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WELCOME TO ISSUE 59  
OF INTERFACE
Standing still is not an option if your business is to stay ahead 
of the competition. But there’s no point racing ahead down a 
blind alley. So how do you know which path to take? And how 
can you be sure you’ve chosen the right destination?

A combination of business understanding and deep technical 
insight is vital if you’re to have a clear picture of the 
opportunities – and threats – posed by new technology. The 
pace of change is so fast that it’s more important than ever to 
get things right first time.

We’re used to moving fast for our clients – that’s one of 
the reasons they come to us. But it’s not just a question of 
developing a world-class product in only a few short months 
– impressive though that is! It’s about having the expertise 
to know, for example, how to turn a new measurement into a 
new product – and the experience to know whether there’s a 
suitable market for the innovation in the first place.

Keeping an eye on how markets are changing is also crucial. 
The rapid growth of emerging markets, for example, is opening 
up new opportunities for pharma companies. And new fields 
like synthetic biology have revolutionary potential.

I hope you find 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 – Autumn 2015



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 find out more, why not have a look at our website?

Or simply get in touch.

The Editor

 



NEWS
RED DOT DESIGN AWARD 
FOR KiCoPen
We’ve won a prestigious Red Dot Design Award for our KiCoPen smart insulin pen concept. 
We were up against nearly 5,000 entries from 63 countries in the design concept category 
of the awards – one of the biggest and most illustrious design award schemes in the world.

“The KiCoPen concept is a fantastic example of how the combination of innovative 
technology and great design has the potential to change people’s lives,” said KiCoPen team 
leader Vaishali Kamat, head of digital health at Cambridge Consultants.

The KiCoPen concept aims to reduce the burden of diabetes for the 371 million people 
affected worldwide – by making daily management of their disease an easier, more 
accurate task. The device captures the exact insulin dose delivered and wirelessly 
transmits the information to an associated smartphone app. It uses energy harvesting 
instead of a battery – the action of removing the injector cap powers the device.

We’re working with biomedical start-up Saranas to develop 
an early-warning system for bleeding complications during 
interventional catheter-based procedures. The device is 
aimed at medical procedures requiring access to a blood 
vessel – such as transcatheter aortic valve replacements.

The new Saranas Observer System (SOS) consists of a 
standard introducer sheath fitted with electrodes that 
measure the difference in electrical resistance across the 
blood vessel. If the artery is punctured, blood begins to 

accumulate outside the blood vessel – causing a change 

in the electrical resistance. The SOS is able to detect this 

change and alert the physician.

“Our cutting-edge technology development, coupled 

with our human factors and industrial design expertise, 

makes us a ‘one-stop shop’ for innovative start-ups 

such as Saranas,” said John Genova, project director at 

Cambridge Consultants.

EARLY WARNING 
OF INTERNAL 
BLEEDING
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But insulin delivery is only the tip of the iceberg for 
body-worn devices. With developments in biologic 
therapies trending towards larger volumes and higher 
viscosities, many drugs are outgrowing their current 
auto-injector devices.

Opportunities also exist to move therapies from 
the hospital into the home in areas such as pain 
management and immunodeficiency.

Chronic diseases increase motivation for self-
administered, at-home treatment – an area ripe for 
wearable drug delivery technology like patch pumps. 
Wearable devices have the potential to improve 
compliance, as well as making treatment more flexible 
and improving the patient experience. Here are some of 
the issues we’ve considered:

COMPLIANCE
Compliance issues can arise from difficult-to-use devices 
or frequent dosing requirements. Wearable devices take 
some of the burden off the patient compared with auto-
injectors, particularly for drugs that require an extended 
period of injection. They also allow higher dosage forms 
of existing drugs, enabling less frequent injection.

FLEXIBILITY
Wearable devices for pain management could offer 
shorter hospital stays post-surgery and freedom from 
traditional ambulatory patient-controlled analgesia (PCA) 
pumps, which are bulky and complicated to use.

PATIENT EXPERIENCE
Wearable devices can improve a patient’s interactions 
with their therapy. For diseases that affect manual 
dexterity, such as rheumatoid arthritis (RA) and multiple 
sclerosis (MS) – or even just for an ageing population 
– wearable devices can help to minimise the device 
manipulation required by patients.

When it comes to new applications for wearable delivery, 
it is clear that a one-size-fits-all device approach is 
unlikely. As with other self-administered devices such as 

auto-injectors, a wearable delivery device must not only 
address specific drug needs but also therapeutic needs 
related to the target application.

WEAR TIME
For applications such as large-volume biologics, device 
wear time is in the order of minutes rather than the days 
required for insulin pumps. Robust skin attachment 
and low-profile form factors critical for long-term wear 
become lower priority in these cases.

DOSE ACCURACY
Many biologic and bolus-based pain management 
therapies do not require the precision in flow-rate 
control that infusion devices offer for insulin. Delivery 
mechanisms with coarser rate control could address dose 
accuracy needs with less complexity and at a lower cost.

PRIMARY PACK INTEGRATION
Many existing patch pumps require filling prior to use 
or incorporate a custom primary pack. Novel delivery 
technologies could allow incorporation of existing 
primary packs already established for the target drug.

ERGONOMICS
For treatment such as RA or MS, patient dexterity 
limitations could be addressed with an ergonomic form 
factor with easy-to-activate controls.

SAFETY
In pain management, prevention of overdose or drug 
abuse might require device lockouts, tamper resistance 
or time-delayed bolus injection.

The opportunities in wearable devices are vast but, as 
drugs evolve to improve patient care, device designs 
must evolve in parallel. Understanding needs unique 
to self-administered therapies will enable wearable 
drug delivery to emerge as the next platform of devices 
improving patient care.

