
“ The best way forward is not 
always straightforward” 
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WELCOME TO ISSUE 60  
OF INTERFACE
Technology has a crucial role to play in business 
transformation – probably more so today than ever before. 
Whatever market you’re operating in, you can’t afford to ignore 
the waves of new technology breakthroughs that are changing 
the business landscape beyond all recognition.

But how do you ensure you’re riding the crests of those 
waves rather than drowning in a brave new world where 
you’re out of your depth? Where do you start when it comes 
to the new generation of digital services, for example, that is 
poised to disrupt how you develop your products and engage 
with your customers?

Even more important is the question of how to become the 
disruptor rather than the disrupted. Successful companies 
don’t rely on breakthrough innovation happening by accident. 
They realise they can make it happen by design – and create 
an environment that encourages staff to push forward with 
radical ideas.

Successfully tackling the challenges of disruptive innovation 
can offer valuable competitive edge. We’ve seen this in our 
work with online grocery retailer Ocado, which is accelerating 
its growth through pushing the boundaries of warehouse 
automation – with a breakthrough in radio design.

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 – Spring 2016



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
RISING STARS
We’ve been named the best mid-sized company to work for in the Cambridge technology 
cluster. Survey responses from our staff have placed us in 38th position in the 2016 list 
of The Sunday Times 100 Best Mid-Sized Companies to Work For.

We have also achieved 3-star accreditation for “extraordinary” workplace engagement – 
up from 2-star in the previous two years.

“I am delighted that our staff find us a great place to work,” said CEO Alan Richardson. 
“As we continue our ambitious expansion plans – which have already seen the company 
double in size in just four years – we are determined to preserve our unique working 
culture. It’s a vital element of what makes us the employer of choice for truly talented 
people – and it’s great to see it reflected in these results.”

PICK OF THE 
BUNCH
Our latest robotics breakthrough is set to boost productivity 
across the food chain – from the field to the warehouse. It 
paves the way for robots to take on complex picking and 
sorting tasks involving irregular organic items – sorting fruit 
and vegetables, for example, or locating and removing specific 
weeds among crops in a field.

“Traditional robots struggle when it comes to adapting to 
deal with uncertainty,” said Chris Roberts, head of industrial 
robotics at Cambridge Consultants. “Our innovative blend of 
existing technologies and novel signal processing techniques 
has resulted in a radical new system design that is poised to 
disrupt the industry.

“Our world-class industrial sensing and control team has 
combined high-powered image-processing algorithms with low-
cost sensors and commodity hardware to allow ‘soft’ control of 
robots when the task is not rigidly defined.”



AN ENGAGING IDEA
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Online and mobile purchases have reshaped the retail sector in 
recent years. But now there’s a new kid on the block – a new 
generation of devices that is transforming the way consumers 
interact with retailers and brands. It’s offering companies a 
new route to engage with their customers in their own homes 
– a more ‘frictionless’ way of interacting through the use of 
innovative technologies.

The Echo, from Amazon, is one example of the new generation of devices 
that started to appear during 2015. It not only functions as a standard 
Bluetooth speaker but also allows you to interact with services using voice 
recognition. It can learn your areas of interest and you can ask it anything 
from the local weather forecast to what your nearest cinema is showing.

This device is enabling a completely new and intuitive way for users to 
interact and access services and information. I am sure that, by asking it 
enough questions, it would be able to learn the things I am interested in 
and provide me with the latest news and information that is relevant to my 
interests – as well as reminding me of any timely offers from Amazon!

The Dash Button, also from Amazon, is another example – a simple 
button that you stick on an appliance. It is Wi-Fi enabled, allowing you to 
configure it to order any product from a simple press of a button. It means 
you can regularly order specific items – ranging from washing powder to 
coffee capsules – without the need to fire up an app from your tablet or 
phone. This removes a step in the purchasing process and hence reduces 
‘friction’. Over time, it also allows the retailer to build up a detailed 
profile of specific consumers – and use this to build a more meaningful 
relationship by offering advice or taking away hassle factors. It could 
become a common way for customers to order refills, as more appliances 
and consumer devices get connected.

These examples of connected devices will form the basis of a new generation 
of products with far more intuitive user interfaces. They will allow us to 
access services without relying on our phones, tablets or PCs – no more 
delays, for example, while we fire up the relevant app to perform a particular 
function. And they will drastically reduce the amount of ‘friction’ that a 
shopper has to navigate to order things or access information.

Customer reviews of these products indicate that people are genuinely 
impressed by how easy they are to use. We can expect to see more devices like 
these coming on to the market this year, enabling us all to access information 
and services in a more natural way – and opening up new avenues for retailers 
and consumer brands to explore. Food for thought, perhaps, if you are taking a 
fresh look at how customers interact with your brand.

Dipak.Raval@CambridgeConsultants.com
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LATERAL THINKING
Most oil and gas wells produce some water as well as hydrocarbons, either 
because it occurs naturally or because it is deliberately injected into the 
reservoir to help production. Either way, monitoring and controlling how 
much water is produced from a well is highly valuable. 

Produced water has to be treated and carefully disposed of, adding to operating costs 
– and, as it is denser than oil or gas, too much water can stop production. Although 
a well might still function and be profitable even if as much as 95% of the fluid is 
water, if design limits are exceeded a well can be rendered uneconomic or even stop 
producing altogether.  

Conventional techniques for monitoring fluid flows in and out of a well include 
measuring the vertical temperature profile using a sensor which records temperature 
as it is inserted in a well. Increasingly, this measurement is performed using a fibre-
optic distributed temperature sensor permanently installed down the well.

