
INTERFACE 

55

“ Standing still is not an option” 



17

15

03 A HEALTHY APPETITE FOR CHANGE

05 A DAY IN THE LIFE OF A DIABETIC

06 A PROFITABLE HEADACHE?

07 THE ASIA CHALLENGE

09 MANAGING ASTRONOMICAL COMPLEXITY

11 IN TUNE WITH YOU

12 A SMART MOVE

12 SHAKE-UP IN FOAM TECHNOLOGY

13 WILD ABOUT TECHNOLOGY

15 AN EVOLUTION OF PRODUCT DEVELOPMENT?

16 AN APPY ENDING?

16 PRECISION INNOVATION

17 THE FUTURE STARTS HERE

19 WHAT’S GOING TO ROCK YOUR WORLD?

20 THE GREAT EXPERIENCE MASH-UP

13

09

03

06

16



WELCOME TO ISSUE 55  
OF INTERFACE

How do you avoid making dumb devices? It’s a question 
that’s becoming more important as we move towards a truly 
connected world – or the so-called Internet of Things. And it’s 
a question we think we’re particularly well qualified to answer.

Smart devices are the lifeblood of our business, drawing on the 
wide-ranging skills of our multi-disciplinary project teams for 
everything from a wildlife camera to an artificial pancreas. So 
it’s no surprise that ‘connected devices’ of one kind or another 
feature in many of the articles in this edition of Interface.

One rhino is killed by poachers every 11 hours in Africa. That’s 
why we’re working with the conservation organisation that runs 
London Zoo on cameras to capture photos of wild animals 
– and poachers – in remote locations and deliver them to 
smartphones around the world within seconds via a simple app.

For diabetics, meanwhile, the connected world means the 
prospect of living a near-normal life – without the daily grind 
of measuring glucose levels, counting carbohydrates and 
frequent insulin injections – as the artificial pancreas starts to 
become a reality.

Connectivity is bringing a new dimension to everything from 
tractors to hearing aids and from parcels to oil drills. It’s 
opening up a world of possibilities limited only by developers’ 
imaginations. After all, why wouldn’t you want your device to 
be smart?

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 2013



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

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

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

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

From managing your technology and innovation pipeline to 
seeing your idea roll off the production line, we deliver real 
value to our clients. It’s not just us saying that – 97% 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
NOVEL SALTWATER TREATMENT DEVICE
Observing surfers with cystic fibrosis (CF) led scientists to discover that the inhaled mist of seawater has 
a therapeutic effect on the lung problems associated with the disease.

Now we’ve used the findings in our work with pharmaceutical company Parion Sciences to create 
a revolutionary new aerosol delivery system called tPAD (trans-nasal pulmonary aerosol delivery). It 
enables CF sufferers to get the benefits of saltwater treatment in their own homes overnight while 
they sleep.

CF is a chronic disease that affects the lungs and digestive system of more than 70,000 adults 
and children worldwide. Studies have shown that the inhalation of a hypertonic saltwater solution 
improves the condition of sufferers by rehydrating the layer of mucus film that lines their lungs.

We conducted human-factor studies and applied our expertise in fluid dynamics to develop a system 
that could deliver an aerosol mist through the nose continuously for eight hours. The size of the 
saline droplets is crucial as they need to be small enough to penetrate deep into the lungs.

Find out more at: www.cambridgeconsultants.com/news/pr/release/130/en

FINGERPRINTING PRODUCTS
A high-speed laser scanner for use in brand protection, product authentication and 
‘track and trace’ applications is the result of our recent work with Ingenia Technology.

The scanner is typically fitted above a production line and records a unique fingerprint 
based on the particular surface micro-structure of each item it sees. The scanner can 
operate on very fast production lines, which move at up to 10 metres per second and 
carry up to 50 items per second. 

Ingenia established the laser-based technology – called Laser Surface Authentication 
– and recognised that, for continued business expansion, a high-speed and sensitive 
scanner was needed. We worked with Ingenia in a 12-month project to develop the 
next generation of the innovative technology.

The data captured and processed every second by the highly sensitive laser scanner is 
equivalent to playing about 140 CDs simultaneously.

The ability to verify the authenticity of a product – whether electronic components 
used in medical devices, mechanical sub-assemblies in aircraft, secure documents 
or medicines – is essential in industries where traceability, safety and reliability are 
paramount.