Ashley.Whitney@CambridgeConsultants.com

The world of drug delivery is changing. Diabetes care is a prime 
example – small, wearable patch pumps are now giving patients the 
option of more discreet and flexible treatment.



SEEING WITH NEW EYES

05

A GLIMPSE INTO THE FUTURE OF MACHINE-VISION TECHNOLOGIES



This may sound simple – but, in fact, it’s a complex challenge. 
It requires a combination of clever technology, algorithm 
development, and mechanical and electronic expertise, as well as 
human factors engineering. 

Robot technology has been around for a long time, and robots 
are excellent at doing the same thing over and over again. Where 
they struggle is doing not quite the same thing over and over 
again, and adapting to a changing environment – or dealing with 
tasks that need to vary from time to time.

Robots in car production lines, for example, can move metal 
parts weighing hundreds of kilograms from one place to another 
with sub-millimetre accuracy. This is simple for the robots – and 
the computers managing them – to achieve, since all the parts 
are identical and the positions never change.

Contrast this with the task of picking up fruit and vegetables in 
a warehouse. To succeed at this, robots must be able to work 
around people, cope with irregular items, and adapt to a changing 
environment. Meeting this challenge will need a mix of mechanical, 
electronic, software and human factors engineering skills, as there 
are currently no suitable commercial solutions available.

Designing a robot that is able to pick a number of different items 
like fruit requires many tasks to be performed – from recognising 
the correct objects and calculating what order to pick them in, 
to planning the grip, and the lifting and placing of the items. 
The fruit picking challenge is a very hard problem for robots and 
computer vision systems to solve.

Our work in this area suggests that the key to success is to 
choose the scope carefully – aim for a system that’s flexible 
enough to significantly increase productivity but not so flexible 
that it can’t do anything quickly. Development of these types of 
system is expensive, so there needs to be a compelling business 
case to justify the investment.

Developing a proof-of-concept demonstrator is not difficult, as it 
is relatively straightforward to build something using off-the-shelf 
robotics – and software tools can be used to write algorithms to 
run the image-processing system. But although this would work, it 
would be slow – since the difficult part is the engineering, not the 
science. Making the whole system run as fast as a human would – 
or faster – safely and robustly requires clever engineering.

We are starting to see business cases where the rewards for 
innovation in automation are so great that they justify the 

investments. So don’t be surprised if robots start popping up 
in unexpected places in the near future. We’re not going to see 
androids walking the streets in my lifetime – but they do have 
the potential to transform a whole new set of industrial and 
commercial processes.

Meanwhile, machine vision is also poised to transform activities 
like car parking – removing the frustration of driving around a 
multi-storey car park in search of an empty space. We’ve created 
a machine vision algorithm that turns a simple low-cost camera 
and a processor into a smart system that can detect which car 
park bays are occupied or empty. It can cope with low lighting 
conditions – and with all types and colours of cars, trucks and 
motorcycles. It can even distinguish between vehicles and 
people. And all without the expense and disruption of installing 
complex infrastructure.

To allow us to write such a robust algorithm, we employed a 
method of simplifying the images to a point where we were only 
looking for specific elements. We focused on the shapes required 
to infer that a car, for example, is present – windscreen, car body 
shape etc – and eliminated all the other information from the 
images. The key to success is getting rid of anything that could 
give false positives – things like people movement, variations in 
lighting conditions or changes in the background of the images.

It is not hard to imagine what a machine-vision-based car park 
system could mean for drivers. You could get an assigned parking 
space as you enter a car park – or choose a space in advance that 
is close to the shop or office you plan to visit. The smart parking 
system could also be linked to a number plate recognition 
algorithm to give a fully automated car park payment system.

We are using a similar approach with low-cost heat-sensor 
cameras to detect how long queues are – and how quickly they 
are moving. This could underpin the next generation of smart 
transport systems, as well as enabling queue management 
systems for the retail industry. The added benefit of using a  
heat-sensor camera is that all the image data is anonymous –  
as it cannot distinguish any features that would allow a specific 
individual to be identified.

This is just a glimpse of what could be possible with  
machine-vision technologies. Perhaps it’s time to take a fresh 
look at your business…

Dipak.Raval@CambridgeConsultants.com

The ability to recognise the things we see around us is something we take for granted – 
it’s a skill most of us never stop to think about. Replicating this ability in machines could 

allow us to ‘delegate’ a lot of vision-based tasks to automated machines.
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PUSHING  
THE ENVELOPE



Push-to-talk (PTT) is a familiar technology in the form of 
walkie-talkies and other PTT services based on terrestrial 
wireless networks. It’s a simple, low-cost way of keeping in 
touch at the push of a button – for everyone from business 
users to outdoor enthusiasts. But traditional PTT systems 
are limited by range and coverage.

So what happens if you need to communicate with your team of disaster 
emergency workers when the local telecoms infrastructure has been knocked 
out by an earthquake – or your military personnel are operating in remote 
combat zones where they can’t pick up conventional wireless signals? That’s 
when you need a truly global PTT system.

But how do you design, develop and deliver such a complex system on such 
a vast scale? That was the challenge we faced as service designers, end-to-
end system architects and system developers for the new Iridium Push-to-Talk 
service – the world’s first truly global PTT communication service.

Iridium Push-to-Talk allows you to broadcast your voice – or data – to a group 
of globally distributed listeners at the push of a button. This ‘one-to-many’ 
communication provides the fast response needed for groups of remote workers 
operating in challenging environments. 