These approaches rely on the fact that fluid flows within the well change the 
temperature profile of the well. They use a combination of measurement and 
mathematical modelling to predict the fluid flow profile that could cause the observed 
deviation of the measured temperature profile from that expected from the natural 
geothermal gradient of the earth. 

As the oil and gas industry develops techniques to improve the proportion of oil 
recovered from oilfields, many wells are being drilled with horizontal sections. In 
these wells, because there is little or no geothermal gradient, the existing techniques 
for monitoring production profiles in the well can be ineffective. 

In addition, ‘water cut’ – the percentage of water produced – is measured in many wells 
using water cut meters installed at the wellhead. Although these sensors can be very 
precise, they only provide a cumulative figure for the entire well and no information on 
where in the well water is flowing in. This makes it difficult for the operator to plan an 
intervention to shut off the water, restore oil production and hence increase profitability.

We’ve developed a novel technique, based on radio-frequency measurements, 
for detecting and locating the onset of water production. This no longer relies on 
measurements of temperature for detection of water but instead uses the differences 
in physical properties of oil and water to directly determine the composition of 
the fluid flowing past a non-intrusive sensor. This technique lends itself to being 
packaged and incorporated within existing in-well instrumentation – such as a 
pressure or temperature gauge – using the same power and communications 
infrastructure, making it attractive from a cost and logistical point of view.

Our technique has been demonstrated successfully in the laboratory and offers 
operators the prospect of detecting and locating the zones, or ‘laterals’, which are 
producing water – potentially making significant savings and providing operators with 
the information needed to take action to shut off unwanted water production. The 
technique is also expected to have applications in other industries where continuous 
monitoring of water content is a requirement.

This is just one example of how understanding the needs and trends within a market – 
and thinking laterally about how to meet them – can help deliver an innovative solution.

Andrew.Strong@CambridgeConsultants.com
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 GROWING PAINS
Farming is an industry that affects all of us, as it 
faces the challenge of having to feed 10 billion 
people on this planet by 2050. 

But its impact is not always positive. Great strides have been 
made in improving yields through the application of fertilisers, 
herbicides and pesticides – but at an increasingly high and 
unacceptable environmental cost. So farmers are in a tight 
spot: how can they meet the needs of a rapidly growing global 
population without compromising the environment?

The answer may lie in the clever application of technology. 
At Cambridge Consultants, we’ve applied our skills in 
machine vision and controlled dispensing technologies 
to develop a targeted spray device with the potential to 
reduce pesticide use by up to 99%. We’ve done this by 
recognising pests in a fi eld of healthy crops and selectively 
applying active formulations only where they are needed – 
dramatically reducing run-off and cost in the process. This 
technology also opens the door to the next generation of less 
harmful biological weed control products by making them 
economically viable to more of the farming community.

This principle of developing a holistic solution based 
not only on the active ingredient, but also the method of 
delivery, is new to agriculture. But it’s well established 
in industries such as drug delivery, where competitive 
advantage is increasingly found through combination 
products. By applying novel image recognition principles 
and dispensing technologies to complement both existing 
and future pesticide formulations, we believe we can start 
to address some of the signifi cant challenges affecting 
agriculture today. It’s the future of farming.

See the spray technology in action at: vimeo.com/148224607

Niall.Mottram@CambridgeConsultants.com



TO BUY OR  
NOT TO BUY?
The benefits and risks of using a bespoke solution to 
bridge the technology gap
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Is it best to make or to buy, to develop in-house or to outsource? 
These are decisions many organisations are faced with when 
expanding or embarking on a new undertaking – and the best way 
forward is not always straightforward.

Wireless connectivity, for example, is now so pervasive that it 
might seem like a commodity solution can easily be purchased 
off the shelf. In many cases this is true and existing technology 
may well be good enough. Yet there are still some situations 
where this just doesn’t cut the mustard. And that’s when we like 
to help bridge the technology gap.

Over the last couple of years we’ve developed a radio system 
unlike anything else in the world. A visionary organisation, very 
much focused on its long-term future, concluded that there was 
no easily available technology that would be good enough for its 
future business. With all the talk of 4G, 5G and the ‘Internet 
of Things’, you might have expected a straightforward solution 
to be possible from the plethora of existing radio technologies. 
Not so in this case. When the performance required of the radio 
system was examined, it rapidly became clear that no existing 
solution would be a good fit. Indeed, nothing came anywhere 
close. The density of connections that the system needed to 
support was so high – and the required probability of a dropped 
connection so low – that the solution could not be built from 
off-the-shelf equipment.

So why was this the case? Consider a mobile solution that might 
be expected to work in a large conurbation like London. Ask 
yourself the question: “What connection density does a mobile 
network in London need in order to support conventional mobile 
operation?” Then compare this with the connection density that 
our client required. Let’s say in London there are approximately 
8.5 million people, and three-quarters of them own a phone – so 
that’s about 6.4 million phones. Next assume that the area of 
London is about 1,740 km2 which implies that, on average, there 
are about 3,660 phones per square kilometre. If everybody used 
their phones about 90 minutes each day, then about 230 phones 
might be active at any one time (very roughly). Now compare 
this with our client radio system capable of supporting 1,800 
connections inside a radius of 150 metres. This equates to about 
25,400 connections per square kilometre – or about 100 times 
the density of typical mobile connectivity in London.

This connection density, combined with the need for each of 
these connections to be right first time – and in a difficult radio 
propagation environment – meant that any off-the-shelf mobile 
(or any other radio) technology would simply not have fitted 

the bill. In fact, such systems would have fallen short by a very 
large margin.