Find out more at: www.cambridgeconsultants.com/projects/ingenia-brand-protection-
and-authentication
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The last few years have seen rapid changes in healthcare 
as the influence of consumer technologies spreads into 
hospital wards and doctors’ surgeries.

A HEALTHY  
APPETITE FOR 
CHANGE

More than 80% of doctors have smartphones or tablets, 
which many are using to access clinical data. And an 
ever-increasing number of patients are turning to new 
media for health-related information. People who share 
their lives via Facebook and have instant access to 
information via any number of gadgets are expecting a 
similar level of experience and interaction when it comes 
to medical technology. 

This trend is not lost on pharmaceutical and medical 
device makers as they scramble to keep up with growing 
user expectations while battling pressures from expiring 
patents, tougher reimbursement rules and increasing 
regulatory scrutiny. Standalone medical devices are 
likely to be a thing of the past as connectivity becomes 
ubiquitous and data sharing becomes mandatory. An 
‘app’ is almost an assumed requirement when defining a 
next-generation system.

But the plethora of wireless technologies, smartphone 
platforms and data management infrastructure – coupled 
with the lack of standardised protocols – makes the task of 
implementing connected devices a challenge. In addition, 
the regulatory pathway remains unclear as the regulatory 
bodies are pondering strategies to deal with the application 
of consumer electronics in everything from diagnostic 
imaging and drug delivery to monitoring implants. 

It is important to consider the implications of adopting 
fast-moving consumer electronics technology into long-
lifecycle medical devices when defining the system 
and software architecture. When choosing a consumer 
technology platform, remember that you will not have 
control over the hardware. Be careful when relying on 
built-in sensors or interfaces as these platforms change 

and become obsolete – sometimes faster than you can 
launch your first product! Often companies are forced 
to make large one-off purchases because of the critical 
dependency on a particular hardware platform.

The choice of wireless technology for local as well as 
wide area networking is critical as it affects not only the 
cost but also the user experience and business model 
for the device. If you choose the wrong technology – one 
that the market fails to adopt, for example – it can lead 
to expensive infrastructure requirements and is likely to 
limit product success.

Last but not least, you must pay close attention to the 
functionality you put in an app. While some apps may 
not be regulated and can be rapidly deployed, those 
which control a medical device or perform calculations 
leading to diagnostic information will be considered as 
‘accessories’ and need to be cleared by the regulatory 
bodies. Such apps need to be developed using 
appropriate software development processes and design 
control procedures.

These issues may not be obvious to those new to ‘digital 
health’. Experienced hands are vital to help navigate 
the landscape and develop a differentiated solution that 
provides a competitive edge.

While mobile and other consumer technology platforms 
are an excellent means to deploy a connected 
ecosystem for healthcare and can reduce the time to 
market, it is important to undertake such projects after 
understanding the pitfalls and being aware of the impact 
that seemingly simple choices can have in the long term.

Vaishali.Kamat@CambridgeConsultants.com
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A new mood of optimism is spreading among diabetic sufferers 
as a result of progress towards what has long been considered 
the ‘holy grail’ in diabetes – the artificial pancreas. To 
understand why that should be so important, it’s necessary to 
understand what the life of a type 1 diabetic is like.

A DAY IN  
THE LIFE OF  
A DIABETIC

Having been involved with the development of products 
used by diabetic patients since 1991 – and then ironically 
developing the disease as a type 2 sufferer – I’ve talked to 
many people about how they approach dealing with their 
condition. All endocrinologists, diabetic nurses and family 
physicians preach the mantra to patients that good control 
leads to fewer complications and fewer visits to hospital. 
For the type 1 patient that means knowing where your 
blood glucose level is, how what you eat affects that value – 
and how much insulin you should inject to compensate.

For some that means frequent ‘fingersticks’ – pricking 
your finger 4-12 times a day to measure the glucose level, 
starting as soon as you wake – as well as religious counting 
of carbohydrate units at every meal and frequent insulin 
injections. We have all heard of parents of children with 
type 1 diabetes waking their children in the middle of 
the night to test their blood due to the worry of nocturnal 
hypoglycaemia. In effect, the disease drives your life.

Technology developments have already made their 
contribution to not only the survival of type 1 diabetics 
but also their quality of life. The newest insulin pumps, 
which are small and easy to use, have made the delivery 
of insulin a simple ‘event’ and have been shown to 
improve disease control.