It sounds straightforward – until you realise it involves harnessing Iridium’s 
global constellation of 66 low-earth-orbit satellites, flying 485 miles above the 
surface of the planet at a speed of 17,000mph. Talk about a moveable feast…

We needed to do things differently – which meant designing new protocols and 
developing multiple new system components to meet not only the goals of the 
service but also the needs of users. A new satellite modem and handset were 
created, along with a high-availability, real-time telecoms broadcast switch in 
Iridium’s gateway and a scalable cloud-based web application – the Iridium PTT 
Command Center – to allow customers to configure and manage the service.

With Iridium Push-to-Talk, voice and data traffic is transmitted from the ‘talker’ 
across the satellite network and down to Iridium’s gateway in Phoenix, Arizona 
– where the broadcast switch determines, in real time, the satellites that the 
information should be broadcast to in order for the listening users to hear 
the conversation or receive the data. Remember, each satellite is constantly 
changing position – covering 25,000ft every single second – and there’s no 
margin for error when you’re dealing with mission-critical communications.

To ensure reliable, robust and secure communications, new air-interface 
protocols had to be introduced onto Iridium’s legacy infrastructure. This has 
enabled over-the-air provisioning and configuration of PTT devices around the 
globe via the internet.

The Iridium PTT Command Center, meanwhile, allows customers to manage 
their own talkgroups, talkgroup coverage areas and devices quickly and simply. 
Changes made in the Command Center are instantly applied to Iridium’s 
satellite network – allowing users to focus on their work, not on their handset.

One small push to talk – but one giant technology leap to make it happen.

Steve.Haigh@CambridgeConsultants.com

08



In the oil and gas industry alone, the total annual cost of 
corrosion is estimated at $1.4bn, according to figures from 
NACE International – formerly the National Association of 
Corrosion Engineers. But the industry standards body says 
up to a third of these costs could be saved if optimum 
corrosion management practices were employed.

Hazardous chemicals, extensive and often ageing 
infrastructure, and harsh environmental conditions – subsea 
and offshore, for example – all contribute to the problem. 
The high cost of maintenance downtime is also a factor.

Current corrosion monitoring techniques require direct 
contact with a pipeline or storage tank – which can mean 
removing layers of protective coating, paint or insulation. 
There’s also a need for a way to check for internal 

corrosion, cracking or other damage without workers having 

to enter a tank or vessel.

By considering magnetic saturation, we’ve been able to 

create a simple, robust sensor technology that can measure 

the thickness of steel, without the need to remove any 

covering on the metal. It could potentially be deployed on an 

oil and gas platform, for example, as a handheld device – or 

on a subsea remotely operated vehicle – to enable corrosion 

and other damage to be monitored from a distance.

This breakthrough technology has the potential to transform 

the economics of asset integrity monitoring in a range of 

industrial applications – particularly subsea.

Frances.Metcalfe@CambridgeConsultants.com

A VITAL MEA$URE
Corrosion is a major problem in many industries – limiting the lifetime of assets 

ranging from bridges to pipelines, as well as giving rise to safety concerns.
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People need to know more than just how much they are 
moving. For those engaged in sporting activities, it’s more 
useful to know how well they are moving – how is my tennis 
serve, golf swing or lacrosse shot?

The first challenge is measuring the activity. Movement is 
integral to just about any sport, so inertial measurements 
are very important. Fortunately, there have been advances 
in inertial sensing over the past decade that make it 
possible to capture inertial measurements with much 
smaller devices, with more accuracy, and using less energy.

At Cambridge Consultants, we’re being asked to take 
inertial measurements so often that we have now developed 
our own sensor pack.

The pack is small (26mm by 28mm) and comes with 
accelerometer, magnetometer and gyroscope as standard. 
We have also allowed space on the device for more sensors, 
should the application require it. These could be added 
with some minor redesign and the making of some new 
units, which is relatively inexpensive.

A set of sensor packs can be configured with a smartphone 
app, and time synchronised. This enables, for example, 
an athlete to be fitted out with sensors all over their body 
to record a complex movement for analysis. It also allows 
sports equipment to be instrumented – bats, racquets, 
clubs, balls, pads, helmets, etc.

Our XelfleX technology is another low-cost way of 
monitoring sporting technique. It uses cheap and robust 
fibre optics to measure strain in fabrics. Incorporating the 
XelfleX fibre-optic thread in a tennis shirt or ski suit, for 
example, allows you to measure body movements – and 
hence your tennis serve or skiing technique. 

So how do you turn a new measurement into a new 
product? The key is to identify the factors that are really 
important to a given activity – and optimise the sensing to 
record them. Often, high-quality information can be gained 
from low-cost sensors with the aid of a properly conducted 
analysis, and development of an algorithm to fuse the 
available data into a useful measurement. 

We’ve done this with our XelfleX tennis serve 
demonstration. Our simple sensor measures one metric – 
the angle of the elbow. It can’t measure all the factors that 
make for a good serve but – by comparing the data from 
a sample of good players with a sample of poor players – 
some key differences became obvious. Good players bend 
their elbow more prior to the serve action. This gives more 
time to accelerate the racquet. They also have a predictable 
rhythm in their action: bend-accelerate-strike.

Our very simple demonstration serves up a taste of what is 
possible with minimal data.

Andrew.Lintott@CambridgeConsultants.com

KEEPING ONE STEP AHEAD
Fitness trackers are everywhere. They are affordable, and fitness tracking features are often 

included as standard in smart watches and other wearable devices. It’s a very successful idea 
but one that is also fast becoming commoditised. The question is – what next?
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A STITCH IN TIME…
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Throughput is well understood as a measurement of speed. 
Figures for home broadband speeds, for example, quote 
megabits per second. But the challenges of minimising latency 
– the delay between data entering a system and it emerging at 
the other end – are not often discussed, despite the growing 
number of applications where ultra-low latency is king.