This is just the kind of challenge we like to get to grips with. 
Our diverse range of skills, coupled with our state-of-the-
art on-site facilities, means we can undertake virtually an 
entire development in-house. This even includes prototype 
manufacturing on our own small-scale production line – 
invaluable for a fast turnaround of designs.

There are inevitably other, non-technical, constraints that affect 
our approach to a project like this. Things like time to market, 
ease of deployment and whether the solution needs to operate 
on a worldwide basis all have an impact on the development of 
an end product. It may sound obvious but the client also has to 
be thoroughly bought into the process – and, in this case, the 
client’s commitment and involvement were crucial to the huge 
success of the project.

With such a large financial investment involved, it was imperative 
that the development risks were identified at each stage of the 
programme, quantified, and minimised or completely removed. 
The reality is that in a large radio system programme some risk 
will remain through to the end of the project when the whole 
system comes together. But for the client’s peace of mind – and 
the sanity of the engineering team – the most challenging of the 
technical difficulties were separated out and tested in isolation. 
This happened on an ongoing basis throughout the project.

There were, of course, other areas of risk. Operation on a 
worldwide basis meant regulatory approvals were always going 
to be a challenge. Mitigation of this was achieved by early 
involvement of the regulator and the notified bodies – a process 
that paid dividends. Similarly, we needed to bring on board at an 
early stage a contract electronics manufacturer (CEM) capable 
of building and testing an advanced, high-dynamic-range radio 
system. A long list of potential CEMs was quickly narrowed down 
and a supplier chosen – and this early engagement of the CEM 
proved to be worth its weight in gold. The net result is a product 
which has already achieved regulatory approval in Europe, and is 
expected to be cleared shortly for worldwide operation.

The ‘make or buy’ decision is this case was fairly straightforward. 
But we’re also here to help clients with the more difficult 
decisions. That’s one of the reasons why 70% of our clients 
come back to us with repeat business – and we have client 
relationships spanning several decades.

Fraser.Edwards@CambridgeConsultants.com



NO MARGIN FOR ERROR
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Surgery is one of the most dramatic examples of the importance of getting 
things ‘right first time’. Get it wrong and there may not be a second chance 
for the patient. That’s what makes the latest developments in navigation and 
visualisation techniques particularly exciting – they have the potential to 
transform the world of surgery.

Significant advances have already been achieved in surgical navigation and visualisation for tumour 
detection and location, although robust intrasurgical margin assessment is still a challenge. 
Currently, the use of imaging for guidance during surgical interventions has been limited to 
incidental use of intraoperative X-ray fluoroscopy and ultrasonography. However, there is a rapidly 
developing landscape for novel technologies which will uncover the detailed microstructure of tumour 
pathologies in situ – and provide surgeons with new tools and techniques for successful patient 
diagnosis and treatment.

Many novel products being developed have their origins in cancer diagnosis. For example, NinePoint 
Medical launched NvisionVLE as a diagnostic biopsy imaging system for oesophageal cancer, 
obtaining FDA and European approvals in 2012. This technology uses optical coherence tomography 
(OCT) to provide high-resolution imaging of the surface of the cancer.

Similarly, Mauna Kea Technologies launched its Cellvizio laser confocal endomicroscopy ‘optical 
biopsy’ system for diagnosis in gastrointestinal, pulmonary and urinary systems in 2011. Last year 
it received FDA approvals to begin the transition from a purely diagnostic technology to a surgical 
intervention technology.

We have identified at least 70 novel intraoperative imaging technologies in research and 
development, which promise to delineate between cancer and normal tissue during operative 
procedures – or by rapid characterisation of resected tissue samples within the operating room. 
Although the majority of technologies are based on optical/visualisation recognition, alternative non-
optical technologies also exist. 

Much attention has been paid recently to two emerging technologies being used in the surgical 
excision of brain cancer. The first of these is a Raman spectroscopy system, being developed at 
McGill University in Canada, which uses lasers to diagnose abnormal tissue. The second is the 
iKnife, which is a rapid evaporative ionisation mass spectrometry (REIMS) device developed at 
Imperial College, London. This ‘intelligent’ knife can give a detailed molecular analysis of tissue.

OCT is now becoming a key focus of devices being developed to help surgeons recognise tumour 
margins and critical structures during surgery – such as cavernous nerve and periprostatic tissues 
during prostate cancer excision (University of Florida) and the in situ measurement of tumour 
margins of breast cancer under ultrasound guidance (University of Western Australia).

Although many of these technologies require proof of overall clinical benefit and cost effectiveness, 
Dune Medical Devices has developed an electromagnetic assessment of tumour margins using fringe 
field sensing, which – in its trials – has already been proven to reduce reoperation rates in breast 
conserving surgery by 56%. Reoperation rates currently run at around 20% in England for this type 
of cancer treatment.

At the heart of these novel devices are new generations of sensing, visualisation and positioning 
technologies – which plays to the strength of our expertise in developing world-class products to 
improve surgical outcomes.

Tim.Clay@CambridgeConsultants.com



A RANGE OF OPTIONS…
Science fiction has long given us a vision of millions of tiny electronic 
devices scattered across a city, all communicating with each other 
and harvesting enough energy from their surroundings to last for 
years. Meanwhile, we’re all familiar with the fact that there is a 
mobile phone in everyone’s pocket – and that, increasingly, watches, 
glasses and thermostats are all connected.

However, most of these connected devices communicate over short ranges – and 
the mobile phone battery only lasts a few days. We’re still waiting for a technology 
to connect these small devices – as well as things like billboards and rubbish bins – 
directly to cloud, with no mobile phone or Wi-Fi router involved.