Starting with the now defunct Cygnus Biographer and 
with the three systems currently available from Medtronic, 
Dexcom and Abbott, continuous glucose monitoring (CGM) is 

working towards removing the need for multiple fingersticks 

and providing greater information and improved disease 

control. Although only approved as an ‘adjunctive’ test – ie 

not as a replacement for fingersticks – it has been shown 

to deliver better control. And the hope is that the sensor 

developments under way will deliver the greater accuracy 

and dependability that the regulators are pushing for.

However, the availability of CGM and continuous 

insulin delivery via pumps has opened the field for 

the development of a closed-loop system – or artificial 

pancreas. Multiple teams in Europe and the US are 

researching and now clinically testing algorithms that 

take the blood glucose data and food intake and adjust 

the amount of insulin delivered automatically. Teams 

at Medtronic, Animas and Addenbrooke’s Hospital have 

announced or presented data from short-term trials and are 

now moving towards longer trials in the diabetic’s home 

setting lasting weeks or months.

Enabled by device connectivity, these studies will, it is 

hoped, allow the type 1 diabetic to almost forget about 

their disease. Although the challenges of regulatory 

approval are yet to come, we can look forward with some 

degree of optimism to a future where these systems will be 

available to all patients – and a day in the life of a diabetic 

will be very similar to anyone else’s.

John.Pritchard@CambridgeConsultants.com
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06A PROFITABLE 
HEADACHE?

Water is a sizeable by-product of the extraction of oil and 
gas. Modern oil wells produce as much as 10 barrels of 
water for each barrel of oil, according to recent estimates. 
Treating and disposing of this water is a major expense for 
many operators. In some cases, production is limited by 
how much water can be handled.

However, this water is a valuable resource. A supply of 
clean water is at a premium in the Gulf States, for example, 
and this ‘produced’ water could be used for many purposes 
if correctly treated. More importantly, many enhanced oil 
recovery techniques depend on large quantities of water 
which has consistent quality.

Produced water contains many impurities – such as 
suspended oil droplets, solids and production chemicals. 
These can be removed by a variety of techniques but 
measuring the quality of the treated water can be difficult. A 
range of measurements could be needed to satisfy regulators 
that pollution is not occurring, for example. For re-injection – 
where the produced water is put back down the hole –  many 
parameters are important, such as chemical compatibility 
and solids content to prevent damage to the formation. So 
how can operators ensure water quality in the field?

One way is to take samples of water and perform laboratory 
measurements. However, this can only be done a few times 
a day and sometimes samples must even be taken ashore 
for analysis. This situation is similar to some medical 
diagnostic tests – and at Cambridge Consultants we have 
worked on many projects to bring the lab to the patient 
by developing a small, rugged device which can make the 
necessary measurement.

Another consideration is that samples of produced water 

will age. Dispersed oil droplets will tend to rise and may 

coalesce. Any gas bubbles will also rise and eventually be lost. 

This could mean that the results reported back will not be 

representative of the real situation on the oil or gas platform. A 

similar example we see in our medical device work is the size 

of droplets produced by a nebuliser – a device can be tested 

in a lab but it is more useful to measure the distribution of 

particle sizes as the device is in use. 

One way to make this type of measurement is by light 

scattering. But there are two difficulties. The droplets 

settle quickly and so the necessary measurements must be 

made in a short time. Also, determining the distribution 

from the pattern of scattered light is a complex problem. 

Cambridge Consultants has addressed these issues by 

the use of Bayesian statistics – a proper analysis of the 

problem and the information required gave both an optimal 

measurement technique and a means to ‘invert’ the 

problem and work back to the size distribution.

This approach of considering the design of the sensor 

hardware alongside the information it can deliver can be 

very powerful for finding practical solutions to challenges 

that are otherwise intractable.

Making water quality measurements without the need to ship 

samples to a laboratory would not only save money – but 

allow any problems which might affect production to be pre-

empted or mitigated before drastic action has to be taken.

Simon.Jordan@CambridgeConsultants.com
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CHALLENGE
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Ten years ago, the top 10 domestically manufactured mobile phone brands in China 
included such names as Bird, TCL and Xoceco. Five years ago, brands such as K-Touch 
and Dopod were on the rise. Today, the domestic market is dominated by Lenovo, Coolpad 
and the remarkable new entrant Xiaomi.

Xiaomi, which only emerged two years ago, already delivers 3.5m smartphones per quarter – compared with 
Nokia’s 7.4m per quarter globally. Bird, TCL and Xoceco have all but disappeared – and K-Touch is fading 
rapidly. The only long-term survivors are companies such as ZTE and Huawei which have substantial B2B 
businesses helping to buttress their more volatile consumer businesses.  