Consider a classic drinks bottling plant. It uses a ‘pipelined’ 
approach where, at any one time, hundreds of bottles will be 
in various stages of filling, capping, labelling and packing. 
The long journey each bottle takes (the latency) is acceptable 
because the job performed by a line is mechanistic and 
unchanging. If you want greater throughput, you just install 
more parallel lines. Eliminating latency is much harder – each 
stage would have to run hundreds of times faster.

This pipelined approach is unsuitable for applications such as 
high-frequency trading (HFT) or 4G cellular communications, 
which make two almost irreconcilable demands. They need to 
respond immediately to real-world events – changes in market 
conditions or the radio environment – but, at the same time, 
they need sophisticated, flexible software processing.

In HFT, a few extra microseconds of latency means losing to 
the competition. In telecommunications, being microseconds 
late on air – even occasionally – means a product is unusable 
on the network. We need software with the speed and 
precision of hardware.

Classic software design methodologies and architectures 
don’t help much. Layered, modular systems can be easy to 
develop but increase latency. Microsoft knew this when trying 
to eliminate audio latency in Windows Vista. It had to bypass 
the normal route from audio applications through Windows 

audio kernels – instead, giving applications direct access to 
sound cards. This ‘short cut’ reduced latency considerably but 
caused a number of system stability issues.

Characterisation and testing of low-latency systems is 
particularly difficult. Unit tests lose their potency when it is 
the interaction of components which affects latency, leaving 
pathological worst cases hidden in a vast multidimensional 
test space. We have analysed a LTE base station design which 
could handle up to 64 users simultaneously but missed timing 
deadlines when exactly five users were equally sharing the 
bandwidth – one case out of about 100,000 possibilities. This 
sort of behaviour is a verification nightmare.

At the core of our approach is a custom framework which 
combines the (normally unrelated) approaches of continuous 
integration, statistical performance analysis, regression test 
and machine learning.

Our test framework runs thousands of scenarios in real time, 
with virtual machines and custom hardware emulating other 
system components with high fidelity. A supervisory software 
‘bot’ crawls over the test parameter space 24 hours a day, 
probing for failures and learning from previous test runs. Even 
when tests pass, danger signs such as unexpected sensitivity 
to parameters are noted and further tests scheduled.

We have used this system to deliver complex embedded 
systems with zero defects – something our customers have 
never seen before. But we can’t stand still. The push to ever 
lower latencies is relentless, and will only be enabled by an 
ever more sophisticated development and test approach.

Monty.Barlow@CambridgeConsultants.com

Latency is often the poor relation when it comes to the measurement of 
data speed. Yet getting it wrong can mean losing out to the competition 
– or even make your product unusable.



The digitisation of industries like music, photography and printing has 
unleashed an unprecedented level of accessibility and benefits for all 
of us. As I was editing, re-editing and printing a Word document earlier 
this year, it got me thinking about what the digital world could offer in 
the diagnostics industry.

What would the future of diagnostics look like if we moved away from the conventional 
approach to diagnostics instrumentation?

Could we combine the latest developments in paper-based analytical devices with 
ingenious use of inkjet printing techniques in fields such as fluidics, electronics and 
biological materials to produce a new approach to diagnostics for the digital age?

The thinking has led to the XylemDx concept – technology that enables the creation 
of a wide range of diagnostic test cartridges from a single sheet of paper, using 
digital fabrication. The diagnostic test is created as a digital ‘document’ – with the 
functionality (fluidic, electronic, etc.) stored as digital ‘modules’ that can be easily 
configured at will to suit the chemistry of the test in question. The final document is 
then fabricated using inkjet techniques.

The technology is still at a very early stage. But we believe the benefits of low-cost, 
digital fabrication could open the door to diagnostic tests moving out of the lab and 
closer to the patient. Diagnostics with the personal touch.

Nick.Rollings@CambridgeConsultants.com

DIAGNOSTICS ON DEMAND
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Designing the ‘feature that sells’ is actually a double 
challenge. Firstly, you have to identify the feature and make 
it work. Secondly, you then have to convey how that feature 
works so that the product is purchased and the benefit is 
experienced by the consumer.

Let’s look at some of these features. They can be mechanical 
– for example, we take it for granted now but, before the 
cordless kettle came along, everyone thought kettles had to 
have a lead. The introduction of high-temperature plastic 
and a connector on the base allowed the cordless kettle to 
be introduced. As there was an immediate consumer benefit, 
sales took off and the market changed.

Sometimes the technology is integral to the product – low-
power-consumption e-ink screens allowed the e-book to 
gain widespread acceptance, with a very visible benefit to 
the consumer. But even when there is an ideal fit between 
the technology and the application, instant success is not 
guaranteed. It took three generations of product – and 
three years in the marketplace – to get the e-book size and 
technology right for widespread consumer acceptance.

For electronic products, the incorporation of accelerometers 
and magnetometers has opened up many new product 
opportunities. Their inclusion in the iPhone enabled new 
ways of interaction – allowing switching between landscape 

and portrait views, for example. In the Wii it allows new 
gameplay – and what is interesting is that this different 
user interaction allowed a lower powered games console to 
compete with higher specification machines. It illustrates 
how a feature that offers initially lower performance than 
existing technology can be used to create new value for 
specific target audiences in a new application. Think phone 
camera versus digital camera.

