
With more technology to measure and advise you about your 
health, your body could quickly become the most important 
phone accessory you’ll ever have.

Robert.Milner@CambridgeConsultants.com
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The received wisdom is that the main three dimensions of 
product/service quality, speed to market and development 
effi ciency/cost are in tension – such that improving on any one 
dimension results in a worsening of the others.

For example, to get to market quicker, a fi rm may decide to 
allocate more resource – but this increases cost. Similarly, 
achieving a high-quality product/service may take longer to 
ensure all the wrinkles are ironed out. These performance trade-
offs are all made within the context of fi xed innovation capability.

Increasing one performance dimension without reducing 
another requires an increase in a fi rm’s overall innovation 
capability – and this entails some degree of risk. Successfully 
managing these risks is what enables a fi rm to strengthen 
innovation capability and develop competitive advantage.

GETTING TO MARKET FASTER
In the most recent Boston Consulting Group (BCG) innovation 
survey, lengthy development times were the second most cited 
obstacle to improving return on innovation investment. To 
improve time to market, fi rms need to consider how well they 
deploy dedicated yet fl exible teams; how much reuse is made 
of tools, technology and platforms; and how well their projects 
are managed to time.

INNOVATING BETTER QUALITY PRODUCTS AND 
SERVICES
Developing products and services which really meet customer 
needs requires deep market insight to understand what 
features customers really care about. Delivering on those 
needs then requires the right team. The hard-to-meet needs 

will require a team with both deep technical expertise and 
multi-disciplinary breadth.

Quality also applies to a fi rm’s whole innovation portfolio. It’s 
about balancing risk/reward and short-term/long-term trade-
offs to ensure you not only deliver on immediate customer 
needs but also maintain long-term competitive advantage.

IMPROVING INNOVATION COST EFFICIENCY
To improve overall innovation capability, the focus should be 
on effi ciency rather than cost. One of the strongest levers to 
improve effi ciency is management of the innovation roadmap. 
A well-structured roadmap enables you to focus resources and 
to be clear on what you are not going to do.

Having determined which projects to fund, the effi cient 
delivery (or early exit of failing projects) depends on getting 
the right team. For low-risk predictable projects, low-cost 
geographies should be explored. For higher-risk projects, the 
most skilled team is needed to best manage the risks.

PUTTING IT ALL TOGETHER
Of course, there is always risk inherent in innovation – in the 
BCG study the top obstacle to improving return on innovation 
investment was a risk-averse culture. Improving an organisation’s 
ability to tolerate and manage risks boils down to two things – 
clarity of goals and excellence in execution. Understand what 
your customers really care about and build a portfolio to address 
that in both the short and long term. Once you have clarity on 
what you need to deliver, bring the right skills and experience 
from both inside and outside your organisation.

Tim.Ensor@CambridgeConsultants.com

  MAKE IT BETTER, DO IT FASTER

As the world economy struggles to get into fi rst gear, executives are looking more and more to their 
innovation teams to provide much-needed growth – often within a shrinking budget. Delivering on 
these growth aspirations will require many research and development teams to defy the accepted 
‘quality-speed-cost’ constraints of innovation and create a better portfolio of products which are 
faster to market and do this with less effort.



Companies that focus on interventional therapy – whether 
pharmaceutical or surgical – are likely to face the biggest 
challenges as a result of healthcare reform. Health economics 
will become more important in the American healthcare system, 
with the goal of improving the effi ciency of delivered care.

Over time, this may result in a system that more closely 
resembles the healthcare system in the UK, where the National 
Institute for Health and Clinical Excellence decides which 
therapies and treatments will be covered by the NHS.

Changes in the spending habits of senior citizens – the largest 
consumers of therapeutic treatments – will increase competition 
amongst companies that offer novel invasive therapies. These 
companies will fi nd their revenue stream reduced and will 
have to conduct additional studies to demonstrate comparative 
effectiveness. This will reduce the capital available, potentially 
reducing the size of internal research and development teams, 
and increasing the reliance on outsourcing for technical 
specialist skills. This scenario also presents a higher barrier 
to entry for new therapeutic companies and technologies, 
potentially stifl ing innovation in this fi eld.

Trends indicate that the consumer will be asked to bear more 
of the cost of care. As out-of-pocket expenditures rise, the 
patient’s stake when treatment decisions are made increases 
accordingly. So companies will need to access, educate and 
woo the new stakeholder to convince them of the value of 
available invasive therapies.

Although healthcare reform is expected to apply pressure to 
the therapeutic sectors, it is likely to invigorate the diagnostics 

sector. There will be an increased emphasis on maintaining 
wellness of individuals and increasing effectiveness of 
therapies, thereby reducing costs of long-term care and 
increasing effi ciency within the system.

There will be a larger market for improved diagnostic 
products that enable early detection of disease states so that 
preventative measures can be taken. Personalised medicine 
is an area that seems poised for growth. The opportunity to 
create targeted therapies and their companion diagnostics 
– to determine whether a particular person will respond to a 
therapy – will result in the emergence of new partnerships 
between traditional pharmaceutical companies and 
diagnostics companies.

Products that monitor patient compliance will have value 
as they could inform decisions about reimbursement. And 
products that increase effi ciency within the healthcare system 
– for example, higher accuracy tests – will be in high demand.  

A new type of innovation will be needed for companies to 
be successful in the new system in the US. While product 
development budgets will be squeezed by the need for 
companies to invest in clinical trials for comparative 
effectiveness, and increased marketing to compete, the industry 
will grow in niche areas, with the most growth expected in the 
diagnostics sector. Companies in the therapeutic sectors will 
need to look to emerging markets to expand their portfolios and 
position themselves for continued success.

Rainuka.Gupta@CambridgeConsultants.com

KILL OR 
CURE?
The US is set for a major shake-up in its healthcare system – and there’s been 
a lot of debate about the implications for patients, healthcare providers and 
insurers. But little has been said about the effects of reform on the companies 
responsible for developing and distributing the devices and therapies that make 
the US the largest buyer of healthcare in the world.
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