The very short lifespan of Chinese consumer technology companies is a trend that is evident across East Asia 
to different degrees and for different reasons. In Taiwan, for example, the most well-known brands are also 
struggling. The netbook may have been invented by ASUS – and Acer dominated the market while it lasted – 
but they have failed to sustain that success into the emerging tablets and smartphones sectors. Meanwhile, the 
struggles of the once-dominant Japanese consumer technology companies are well documented. The exception 
to this trend is Korea, where Samsung has established dominance in a broad range of consumer products – 
from smartphones to digital TV.

The reasons for these challenges vary from country to country. In China, the barriers to entry are relatively 
low for new entrants once a trailblazer has developed a market. This creates a vicious circle where companies 
know that to build upon initial success they have to focus on very fast execution to stay one step ahead of 
competitors. But that very focus means investment in new technology and products is often overlooked.

In Taiwan, the success that was built upon being the manufacturing centre for the world has become 
challenged as the manufacturing has moved to China – but there has not been the investment to create 
sustainable brands that can afford the brand premium to invest in new products.

Japan and China share the mixed blessing of having the world’s second and third largest economies. In both 
cases, this enables domestic companies to purely focus on their home market – the imperative to export is 
absent. In the case of China, there are few export champions such as Huawei and Haier who are active in 
consumer technology. In Japan, there is the well-documented Galapagos Syndrome – developing isolated 
branches of global products that are impossible to export.  

Some Chinese companies are addressing these challenges via acquisition but this is not always successful 
– TCL bought Alcatel’s mobile phone business and has struggled ever since. There is a surprising contrast 
with Korea where the likes of Samsung have largely focused on organic growth and are minnows in the global 
mergers and acquisitions arena.

The Samsung case serves as a model for many Asian consumer technology companies to build sustainability. 
Rather than developing everything in-house (Japanese style) or expensively acquiring companies with all 
the challenges of cultural adaptation, Asian companies should look to work with global leaders in innovative 
technology development.  Acquire IP where possible and invest in building the research and development 
processes than can convert this IP into products rapidly.

Miles.Upton@CambridgeConsultants.com
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MANAGING ASTRONOMICAL 
COMPLEXITY
Combining different technologies and applying these to problems as diverse as sending 
a probe to Mars, controlling a person’s heart rate or making the perfect cup of coffee all 
involve complex multi-disciplinary development projects. And they’ve been a major feature of 
engineering over the past few decades.



The processes which make up these projects – such as 
requirements definition, architectural design, validation and 
risk management – are all well understood and practised. 
The relative success of projects is often not down to the 
omission or failure of one or more of these processes. It’s 
more about how they are organised and, critically, how an 
organisation can accommodate changes and uncertainty in 
a project. For example, the requirements may not be stable, 
the technical solution might be evolving or the resources 
available to the project may not be fully committed.

Systems engineering addresses the entire development 
project and lifecycle of the product and is concerned with 
taking a balanced, comprehensive and inclusive approach – 
with the primary objective of ensuring that the development 
meets the user’s needs. It’s a collection of processes which 
are undertaken throughout a project – and how these 
processes are organised into a model which defines the 
sequence and application of the processes.

Choosing the systems engineering model is the most 
critical decision in planning a project. As well as having 
the right fit with the type of project, it must be easily 
understood and accepted by the project team. The model 
provides a common frame of reference for the team 
members and will help unify large and diverse teams. 
Examples include the waterfall model – in which progress 
is seen as flowing steadily downwards through the phases of 
conception, initiation, analysis, design etc – and the spiral 
model, which combines the idea of iterative development 
(prototyping) with the systematic, controlled aspects of the 
waterfall model.

To illustrate the benefits of adopting a particular model, 
it’s useful to look at the ‘incremental and iterative 
development’ (IID) model. IID has its roots in the large 
space programmes of the ’60s and ’70s but has evolved 
and adapted to a wide range of projects, including software 
development. IID aims to overcome the limitations of 
models which define an essentially linear development 
path and do not readily accommodate requirement changes 
during the development.