‘Features that sell’ can be found everywhere, from the ink 
inside a ballpoint pen – that was a technology transferred 
from the newspaper industry – through to the cyclone on 
a vacuum cleaner. The cyclonic vacuum cleaner is a really 
good example of where the ‘feature that sells’ is made 
clearly visible on the product so that its functionality can 
be seen – to differentiate it from competitor products. In 
fact, even the ballpoint pen has a clear reservoir so that the 
ink can be seen. Compare this with a direct drive washing 
machine which reduces vibration in operation. It is hard to 
make a washing machine with a visible motor – so it is hard 
to convey the benefit to the consumer. 

Designing ‘features that sell’ is one of the most satisfying 
aspects of product development. It’s what gets us out of 
bed in the morning.

Simon.Smith@CambridgeConsultants.com

Next time you’re wandering round the electrical section of your favourite 
store, try to spot the ‘feature that sells’ in the products on the shelf. If you 
design products for a living, this is a particularly interesting game.  

SPOT THE DIFFERENCE
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A WINNING COMBINATION
Why the right mix of business understanding and deep technical 
insight is crucial

In many industries, the delivery of commercial success is dependent on accurately 
understanding the impact of technology evolution. Choosing a strategy based on 
technology that is too conservative can lead to your business being overtaken by 
new approaches. On the other hand, being too innovative can lead to a technically 
impressive solution that does not have a suitable market.

Even the great engineer Isambard Kingdom Brunel faced 
challenges in matching technology to market need – with 
the SS Great Eastern seen as his white elephant. He 
built the vast sailing steam ship to target routes to Asia 
and Australasia but the expected volume of traffic never 
materialised. The ship was moved to the competitive 
transatlantic route but, due to her size, could not compete 
with the faster incumbent vessels.

In 1865, Great Eastern was refitted to lay one of the first 
transatlantic telegraphy cables before finally being broken 
up for scrap in 1888. Laying this cable was a huge technical 
and commercial challenge – much like most modern-day 
telecommunications network investments.

The telecoms industry is a capital-intensive business, with 
large networks and upgrades taking years – and costing 
billions – to build. This means executives in the sector 
face major investment decisions that are dependent on the 
development rate of technology and the evolution of the 
market to benefit from those new services and networks.

The telecoms market is unique in that it is both a utility (and 
rapidly seen as a basic human need) and highly competitive 
and dynamic. In the past 10 years, Nortel has gone out of 
business and several other product companies have merged to 
remain competitive. But Huawei has grown its market share 
from less than 5% to almost 25%.

One of the key enablers for this change is the rigid 
development and deployment of generations of mobile phone 
technology, moving from 2G, through 3G to 4G. Whilst 2G 
was dominated from Europe and the underlying intellectual 
property for 3G came from North America, the balance of 
power started shifting east for 4G infrastructure.

The mobile industry sits on the cusp of its next big ‘G’, with 
academic and industrial researchers developing the raw 
technology to deliver superfast broadband speeds to mobile 
users. To do this, 5G will be less of an evolution than 4G 
and be driven by more revolutionary changes in network 
architecture. Even though 5G won’t be available for at least 
five years, we are already seeing it making an impact on 
business decisions made within the industry.

In the UK, BT’s merger with EE will combine the dense fixed 
network required to deliver the 5G vision with a specialist 
mobile operator and existing national network. The announced 
acquisition of Alcatel Lucent by Nokia is partly to support 
research and development spending on new technologies that 
is closer to the $6.6bn reported by Huawei.

Corporate successes and failures are even more striking when 
we consider handsets. Ten years ago, smartphone sales were 
dominated by Nokia and Palm. Apple only launched its first 
iOS device in 2007 and Google’s Android is less than seven 
years old! Failure to adapt meant Nokia sold its handset 
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business to Microsoft, Motorola to Google, and BlackBerry is 
continuing to fight for its independence – even though its US 
market share fell from nearly 50% to 2% in three years.

At Cambridge Consultants, we work with clients who have to 
make hard investment decisions, in highly volatile markets, that 
are often dependent on technological evolution or revolution. 
One recent example of this is a major telecoms company which 
was trying to validate assumptions about what impact 5G mobile 
would have on its business. Working jointly for strategy and 
technology directors, we were able to field a multidisciplinary 
team that could look at the academic and commercial research, 
market drivers and deployment costs to develop an informed view 
of the likely timescales and costs for the volume deployment of 
the next generation of mobile networks.

Through the use of technical specialists who develop wireless 
products, we were able to calculate the processing power 
required to deliver the advanced radio techniques needed to 
meet the performance targets for 5G. Comparing this with 
current chipset performance and considering Moore’s Law – the 
observation that the number of transistors on a given size of chip, 
and hence performance, doubles every two years – allowed us to 
calculate a date when such performance would be available at a 
suitable price and performance for handset applications.

5G also requires new radio techniques to be available at 
appropriate price points for a consumer service. Although most of 

the technology has been proven in other applications, there is a 
long way to go before it is expected to be available at a price that 
will enable it to be deployed in handsets. We studied the current 
state of the technology and developed a timeline of its commercial 
availability – suggesting that, despite hype in the press, widescale 
deployment of 5G in Europe will not be before 2022.

As well as raw technology inputs, any business is only viable if 
it can deliver its product or service economically. In telecoms, 
this means operators must spend large amounts of money on 
spectrum and infrastructure – each UK operator has around 
20,000 base stations, for example. Modelling the current mobile 
networks and the likely upgrade path to be taken by operators, 
we were able to estimate the costs of upgrading to 5G or, perhaps 
more importantly, the performance that can be delivered for a 
given cost, since telecom revenues are flat or slightly declining.

This depth and breadth of insight allows our clients to target 
their investment in major developments appropriately. If they 
invest too early, as Brunel did when he built the SS Great 
Eastern, they will typically face increased costs due to the 
immaturity of the underlying technology and face opportunity 
costs from not investing in a more timely solution. If they 
invest too late, they risk being overtaken by competitors 
and joining BlackBerry and others fighting to redefine their 
business and deliver a viable future for shareholders.