The technologies to allow many years’ operation from a small battery – or no battery at 
all – are being developed now and will mature over the next few years. Extremely low 
power consumption for wireless devices is achieved by having the communications 
module ‘asleep’ – taking almost zero power – for most of the time. The technology 
is designed to allow a low-power device to wake up, send its data, receive 
acknowledgement, and return to its dormant state using as little energy as possible.

The mobile industry is working hard to develop a variant of LTE called ‘machine-type 
communication’, which will provide much better power consumption than the GPRS 
it replaces, at similar cost. The mobile operators are keen to move everyone to LTE 
because it is much cheaper per byte for them, and it is widely expected that GPRS 
services may be closed down over the next 5-10 years.

Competing with the mobile industry, several new entrants are pushing to take hold of 
this ‘direct-to-cloud’ market. SigFox has rolled out its proprietary network technology 
across France and Spain, and will have covered much of Western Europe in the next 
year or two.  And Semtech is pushing its LoRa technology for individual companies to 
deploy for their own applications. Both of these technologies are simpler than LTE-M 
and the devices would therefore be lower cost in equivalent volumes. However, it 
does mean someone has to put up new network base stations – whereas LTE-M will 
be a software upgrade to the existing 4G mobile network.

Trying to tread a middle path between proprietary approaches and LTE-M is the 
technology developed by Cambridge-based start-up Neul, which was bought last 
year by Chinese telecoms giant Huawei. The fundamental technology is similar to 
SigFox and LoRa but its approach is to try to have the standard adopted by 3GPP as 
a recognised cellular standard. If successful, this would mean many mobile operators 
would adopt the technology and roll it out across existing mobile networks. That 
would give the best of both worlds – with the current mobile operators providing the 
base stations, but a lower-cost device.

Which of these approaches will win is likely to depend on economics and technology. 
A technology which the mobile network operators adopt and promote will be hard 
for a proprietary technology to beat – unless there is a significant cost or power 
consumption difference.

Tim.Ensor@CambridgeConsultants.com
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12 A SMART CHOICE?

Smart antennas are the future – or are they? Smart 
antenna technology is a strong candidate for 
the next generation of wireless communications 
standards. But validation of system performance 
may prove to be an impossible task.

Essentially, a smart antenna array uses signal processing to 
produce narrow radio beams – which limits interference and 
improves signal strength. In dense urban deployments, this 
means complex multipath reflections can be manipulated 
to target spots of coverage – and in satellite systems it 
improves the link margin.

As you scale up to hundreds of antenna elements, the 
obvious challenge is the increase in processing complexity 
– about 100,000 times that of a conventional transceiver. 
But computing power will increase, following Moore’s law, 
to eliminate this problem. The more serious implication is 
that power consumption now becomes a system optimisation 
concern – it is no longer only about power amplifier efficiency.

The main system challenge is the need to co-ordinate 
operation at multiple layers in the architecture. Individual 
antennas need to be calibrated to operate with predictable 
timing and phasing, groups of transceivers need to be 
co-ordinated to create the right antenna pattern, and cell 
sectors need to co-operate to avoid interference.

System validation is needed early in the design cycle, to 
prove that the proposed system gains live up to the promises 
of the theoretical analysis. No-one can afford to just deploy 
a smart antenna system and then expect to resolve complex, 
interdependent issues in the field. The challenge will be to 
scale up existing test strategies to reproduce a network with 
multiple base stations and thousands of transceivers, all co-
operating closely in real time. 

Derek.Long@CambridgeConsultants.com



The term ‘Internet of Things’ (IoT) has gained much 
attention in recent years – but the basic concept has been 
around for decades. Cash machines, for example, are 
considered to be early examples of the IoT from more than 
40 years ago. But overuse of the term IoT has diluted its 
meaning. The term ‘connectivity’ may describe things better.

Connectivity comes in many shapes and sizes but the 
essential idea is about connecting real-world devices to the 
internet. This opens up the data produced so that other 
devices can talk to us and to each other to provide us – as 
consumers – with additional ‘value-added’ services. Today, 
there are an estimated 14 billion devices connected to the 
internet. Industry analysts are predicting this number will 
rise to anywhere from 20 billion to 100 billion by 2020 – 
only four years away.

Let’s look at just one example of how this ‘physical web’ of 
connected devices could match the interactive nature of 
online shopping. We are all familiar with buying suggestions 
presented to us as we shop online, so imagine being offered 
the same suggestions as you shop in a store. For example, 
when you place a product in your supermarket basket, you 
could be prompted with suggestions for other ingredients 
to make up a particular recipe. Or you could be offered 
personalised deals – when you place shampoo in your 
basket, you could be offered a discount on a particular 

conditioner. When you are standing in the coffee aisle, 
you could receive a discount coupon for your favourite 
coffee. With these timely, targeted interactions, customers 
are more likely to take action – and it can drive customer 
satisfaction and loyalty.

So what infrastructure is needed to provide this connected 
experience? It starts when a customer walks into a shop. 
With the help of sensors and beacons, you can track 
their progress around the store. With a connection to 
the customer’s online profile, you can understand their 
preferences and habits. And an app on their mobile phone 
will enable you to communicate with your customers as 
they shop – highlighting personalised special offers, for 
example. Shoppers already use ‘scan-as-you-shop’ systems 
in supermarkets, so it’s only a small step to connect the 
scanned data to a back-end system that can make real-time 
recipe suggestions or personalised offers.

This scenario is not as far away as you think – and it’s 
not as scary or confusing as it might seem. All it takes is 
a little vision to see what you can do with your existing 
infrastructure. Ultimately, this is all about delivering a 
better customer experience. After all, a happy customer is a 
repeat customer.