In the IID model, design can begin before the 
requirements are completely defined. By freezing an early 
version of the requirements, an initial design can be taken 
through to completion, even though it will not contain 
the full functionality. As the requirements are refined, a 
subsequent design iteration can begin – decoupled from 

the first iteration so that the first iteration remains on 

track and is completed to its original plan. The second 

iteration can begin before the first is complete. When 

the first iteration is complete, it can be tested against 

the early requirements – which means the test process 

also gets an early start and is already mature when the 

second iteration is complete. There may then be further 

iterations, following the same principle of design against 

controlled incremental requirements.

The use of this IID approach means development can be 

agile – in the sense of responding to change – but still 

follow a plan and be managed to a timescale and budget.

The model has many benefits. It manages risk by 

developing high-risk functions first and accommodating 

changes to requirements late in the development. It also 

enables early delivery of a working system. And it engages 

downstream teams covering processes like test and 

integration early in the project.

A good example of systems engineering in action is the 

development of the science data processor (SDP) of 

the Square Kilometre Array – the world’s largest radio 

telescope. The SDP is a state-of-the-art super computer 

which will process in real time the vast quantities of data 

which will come from the SKA.

The requirements for the project are coming from a number 

of stakeholders – and are evolving as the programme 

progresses. Our use of the IID approach in planning the 

project will allow the SDP to be developed in an agile but 

controlled way to meet demanding requirements and a tight 

three-year schedule.

The choice of hardware technology, for example, will be 

made late in the development to get the best possible 

performance – but the design and software development 

must start now. The geographically diverse team and 

multiple customer stakeholders will benefit greatly from 

the focus and confidence provided by early working 

deliverables. 

Adopting a rigorous systems engineering approach – and, 

in particular, the right project model – will ensure that 

development stays on track and can accommodate the 

inevitable challenges of the real world.

Richard.Williams@CambridgeConsultants.com



IN TUNE WITH YOU
Wireless technology adds a new dimension to medical implants – allowing remote monitoring 
and treatment optimisation. If you need any form of implant in the near future – whether it’s a 
pacemaker for your heart or a device to help with pain management – it’s increasingly likely that 
you’ll be playing host to a connected implant.

But successful design of wireless implants is no mean feat. It 
requires a sound understanding of the delicate balance between the 
use case and regulatory requirements, and the experience to gauge 
the challenges they pose.

To make sure a device actually works as intended, these are some of 
the requirements that designers must consider:

ENVIRONMENT – every implant has unique requirements but 
typically a ‘smart’ medical implant must communicate wirelessly with 
an external handheld device in at least three different environments:

The operating room, where the implant is programmed before being 
inserted into the patient. Performance of the implant radio can be 
affected if the external programmer is located too far away from the 
device or there are objects or people in the way. Interference from 
other electrical equipment can also affect it.

The medical office, where a clinician needs to carry out follow-up 
monitoring by wirelessly communicating with the implant using the 
external programmer device. The patient may be either lying down 
or sitting at a 45-degree angle, both of which will affect wireless 
radio performance.

The home, for remote monitoring. This often involves a bedside 
wireless box that talks to the implant to relay diagnostic information 
as well as any alarm conditions immediately to the doctor/caregiver. 
Other wireless equipment in the home may interfere with this.

IMPLANT LOCATION – body tissue affects wireless radio 
performance. It causes reflections and absorbs some of the wireless 
signal, as well as affecting the operating frequency and bandwidth of 
the antenna. The electrical properties of the body tissue surrounding 
the implant must be considered when designing the implant radio.

BODY TYPE – the patient’s body type has a significant effect on 

the communication distance between the implant and the external 

device. Implant manufacturers specify the location, orientation 

and maximum depth of implant. But the designer must provide 

contingencies for deviation from these specifications which could 

cause significant variations in performance.

PHYSIOLOGY CHANGES – patient physiology changes over time 

and this will affect the range of the wireless radio and the effects 

of body tissue on the radio antenna. The antenna may need tuning 

from time to time to accommodate changes – for example, if the 

patient gains or loses weight.

REGULATORY – depending on the frequency band used, the 

regulatory bodies place stringent restrictions on the radiated power, 

the specific absorption rate, and the rate and amount of data that 

can be transmitted over the air.

To test performance during development, designers may rely on 

tissue-mimicking gels (phantoms) with similar electrical properties 

to body tissue. At Cambridge Consultants we have developed liquid 

metal antenna technology which allows the antenna to be tuned 

during engineering development, reducing the number of design 

iterations and saving cost and time.