Paul.Beastall@CambridgeConsultants.com
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The answer lies in our fundamental reason for being 

– clients come to us for technology breakthroughs 

that will make a real difference to their business. 

So that’s what we’re geared up to do, with project 

teams blending just the right mix of technical and 

commercial expertise to create market-leading 

innovation. We also pride ourselves on having one 

of the widest and deepest collections of technical 

disciplines within a single organisation.

Our business also relies on the heavy triage of 

new ideas so that we can concentrate on the most 

challenging projects that we’re best suited to. We 

make sure we’re only investing valuable time – ours 

and the client’s – in the very best ideas that will 
have the greatest market impact. Our teams are 

expert at identifying and nurturing such ideas – and 
maximising their potential.

Of course, to achieve this, we set the bar high 

when it comes to the calibre of our project teams. 

They are made up of people who love tackling 

the variety of challenging problems posed by our 

clients every day – and working across a wide range 

of technologies and markets, which gives them a 

broad spectrum of invaluable inspiration.

Unlike a traditional product company, our business 

is limited by the number of people we have, as well 

as by the number of hours in the day. By employing 
the best people, we get the most out of the time they 

spend on projects. And our clients get the benefit in 

the shape of breakthrough technology that provides 
vital – but often elusive – competitive edge.

Being geared up for quick decision making and 
rapid product development is only possible because 
everyone is empowered to make decisions – and 
trusted to do what’s right for our clients. A typical 
hierarchical management structure would be a 
bottleneck for the many projects we have on the go 
at any one time, and would not support the dynamic 
nature of the work we do or allow us to be so agile 
– something that’s vital when time to market is 
crucial for our clients. As a result, the majority of our 
workforce is the engineers, scientists, physicists and 
mathematicians who work on client projects.

On the inside, we operate with a ‘free market’ 
approach when it comes to resources. People tend 
to get involved in projects that interest them – 
which ensures clients deal with motivated teams of 
people genuinely enthusiastic about tackling their 
complex challenges. It also creates a self-regulating 
environment, as project managers have the freedom 
to choose team members based on their past 
performance, interests and expertise, and what 
they’re like to work with.

It is this unique combination of people, culture, 
organisational structure and the projects we  
work on that creates such a successful melting pot 
of innovation.

Jez.Stark@CambridgeConsultants.com

Each year we tackle more than 300 engineering, scientific and design projects 
– creating cutting-edge technology advances and intellectual property for clients 

along the way. Yet we are only 500 people. So what is it that enables us to 
punch above our weight in the world of innovative product development?
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PICK ‘N’ MIX
From mayonnaise to paint, emulsions are 
part of our daily lives. As well as the more 
obvious places like skincare products and 
ointments, they even feature in your freshly 
brewed cup of coffee.

Their ubiquity and ability to deliver a host of physical, 
biological and sensorial benefits make emulsions essential. 
But they are not without their problems, as emulsions are 
combinations of two or more liquids that do not normally mix 
– small droplets of one liquid are suspended in another.

The structure and stability of an emulsified product 
determines its ability to deliver the desired functionality – 
and its shelf life. Formulators are often restricted to a limited 
set of chemistries to achieve this stability, which may need 
to last for months or years. When it comes to personal care 
products, many commonly used emulsifiers are cited as 
causing skin irritation.

Water present in many emulsified products is also 
problematic. Dissolved oxygen in water can cause oxidation 
of many actives – such as steroids and vitamins – and 
facilitates the growth of microbes. To combat these issues, 
remedial chemistries are used – including preservatives 
and other additives. These are not seen as positives by the 
consumer – and they add cost for the manufacturer.

So, what if emulsions could be made just when they are 
required, with stabilities of hours not months? What if the 
water and oil phases could be kept separate, protecting 
sensitive actives and reducing the potential for microbes 
to grow? The answer is a paradigm shift in products, 
formulation and manufacturing.

Creating emulsions on demand is not a simple thing. But at 
Cambridge Consultants we are meeting the challenge, and 
developing technologies to create the functional packaging 
and devices for the emulsions of the future.

Michelle.Gothard@CambridgeConsultants.com
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It’s at times like this that our long track record of rapid 

product development, and design for manufacture 

expertise, come in handy.

The client – a start-up – came to us with the outline of an 

idea, an industrial design direction and a size target. All we 

had to do was make it real… and fast!

First step was to assemble a hand-picked team of experts 

to establish mechanical architecture and electronics layout 

concepts. We then scored each architecture against the 

overall product requirements – including manufacturability, 

assembly, product quality, mechanical properties, time to 

market and, of course, bill of materials.

Having a fixed exterior surface and size really challenged us to 

optimise the design, both mechanically and electronically. The 

minimum thickness of the injection moulding ‘wall’ for the 

external surfaces gave us only a very small window of space 

for the electronics. Our mechanical and electronic engineering 

experts joined forces to design an arrangement that would fit.

The space was so impossibly small that we had to get very 

creative to make it work…

Our mechanical design engineers modelled a three-

dimensional, folded, multi-flexed printed circuit board 

(PCB) using mechanical computer-aided design (CAD). 

They then worked with the electronics team to populate the 

board with the required components in such a way that, 

when the board was folded, the components did not clash – 

reducing the overall folded board height and providing the 
largest space possible for the battery.

This electro-mechanical strategy played a key part 
in making the product a reality. But this alone was 
not enough. We also needed to get creative with the 
mechanical layout and our manufacturing process strategy.