Sajith.Wimalaratne@CambridgeConsultants.com

MAKING THE RIGHT CONNECTIONS
As the name suggests, fast-moving consumer goods (FMCG) are low-cost consumer products that are sold 

quickly – things like food and drink, personal care products or home care items. But how can manufacturers 
stay competitive in a marketplace where there are so many choices available? How do you build brand loyalty 
with a generation that demands personalisation, expects a ‘killer’ experience – but is not prepared to invest 

time in making a decision about which brand to choose? Connectivity might just be the answer.
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The experts are confident that wireless networked audio is poised to take 
off. Yet the majority of consumers are not even really aware of it. So who 
is right? Is networked audio destined to end 2016 on a high note?

The promise of wireless networked audio is to stream audio in your home, synchronised 
across groups of speakers from various sources – including digital, analogue, home 
media servers, portable devices and the cloud via services such as Spotify.

But at the moment, the technology appears only attractive to early adopters. This is reflected 
in the fact that audio original equipment manufacturers (OEMs) were not pushing networked 
audio as a key message at the CES consumer technologies event earlier this year.

Despite the fact that both Monster and Panasonic have launched networked audio products 
based on Qualcomm’s AllPlay, none could be found on their vast stands. Samsung was 
showing an updated range of speakers but deliberately failed to mention anything about 
their networked capability – deciding instead to focus on the types of streaming services that 
are supported. Others were similarly lukewarm in pushing these new products.

What is causing this shyness is unclear. The challenges imposed by the fragmentation of 
standards may be one contributor; competitive pressures may be another. But possibly 
the challenge of supporting very low latency in-room synchronisation (for wireless left 
and right channels) within an open ecosystem is seen as a hindrance to consumers, 
preventing them choosing products and form factors they feel more familiar with.

It’s possible that wireless networked audio is still hampered by the incumbent wireless 
network standards of today. However, adoption of the open standards required to 
succeed is just around the corner. 

Jez.Stark@CambridgeConsultants.com

ARE WE NEARLY THERE YET? 
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The future of cancer diagnostics requires us to ask an ever-increasing number 
of questions – as more information is required about a cancer to define the right 

treatment for the patient. The earlier this information is available, the more 
likely the treatment is to be successful. But the number of questions that can be 

answered about a tumour can be limited by the sample available for testing.

Current challenges in cancer diagnosis and treatment

MORE FOR LESS
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In lung cancer, the statistics are particularly shocking – there is 
only a 14% chance of survival if the lung cancer is detected at 
stage 4. The symptomless nature of the early stages means the 
majority of lung cancers are detected at the later stages, when 
the cancer has metastasised beyond the lungs and any treatment 
is more about managing the disease. Successful treatment for 
lung cancer is most likely by surgical means, when tumours are 
located within the lungs – and this is only really effective when 
cancers are detected at early stages.

To find out as much as possible about a tumour, tissue samples 
are of key importance – they can help answer questions which 
lead to the right classification of tumour type and enable 
selection of the right treatment. Tissue samples are taken directly 
from a tumour and then fixed and embedded to preserve their 
structure. The decision to take a tissue sample is not one taken 
lightly, due to the invasive nature of taking a sample. They are 
only taken once imaging has been used to source a suspicious 
mass within the lungs. Fixed tissue samples have been the 
mainstay of cancer diagnostics for the past few decades.

Most questions are answered by cutting the sample into tissue 
slices, which can be visualised on microscope slides. Some 
questions are answered by extracting the DNA from tissue samples.

There are five key questions that need to be answered for a 
patient who is suspected of having any form of cancer:

• Does the patient really have cancer?

• What type of cancer do they have?

• What kind of treatment – chemotherapy, surgical or 
radiological – will the cancer best respond to?

• What kind of genetic mutations does the cancer carry?

• Which of the highly specific, new biological drugs will 
actually work for the cancer?

The need to answer more questions like the latter two is increasing 
as we are continually discovering proteins which could have 
caused the tumour formation. These proteins are altered versions 
of proteins within normal cells, caused by genetic mutations within 
the damaged DNA of cancer cells. These proteins cause the cells 
to grow and divide in an abnormal way from normal cells. New 
technologies, such as next-generation DNA sequencing, are rapidly 
expanding the number of known genetic mutations.

With this knowledge, a new generation of drugs has emerged which 
specifically targets these aberrant proteins. As we know more, the 
number of questions that we need to answer will become more 
extensive, so that we can give people only the treatment which will 
work for them – the true meaning of targeted therapy.

Taking biopsies for lung cancer is not an easy process. The 
samples taken are small in size, yet the number of tests needed 
for classifying and typing lung cancer is greater than many other 
major cancer types. Airways near areas of interest are difficult 
to access, and invasive biopsy procedures pose serious risks, 
such as lung collapse and bleeding. If the tissue sample taken 
is wrong and uninformative, another sample needs to be taken. 

For instance, some cancer-causing mutations are very rare within 
the population of cancer cells and may not have been picked up 
within the sample taken. Missing this information will lead to the 
wrong treatment strategy for the patient.

So the challenge becomes how can we fill in the gaps in our 
information? There are only three possible scenarios, all of which 
are being explored:

• More tissue sample could be acquired

• Alternative samples could be sourced to allow more 
questions to be answered

• Many questions could be answered from the same amount 
of tissue sample

Much of the issue is with the use of tissue samples. They are 
difficult to acquire and invasive to the patient – two problems 
which make them not suitable for monitoring changes in the 
tumour as it responds to treatment. Repeat samples are simply 
not easy to take. The key benefit of tissue samples is that ‘seeing 
is believing’ – seeing actual abnormalities in cell structure under 
a microscope has a visual impact.