The ultimate goal is to enable the antenna to be customised to 

every patient at the time of implantation, and modified from time to 

time to consistently achieve optimal wireless performance. This will 

improve the battery life of an implant – and cut the number of times 

a patient has to go under the knife.

Arun.Venkat@CambridgeConsultants.com
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A SMART MOVE
Ericsson sparked a flurry of crystal-ball gazing 
about how connected our lives will be in the coming 
decade when it published its headline-grabbing 
prediction that by 2020 there would be 50 billion 
connected devices.

Opinions have ranged from two billion – if you only 
consider a few cellular machine-to-machine (M2M) 
applications like smart meters, and automotive and 
security devices – through to 25 billion if you include 
things like phones and laptops.

Whilst most of these forecasts downplay the 50 billion 
estimate, there are few products which would not benefit 
from being wirelessly connected. In the end, 50 billion 
might prove to be a rather conservative estimate.

Connectivity is touching every product and service 
category you can think of – from tractors to hearing aids, 
from parcels to oil drills. It is enabling new services and 
allowing existing services to be delivered more efficiently.

Anything which has a microprocessor could benefit from 
wireless connectivity. A recent market report forecast that, 
in 2013 alone, nearly 20 billion microprocessors will be 
shipped. At that rate, there could be 100 billion more 
connected devices by 2018, never mind 2020.

As well as adding connectivity to devices which are already 
‘smart’, the benefits of connectivity are being seen as an 
opportunity to add intelligence to traditionally ‘dumb’ 
devices. This includes a vast array of devices that connect 
to apps on your smartphone. Today’s ‘appcessories’ range 
from door locks to running shoes – and potential future 
uses are limited only by developers’ imagination.

Whatever the right number, it’s clear that products that are 
not connected will soon look very last century.

Tim.Ensor@CambridgeConsultants.com

SHAKE-UP 
IN FOAM 
TECHNOLOGY
The aerosol industry is rapidly running out of viable 
propellants – a challenge that’s been the trigger for 
our latest technology breakthrough. We’ve come up 
with a new low-cost environmentally-friendly way of 
creating foam. It produces a finer, creamier texture 
and does away with the need for potentially harmful 
emissions.

For years the aerosol industry has relied on volatile organic 
compounds (VOCs), which can be liquefied at low pressure and 
stored within an aerosol can. When the aerosol valve is opened, 
the pressure is released and some of the liquid flashes off as a 
vapour and is expelled into the atmosphere.

This action is used to break up a liquid formulation into the tiny 
droplets which are sprayed from an aerosol deodorant. VOCs are 
also used to puff up a liquid soap formulation into shaving foam.

Whilst some types of VOCs have already been banned, others 
– such as propane or butane – are still very much used in 
everyday consumer products such as deodorant and hairspray. 
These types of VOCs have been linked to respiratory problems – 
so the legislators are naturally keen to see their use significantly 
limited or even phased out.

That’s why we’re exploring some radically different ways of 
creating foams and sprays – that reduce manufacturers’ costs, 
give users a superior product, and enable consumer companies 
to deliver their products with a whole new look. And all in a way 
that won’t cost the earth.

Mark.Nicmanis@CambridgeConsultants.com



WILD ABOUT 
TECHNOLOGY
Imagine sitting in your home and being the first – and only – person to 
identify an endangered golden-rumped elephant-shrew picking its way 
through undergrowth in the depths of Tsavo National Park in Africa.
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14Not a bad achievement whilst sitting in your armchair in 
Cambridge, London, New York, Singapore or wherever you 
happen to be. Better still that you’re helping one of the most 
respected conservation organisations in the world to track this 
rare and endangered species.

With the plethora of apps that we have around us – some, 
admittedly, lifesavers but many arguably superfluous – it’s 
probably a surprise and somewhat refreshing to hear that this 
valuable feat was accomplished on a standard Apple application 
downloaded from the App Store.

The system, called ‘Instant Wild’, is being operated by the 
Zoological Society of London (ZSL). Founded in 1826, ZSL is now 
the world’s leading society in zoology, counting Charles Darwin 
amongst its early fellows. An international conservation, science 
and educational organisation, ZSL’s main goal is to promote the 
worldwide conservation of animals and their habitats, including 
operation of the renowned London and Whipsnade zoos.

Instant Wild enables photos to be captured and sent to app 
users as wild animals pass hidden cameras in remote locations 
at any time of the day or night. Users can then identify the 
animal by matching the photo to the relevant image in the field 
guide provided in the app.  With a slick user interface, the 
identification normally takes only a few seconds.