Working closely with our suppliers in Asia, we developed 
a custom five-step overmoulding technology. This was the 
only way to achieve the specified size requirements whilst 
fulfilling our client’s desire for a premium product. We also 
increased the complexity of the manufacturing process to 
achieve the necessary simplicity and elegance of the finished 
product. This involved disguising moulding seams and 
concealing injection points, as well as the use of overmoulding 
techniques to remove mechanical attachment features.

The result is a beautiful wearable device with a hidden wealth 
of creative design engineering tucked inside out of sight.

Our experts in manufacturing, tooling and injection 
moulding are crucial to the success of fast-track 
programmes like this. Having these specialist design for 
manufacture and transfer to production skills in-house 
means we can continually assess and fine tune an evolving 
product development – and accelerate a product launch.

And yes, the product was on the shelves in time for 
Christmas shopping.

Carl.Clement@CambridgeConsultants.com

IN  
DOUBLE 
QUICK  
TIME

Design and develop a wearable consumer electronics device – a standard challenge 
for our consumer product development team. But there was a snag – the device had 

to be in the shops before Christmas, which was just nine months away.



Emerging markets are predicted to account 
for a third of global pharmaceutical 
spend by the end of next year. Their rapid 
growth will open up new opportunities 
for pharma companies – with innovation 
and technology key to differentiating their 
offerings.

This was the consensus at the Cambridge 
Consultants emerging markets workshop held in 
Mumbai, India, which included delegates from 
leading pharma organisations like Novartis, Abbott, 
Sun Pharma, Dr. Reddy’s, Cipla and Glenmark.

From a therapy perspective, the focus is likely to be 
on the under-penetrated acute care sector – as well 
as chronic ‘Western’ diseases like diabetes, which 
are growing rapidly in emerging markets. A key 
priority will be improving diagnosis rates with simple 
and convenient testing procedures. Addressing 
the challenges of accessibility and affordability of 
medicines – along with patient adherence – is also 
crucial.

An evolving ecosystem is likely to see the focus 
for pharma companies shifting from the physician 
to include other stakeholders like patients, 
pharmacists, hospitals, insurance companies and 
governments. The sequence of innovation over the 
next 10 years is predicted to be drug formulation, 
followed by drug delivery devices, followed by 
patient services. 

Use of technology is expected to play a critical 
role in success in emerging markets. Mobile 
platforms, for example – which have a high degree 
of penetration in developing countries  – will provide 
the backbone for pharma companies to have contact 
with patients on a regular basis. This will help 
spread awareness, adherence – and 
brand loyalty.

The workshop report – Emerging 
markets: an opportunity for 
pharma to drive sustainable 
growth – is available at: www.
cambridgeconsultants.com/2015-
india-workshop-report

Ambuj.Jain@CambridgeConsultants.com

EMERGING SUCCESS
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I AM CONNECTED 
THEREFORE I AM

21

THE EVOLUTION OF DIGITAL SERVICES TO MEET THE  
CHALLENGES OF THE ‘INTERNET OF EVERYTHING’



What happens as electronic devices reach further into our lives 
and the ‘Internet of Things’ becomes simply ‘Everything’? 

The optimist in me looks forward to a point very soon when these 
‘things’ start to connect, share and work together to improve our 
lives. The pessimist in me worries that data exploitation, poor 
security and walled gardens will forever frustrate and deny us truly 
great experiences.

I am hopeful that the great lesson of the internet age may help 
here – ‘command-and-control’ systems are regularly supplanted by 
well-designed services delivered over curated ‘peer-to-peer’ (P2P) 
networks.

Uber and Airbnb, along with eBay and others before them, show 
how fast P2P networks revolutionise command-and-control-based 
industries. Buyers and sellers connect with each other to bypass the 
middleman in environments that are, by and large, self-regulating. 
A great story that shows the apparent democratising power of the 
internet. But is it ready to support the ‘Internet of Everything’?

The internet formed around the sharing of documents between 
academics practised in the art of peer review. The commercial 
giants that dominate the internet today, however, did not start 
with this same perspective.

Apple is perhaps the ultimate symbol of command and control. 
Driven by a high design ethic, Apple delivered an end-to-end user 
experience that quickly gained a fan base willing to embrace ‘the 
one’ way of doing things. And yet, even here, we tend to forget 
that it was the early jail breakers of the iPhone that forced the 
company to open up its App Store to others, ultimately leading 
the company to the point where 800m iTunes accounts have 
now downloaded over 100bn apps from a curated developer 
community almost 300,000 strong.

While the combination of relevance and zeitgeist has led to the 
massive growth in these networks, it is perhaps no surprise that 
electronic payments played a vital role. Google, a well-disguised 
business-to-business (B2B) organisation, was originally able to ignore 
customer payments – but this was not true for the P2P companies. 
This is most clearly demonstrated by PayPal, which was the key to 
individuals receiving money online that unlocked eBay’s success, 
ultimately outgrowing it to become a standalone network.

Where were the banks for eBay, Amazon and Apple? The ultimate in 
financially regulated command and control were intermediated by 
start-ups and home-grown transaction engines dedicated to delivering 
a service fit for the agile real-time demands of P2P networks. That 
P2P payments are between people and not businesses seems to be a 
truism that was invisible to the traditional financial services industry. 

Search engine optimisation, web analytics and agile 
development demonstrate how much small improvements in 
the offering matter to the bottom line. Agility is great – it really 
helps address needs uncovered by the user community. Agility 
also helps address the multitude of sins that really should have 
been thought through in advance. Service design is perhaps 
emerging in recognition of this fact.