New methods can pick up stray tumour cells, damaged cell 
components or circulating tumour DNA within the blood – which 
is an easy-to-acquire sample. These new indicators of cancer are 
potentially useful in answering many of the questions required to 
classify a tumour and select treatment for the patient, but much 
more needs to be learnt about their clinical use and reliability. 
They are quite rare – typically only one circulating tumour cell 
among five billion blood cells. We are still trying to understand the 
raw science behind these indicators and how closely they match 
the original tumour. The ease of taking a blood sample could 
give us the ability to learn about any tumour much earlier than is 
possible with tumour samples – potentially even before imaging.

Next-generation DNA sequencing, meanwhile, could potentially 
allow us to identify all the genetic mutations within the same 
tumour sample. This information will allow us to type tumours 
and work out all the targeted therapies which will work in one 
test. But there are some major challenges before sequencing can 
be used routinely. Sequencing generates hundreds of gigabytes 
of data, which needs to be analysed and managed. And there 
are a large number of genetic mutations, only a few of which 
may actually contribute to a tumour. There are also some major 
ethical and legal concerns about using genetic data – which has 
greater implications than just the diagnosis.

All in all, the future of cancer diagnostics is very promising, 
thanks to developments such as next-generation sequencing 
and the ability to detect circulating tumour cells. We need to 
increase our understanding of the underlying science – which 
will involve improving the instrumentation available for scientific 
investigation. But this in turn will lead to more effective and 
reliable diagnostic tests – and enable patients to get the right 
treatment as early as possible.

Pari.Datta@CambridgeConsultants.com



HERE’S THE THING…
So you’ve decided that this ‘Internet of Things’ (IoT) we keep 
hearing about really is a thing – and ‘big data’ isn’t getting any 
smaller. But what next?

This may seem rather contradictory, but the IoT is not really about the measure of 
the ‘thing’ – it’s what you do with it that counts. And most big data is not really 
that big – just lots and lots of small measurements. In today’s language, this 
means you need to think about ‘service’ and ‘analytics’. But how do you go about 
creating a service for your thing that makes appropriate use of all that data – a 
service that is, by definition, digital?

It’s time to take stock and work out what it is you are trying to achieve. Are you 
looking to keep up with others in your industry, defend yourself from new market 
entrants – or do you have the glimmer of an idea that can lead your industry and 
change the world?

You are almost bound to want to do a bit of all three but I’m going to have to press 
you here. Decisions you make at this stage will set your path for the future rather 
more than you expect.

• Keeping up with others may simply require joining an industrial bandwagon 
– foregoing strategic advantage and getting involved in standards or joining 
forces with established digital ecosystems.

• Defending yourself demands rather more creativity – building on the 
advantages of your existing thing, brand or distribution. One of the best forms 
of defence may well be to go ‘open’ and establish a community of third parties 
contributing to, and with a vested interest in, your ongoing success. 

• Leading your industry to change the world will demand much more than 
creativity and strong foundations. You’ll need luck and timing on your 
side, too. You’ll also need a highly dedicated and energetic team – one 
protected and empowered to build, test and learn fast, without fear of the 
consequences of failure.

What all these approaches have in common is the need for an absolute focus 
on ‘service experience’ – for your customers, your distributors and your business 
operations. This breadth of engagement is often referred to as ‘surface to core’. 
And this focus is never-ending – it’s a continuous improvement exercise that 
demands both agility and longevity.

As you ask around for technology solutions, you will hear a lot of advice. One 
comment likely to be repeated often is “you need a platform”, frequently followed 
by the statement “have a look at mine”. The first part of that is worth listening to. 
The second… you’ll have to decide.

Why? Because a true service platform gives you options. And, in digital services, 
options are the elixir of youth that, when used correctly, can deliver you that rare 
thing – agility with longevity.

And what puts me in a position to pontificate with such confidence? M-PESA is a 
digital service that changed the world. The scars of that experience and success 
run deep.

Tim.Murdoch@CambridgeConsultants.com
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Hackathons originated in the late 1990s as a way of 
enabling groups of software and hardware experts to 
collaborate in an open and flexible way to solve problems 
or generate solutions of common interest.

We have recently supported three hackathons, run in association with 
the COPD Foundation and sponsored by Novartis. So what did we learn 
about their relevance to the product development process?

Hackathons tend to be light on process, whereas medical product 
development requires a rigorous approach to meet medical 
requirements and reduce risk. However, both require a clear sense of 
purpose. For the latter, the purpose is defined by user, product and 
market requirements. Whereas for the former, the purpose can be 
captured in a broader vision such as “dramatically improving the lives 
of those suffering from chronic obstructive pulmonary disease (COPD) 
and other respiratory diseases” – the theme of our recent hackathons.

Successful innovative product development requires access to world-
class intellectual capital for its execution, and generally the creation 
of intellectual property (IP) to protect the investment. Hackathons 
are typically ‘open source’ so free to all to exploit – but this creates 
a vision and motivation for participants. IP creation will occur in 
downstream development.

Hackathons do not replace a rigorous product development process, 
so we won’t be abandoning the tools and techniques we have 
developed to reduce the risks and improve the outcomes of our 
projects. But they certainly provide an excellent and relatively low-
risk way to focus on purpose, unencumbered by the usual process 
rigor in medical product development – providing an excellent 
environment to create a product vision.