Using this ‘crowdsourcing’ technique for identification saves 
thousands of hours of conservationists’ time, by helping to sort 
the images by species group. This allows scientists to analyse 
the data fast, and identify threatened animals and their locations 
quickly to tell whether numbers are increasing or decreasing. 
This knowledge is essential for effective conservation, especially 
as the rate of biodiversity loss increases.

Instant Wild’s remit also encompasses ZSL’s Evolutionarily 
Distinct and Globally Endangered (EDGE) programme, which is 
the only global conservation initiative to focus specifically on 
threatened species that represent a significant amount of unique 
evolutionary history. As such, the EDGE programme highlights 
and protects some of the most distinct and wonderful species 
on the planet. EDGE species have few close relatives on the tree 
of life and are often extremely unusual in the way they look, live 
and behave, as well as in their genetic make-up. They represent 
a unique and irreplaceable part of the world’s natural heritage, 
yet an alarming proportion are currently sliding silently and 
unnoticed towards extinction.

Worse still, an increasing amount of this decline is due to 
poaching of certain species. For example, one rhino is killed every 
11 hours in Africa, due to the demand for products made from 
rhino horns. The hope is that the Instant Wild cameras will be 

able to cut poaching significantly by providing early warning of 
wrongdoing, as well as intelligence and evidence for prosecutions.

As the Instant Wild system developer for ZSL, Cambridge 
Consultants is proud to be part of such an important programme. 
It’s just this sort of work that motivates our engineers and 
scientists across our wide range of technical disciplines.

The Instant Wild system uses remote cameras, which are motion 
triggered. Using LED flash lighting, the devices can be used at 
night as well as during the day. The captured images are then 
transmitted over a short-range wireless link to a central node 
that collects images from multiple cameras in the area and then 
sends them up over the Iridium satellite network – which, with 
complete coverage of the globe, allows even the remotest areas to 
be observed. The images make their way across Iridium’s network 
of 66 low earth orbit satellites, positioned 480 miles above the 
Earth and travelling at 17,000 miles an hour. Once over Iridium’s 
commercial gateway, the images then make their way back 
over the terrestrial network to ZSL’s servers from where they are 
pushed out to individual users of the app. And all of this at near-
real-time speed, for rapid identification.

The overall system, including the short-range and satellite 
communication links, was developed by Cambridge Consultants. The 
ground-based equipment must withstand extreme environmental 
conditions, as well as occasional well-meant inquisitiveness from 
animals with strong jaws! Furthermore, the cameras have been 
designed to accept a ‘skin’ that allows them to be camouflaged in 
various ways to blend in with their surroundings. All of this whilst 
being able to endure rain and moisture in rainforest environments, 
whilst not resorting to drainage holes that would make a cosy nest 
opening for small insects.

The programme funds have, in part, been donated to ZSL from the 
Royal Wedding Charitable Gift Fund of the Duke and Duchess of 
Cambridge. This fund received donations from well-wishers of the 
royal couple and ZSL was one of their chosen charity recipients.

The programme passed its first major milestone with great 
success – a field demonstration undertaken by Cambridge 
Consultants and ZSL at Whipsnade Zoo. Feedback from the test 
has been incorporated into the design to refine it for its first 
major overseas trial in Kenya later this year.

In addition, ZSL won a Google Global Impact Award earlier this 
year to enable it to carry out the project to its full potential, and 
maximise the impact it will have on conserving animals and their 
habitats around the world. You can find out more about Instant 
Wild at: http://www.youtube.com/watch?v=5gqjElM9yEo

Richard.Traherne@CambridgeConsultants.com
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FORMULATION
To some, formulation is the most basic product form. But to 
many, this is an incredibly complex and lengthy combination of 
science and engineering. Unilever, for example, spends almost 
£1bn a year on research and development. And the oil and gas 
market is one of the most fundamental formulation businesses – 
yet invests significantly in cutting-edge technologies. 

FUNCTIONAL PACKAGING
There is an increasing trend to provide more value to the 
consumer through innovative functional packaging – the primary 
packaging that not only protects and markets the formulation but 
also enables a feature to further the consumer experience. This 
trend is most strongly seen in the fast-moving consumer goods 
sector, as brands differentiate their products in innovative ways 
by providing unique consumer experiences.