Uber and Airbnb are both held up as examples of great service 
design, where companies pay attention to the finest details of the 

needs, expectations and delights of their users. Now, the financial 
services industry is also waking up to the imperative to service 
its customers better – with Capital One recently buying service 
design house Adaptive Path. 

A leading question arises for these industries, though. Service 
design leads naturally to command-and-control thinking, where 
a central organisation tries to influence the behaviours of ‘its’ 
customers. Will those service designers be thinking of benevolent 
B2C control or will they understand the value of fostering truly 
freeform P2P relationships in successful digital services?

Networks without trust fall apart. The larger the network, the 
more fragile the trust – and the more dramatic the break-up. 
Merchants, buyers, taxi drivers, flat owners and those who just 
share, all need trust – trust that the car will arrive, trust that the 
appliance will actually work or simply trust that the restaurant is a 
nice place to eat.

Review engines have helped. Cheap to operate, they provide a service 
with an apparent measure of self-regulation and democracy. They are 
also relatively simple to undermine and abuse. Astroturfing – faking 
the grass roots of peer review – is strangling the P2P networks and is 
likely to get worse. And, more distressing for many, anonymous trolls 
can descend and make life online a misery.

In many ways, the internet is like an unruly crowd – everyone 
shouting out and jostling for attention, speaking freely. But in 
a crowd you know the individuals are real. Even in a stadium of 
80,000 you can see, and possibly touch, the person and know it 
is their voice that you hear. They are there and they have a vested 
interest in the message – a fact which can (normally) be relied 
upon to temper the usual enthusiasms of crowds. 

Free speech has long been the vital and fundamental foundation 
of democracy. Stand at Speakers’ Corner in Hyde Park in London 
and you will hear many views – the urbane and the arcane, the 
passionate and the extreme. However, take this online, make this 
anonymous, and a natural balance is removed – an online voice 
that is, to all intents and purposes, anonymous to those around it.

This is perhaps the biggest digital challenge facing us. How do 
we carry our identity online? How do we lend our presence to the 
crowd in a manner that shows our true feelings whilst not exposing 
ourselves to exploitation, data abuse and derision? Solve this and 
we might just recover the P2P democracy of the online world.

The devices we wear, the gadgets we use and the services we 
consume define our online presence, whether we like it or not. 
Like separate galaxies, the internet and ‘everything’ are colliding 
to become an inescapable mass at the centre of our universe.

While the internet was virtual there was no balance to the freedom 
to say what we liked. As the internet becomes everything, perhaps 
we’ll get some balance back. Our voice will have a presence – one 
that we will need to respect in others, one we will need to be 
comfortable with in ourselves, and one that we will need to find 
ways to both share and protect.

I am connected, therefore I am.

Tim.Murdoch@CambridgeConsultants.com
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AN APPLE A DAY…



The idea of designing biology to suit our specific needs is not new. Mankind has 
practised this for millennia, using selective breeding of plants and animals, and 

dreamt about the possibilities – and problems.

The discovery of the structure of DNA in 1953 was a pivotal 
moment in this endeavour. Suddenly we had insight into the 
underlying mechanisms controlling life – and these could be 
systematically explored.

Fast forward 60 years and we have created sophisticated 
gene-editing tools such as CRISPR/Cas9 enzymes – which 
allow precise, easy modification of genes in a test tube – along 
with instrumentation and software to predict and measure the 
results. The power of these tools, for good and ill, has been 
demonstrated in recent controversial experiments directly 
modifying the human genome to overcome mutations leading 
to the blood disorder thalassemia.

Through such tools a wide range of revolutionary applications 
is appearing, including biofuels to replace fossil fuels, 
nitrogen-fixing cereal plants to replace fertilisers, and 
information-rich medical diagnostics and personalised 
therapeutics – the precise drug to suit your body. This is truly 
exciting but it is still too expensive to develop such ideas into 
commercial products.

In the words of Che Guevara: “The revolution is not an apple 
that falls when it is ripe. You have to make it fall.” So how do 
we make the apple fall, without injury?

A key part of the progress so far is applying engineering and 
design to the scientific research tools. This is demonstrated 
in the human genome project. Started in 1988 with the 
aim of sequencing the entire human genome, the final 
result was published in 2003 – all 3.2 billion base pairs. 
This measurement was only possible through application of 
engineering: creating repeatable processes, using software 
to predict and optimise process performance, performing 

massively parallel miniaturised experiments at high speed 

and recombining the data efficiently. So successful are these 

approaches that the cost of sequencing a genome fell from 

$100m in 2001 to $10k in 2012 and is now offered as a two-

week turnaround service for about $3k.

However, it is applying engineering to the biology itself that 

truly allows the design of biology to meet our specific needs. 

The discovery in the 1970s of restriction enzymes – DNA-

cutting enzymes found in bacteria – first allowed the ‘cut 

and paste’ of DNA sequences. This enabled us to rewrite 

the program and ask biology to do what we wanted. At first 

these modifications were mostly serendipitous but they 

led – via huge research and development programmes – to 

groundbreaking products such as synthetic insulin.  Our 

capabilities are much improved now, as CRISPR/Cas9 

demonstrates, but much more is needed.

So, how do we make designed biology – synthetic biology 

– an everyday reality? A major part will be the increasingly 

dominant role of engineering, mathematics and computer 

science alongside biology and chemistry to transform the 

artisan into the mass market. We must extend engineering 

approaches into a new realm of complexity within biology 

– methods such as component, process and measurement 

standardisation, robust design and prediction tools, distributed 

big-data computing, and systematic risk and quality control.

Delivering the revolutionary potential of synthetic biology is a 

challenge and requires many disciplines to shake the apple tree 

together. Cambridge Consultants is helping with a strong push.

Richard.Hammond@CambridgeConsultants.com
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