Iain.Simpson@CambridgeConsultants.com

HACKING PRODUCT 
DEVELOPMENT



STAYING AHEAD OF THE GAME
How to make breakthrough innovation happen by design

There isn’t an industry today that is not facing significant changes that could spell the end of the 
current leading players or disrupt the competitive landscape. Whether it is the influence of biologics 
in pharma, e-mobility in the automotive industry or the rise of artificial-intelligence-based robotics in 
industrial applications, what they all have in common is the potential to fundamentally change the 
way existing companies compete – and they often introduce a completely new set of competitors, too.

19



Well-established and successful companies realise that, although 
they may excel at incremental or even step-change innovation, 
to compete in such a changing environment requires more. In 
order to become the disruptor rather than being the disrupted, 
companies need to embrace radical, breakthrough innovation.

It is often thought that such breakthrough innovation happens 
by accident, as illustrated by the well-rehearsed example of 
the 3M Post-it notes. However, we know from experience that 
breakthrough innovation can be fostered through a range of 
measures. There are key things we can learn and adapt from 
successful start-ups, as well as from established companies 
that have successfully disrupted markets with breakthrough 
innovation. Such successful companies have usually managed to 
strike a balance between four key aspects, so that breakthrough 
innovation can flourish and is repeatable – culture; processes and 
content; organisation; and systems and tools.

The culture of an organisation forms over time and is a complex 
set of written and unwritten rules and beliefs that has made the 
organisation successful. Senior management plays a fundamental 
role in either reinforcing or changing the existing culture. For 
example, companies often have strict rules on budgets, and 
strategies that favour the existing business. For radical and 
breakthrough innovation to happen, senior management should, 
amongst other things, set so-called stretch targets that make sure 
the solution has to be radical – while the reward is commensurate 
with the inherent risks.

Such target setting is perhaps the easy part. Senior management 
also has a fundamental role to play in encouraging and protecting 
project teams so that they can take the brave decisions to change 
direction or stop a project that is not fulfilling its promise. In 
fact, we see that many companies find it surprisingly hard to stop 
projects – but this is an essential part of breakthrough innovation.

Processes are a more tangible part of breakthrough innovation. 
It may seem counterintuitive to have processes for radical 
innovation – but those who believe this have the wrong concept 
of what a radical innovation process is. It is not a process with a 
set of rules that has to be followed for every project and situation. 
Instead, it is a lean set of guidelines and support mechanisms 
that project teams can draw on to make sure projects have 
the right mechanisms to test key assumptions that underpin a 
breakthrough innovation.

There are many models for new product development and 
innovation but we believe that an iterative model, such as spiral 
or agile, is particularly well suited for radical innovation. The 
key point is that the project team should first decide what the 
key assumptions are that need to be tested and then construct 
such tests and, based on their outcome, the team should decide 
whether the project should change direction or perhaps even 
stop. Some call this ‘fail fast’ but we prefer to call it ‘test and 
learn’. Companies such as GE have successfully implemented 

such changes and its teams now regularly pivot in projects to 
redirect efforts to more promising opportunities.

The structure of the organisation is another key aspect that 
influences success rates when it comes to delivering breakthrough 
innovation. What is less clear is whether such an activity should 
be kept at arm’s length from the day-to-day business or whether it 
should be fully focused on the existing business. Some companies, 
such as Google X, keep it as far away as possible from the current 
business so it has the freedom to experiment. Yet other companies 
make sure there is a strong link to the existing business, not least 
as a route to market. What typifies most successful companies, 
though, is that they have three key roles covered within their 
project team structure. The technical lead and professional project 
manager are well established in many companies. What is less well 
defined is the commercial representative.  

Getting this project role right is a critical part of achieving 
successful breakthrough innovation. The customer is undoubtedly 
an important part of innovation but, in breakthrough innovation, 
it can be hard for the customer to envisage the outcome, 
particularly in the early idea stages. Similarly, working with a 
small number of customers can lead to narrow solutions that 
have only limited applicability. We believe the commercial 
representative, sometimes referred to as a customer champion, 
is essential in striking the right balance of customer involvement 
while avoiding the potential pitfalls. 3M is a good example of 
an organisation where this customer involvement is key and 
everybody in the technical side of the organisation is encouraged 
to have direct involvement with customers.

The final aspect that is needed to support breakthrough 
innovation is the tools and systems. Especially in the early stages 
of breakthrough innovation, companies need to focus more on 
identifying worthwhile innovation opportunities. This requires 
tools to assess and compare diverse breakthrough opportunities 
and a willingness to quickly make decisions and change 
direction. In addition, risk management tools are critical to 
make sure project teams focus on addressing the high-risk items 
first, rather than giving in to the temptation to address easier 
challenges in the quest to show progress to senior management.

Breakthrough innovation is not something that always happens by 
accident. In fact, it can happen by design – if companies strike 
the right balance to create an environment where the culture, 
processes, organisation and systems encourage staff to push 
forward with radical ideas. Creating such an environment is a 
complex task, with many elements that need to align and reinforce 
the right behaviours. However, pursuing the journey to create an 
environment that fosters breakthrough innovation may make the 
difference between becoming yesterday’s industry leader and 
disrupted company – or being the successful disruptor that has the 
courage to reinvent itself and carve out a successful future.

AJ.VanBochoven@CambridgeConsultants.com
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 A CATALYST 
FOR INNOVATION
Global healthcare is at risk of going down diverging paths. Developed markets face 
increasing costs, stringent regulations, technological and data complexity, and market 
saturation. Meanwhile, emerging markets offer strong growth potential but must overcome 
signifi cant infrastructure, usability, economic and policy challenges.



So how can industry capitalise on the unprecedented emerging markets opportunity? Will diverging 
paths converge to transform global healthcare?

Historically, healthcare and medical device companies were successful at selling Western 
products into top-tier hospitals in cities like Mumbai and Shanghai. However, India, China, Southeast 
Asia and Latin America are focused on growth and expansion of mid-tier and rural hospitals over 
the next 10-15 years. These hospitals and clinical teams – and the patients they serve – have very 
different unmet needs from top-tier care centres. Healthcare companies must rethink their approach 
to product development to serve these growing markets, with a focus on needs-driven innovation.

Surgical devices are a prime example of an industry transitioning from developed markets success to 
emerging markets growth. In developed markets such as the US, the UK, Germany and Japan, surgery 
is performed in advanced digitally-connected operating theatres using state-of-the-art (and often 
expensive) surgical technology. Surgeons and nurses receive comprehensive training on new surgical 
devices and are supported by dedicated technicians and industry sales representatives.

But surgery is strikingly different in emerging markets. There are simply not enough hospitals, 
surgeons and nurses to service patients. Mid-tier and rural hospitals struggle with limited 
infrastructure – electrical power can go out several times a week. Surgical staff do not receive 
adequate after-sales training or maintenance support. Hospitals and surgeons seek new surgical 
products that are easy to train on, use and maintain. They desire products that facilitate team-based 
surgery and empower them to treat more patients, more effi ciently, with high-quality, affordable care.

At Cambridge Consultants, we are leading the way in surgical device innovation for emerging 
markets. Our Ekano concept demonstrates how a low-cost, portable surgical system – the size of a 
small suitcase – could transform the treatment of patients in emerging markets. Ekano was born 
out of our research in Indian hospitals to identify unmet needs and innovation opportunities. A 
team of our product development and human factors engineers visited mid-tier and rural hospitals 
to observe surgical procedures, interview surgeons, nurses and hospital executives, and assess 
hospital ecosystems. We then used this wealth of insight to develop concept prototypes in our in-
house simulated operating room.

Despite complex challenges, emerging markets offer enormous growth opportunity for the 
surgical device and broader healthcare industries. A deep understanding of user needs and a rich 
comprehension of hospital ecosystems, care pathways and local healthcare economics are necessary to 
drive successful product innovation – and will deliver maximum clinical impact and economic value.

Products designed for emerging markets may infl uence – and even disrupt – developed markets to 
improve affordability, accessibility and operational effi ciency in healthcare. Ultimately, emerging 
markets will be the catalyst needed to ignite a new era of healthcare innovation – and will impact 
healthcare delivery on a global scale.  

Rahul.Sathe@CambridgeConsultants.com

EMERGING MARKETS: 
TRANSFORMING SURGICAL CARE GLOBALLY BY 2030?
We’re running a thought-leadership workshop in June on surgical innovation for emerging markets. 
To register for a copy of the workshop report, email: info@CambridgeConsultants.com



LEARNING A LESSON

Amazon personalises its home page for every 
customer, sets competitive prices for 20 

million products automatically – and even 
knows what to ship to you before you’ve 

ordered it. Google understands synonyms and 
contextual clues to find better search results – 
and searches your photos by text description, 

even if you haven’t tagged them.

When technology trends emerge that cross 
different industries and different application 

areas, it’s often a sign something big is 
happening. And you can see the signs right now…

Meanwhile, Honda reacts faster to quality 
problems by ‘clustering’ similar warranty 

claims together automatically, cash machines 
read cheques automatically, credit card fraud 
is often detected automatically – even if it’s 
a type of fraud never seen before – and wind 

turbines can discover their own optimum 
settings for every weather condition.

Arthur Samuel defined machine learning as 
giving a computer the ability to learn without 
being explicitly programmed. Samuel was a 
pioneer, who developed a checkers-playing 
program in the 1950s that learned from 

experience playing games and from annotated 
past games. Samuel didn’t program fixed rules 

that allowed his program to beat checkers 
champions. Instead, he programmed it to learn 

and improve at a specific measurable task. 

In one way or another, all of these things are 
made possible by machine learning – and it’s 
changing how we think about computing. But 

what does it mean for a machine to learn?
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One reason is that we want to learn from 
history or from experience. Standard practice in 
machine learning is to have a ‘training phase’ 

where training data is fed through an algorithm 
– like the checkers program reviewing past 

games. This can be useful if it’s data we have 
carefully collected, and it can also be useful if 
we have big data – so much data that having 

humans review it all is impractical. 

We’re entering what is already being called the 
golden age of machine learning. Computers are 
learning, adapting and optimising things that 

are beyond what humans can do. None of them 
are the intelligent robots of science fiction – 
but, already, things that just a few years ago 

seemed impossible are real.
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Today, of course, machines can out-play the 
best human players at checkers, scrabble and 
backgammon. But, outside of board games, 

why would we use a machine learning solution?

David.Rimmer@CambridgeConsultants.com

Because of the rise of the internet, there is 
much more data available today from more and 
more connected devices – and the trend is still 

upwards, with anywhere between 20 billion 
and 100 billion connected devices predicted 

by 2020. Connected devices – from wearables 
and thermostats to automotive telematics 

systems and smart supply chains – are 
sources of huge amounts of data. And already 
machine learning techniques are being used 
for everything from predictive maintenance to 

congestion management for smart cities.

Another reason is that we need a machine to 
adapt to its environment. Siemens is improving 

the performance of wind turbines by taking 
weather data, and data from sensors originally 

installed for remote inspection, and using 
neural networks to improve their control policy 

for every weather condition.
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