CONSUMABLE-DURABLE SYSTEMS
Silicon sealant (the consumable) and the gun required to dispense 
it (the durable) is a good example of how these stages aren’t 
an evolution – with aerosol silicon dispensers (ie functional 
packaging) now available. More complex systems include inkjet 
printers and their ink cartridges. There are clear consumer benefits 
to these being closed systems (which many of them are) – the 
experience and performance of the product can be optimised to 
give the best possible experience to the consumer. However, this 
needs to be a calculated commercial decision – many consumers 
won’t want to be locked into such an environment.

ELECTRONIC DEVICES
Adding electronics of some form can have a significant impact on 
the functionality of a product – specifically, connectivity. From the 
addition of a QR code to make information more accessible, to 
active electronics that enable functions, the possibilities are almost 
endless, although making the right choice to differentiate at a price 
point that increases profits is vital. This trend also allows increased 
efficiency and performance – from sports and fitness to agriculture.

SERVICES
The service model is growing – with broadband suppliers giving 
away wi-fi routers, for example. I’d even class Nespresso as a 
service and not just a consumable-durable. With services comes 
a greater expectation from consumers. There was huge uproar, 
and a prompt reversal of policy, when Microsoft launched the 
new Xbox with the revelation that consumers wouldn’t be able to 
share games with friends.

In today’s market there is a great range of options for a product. 
But you shouldn’t see these options as a hierarchy. They all have 
their own merits and pitfalls and you need to assess which of the 
options is viable.

It is important to investigate the other options and understand how 
going down those routes can provide greater differentiation against 
your competitors or open up your product to a larger target market. 
However, the decision of which route to take has to be based on the 
consumer experience needed to maximise the potential returns.

Edward.Brunner@CambridgeConsultants.com

What is your product? The answer used to be simple – whether it was washing-up liquid or a coffee 
machine. But increasingly there are more and more ‘product types’ – from basic formulations 
through to complex service business models – that your product could fall within. So is it fair to 
see the different product types as an ‘evolution’ of increasing complexity and higher value product 
development? I don’t think so…

AN EVOLUTION OF 
PRODUCT DEVELOPMENT?
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Apps are extending their reach into every corner 
of our lives – and the world around us. Evolving 
sensors, more processing power and better short-
range communications mean everything from light 
bulbs to activity monitors is now a smartphone 
accessory.

This new world brings new challenges for developers. 
The sheer variety of handsets and versions of operating 
systems can cause headaches, especially when coupled 
with the fast pace of platform evolution. But clever system 
partitioning – as well as novel approaches to speeding up 
the development cycle – are enabling products to get to 
market.

Many apps, particularly those that require image 
processing, push the limits of smartphones – and skill is 
required to squeeze out  the extra performance that can 
make a real difference to the user.

The proliferation of products brings new challenges 
around sharing and interworking. Systems can be made 
better by more things working together, be it a heart 
rate monitor that works in conjunction with your cycling 
sensor during workouts or an insulin pump that works in 
conjunction with a glucose monitor.

This sharing is likely to be app to app – and controlled 
– for a variety of reasons. There is commercial value in 
some data, for example. Also, apps need to enable sharing 
and third-party development. But the architecture also 
needs to give the product owner control over who the data 
is shared with – and what data is shared. 

The question for product owners is no longer: “Should I 
have an app?” – it’s a case of: “What should my app do 
and what other apps and services should it work with?”

Robert.Milner@CambridgeConsultants.com

AN APPY ENDING?

Ideas are easy. Innovation is hard. To bring to fruition a 
truly novel solution that meets a well-understood need in 
a way that can be meaningfully exploited while meeting 
commercial objectives is a challenge in any industry.

To do that in an industry that is heavily regulated, 
incredibly conservative and dependent on product cycles 
measured in decades – and in which a mistake costs 
lives – should be bordering on the impossible. Yet that is 
what those of us who drive innovation in surgical tools and 
implantable devices do every day.

The discrete steps to innovation are generally well 
understood:

Find a need that is not yet fully met  >  Work out how 
that need might be monetised  >  Identify potential 
core enabling technologies  >  Develop an excellent 
product/service

But that is not enough when innovating in an area as 
safety-critical as surgery or implantable devices.

Identifying unmet needs requires an understanding of 
clinical, product, technology and procedural context. 
Developing a business case demands knowledge of 
complex technology adoption characteristics, surgeon 
sensitivities and the attitude to clinical risk. Identifying 
technologies requires an understanding of their pedigree 
and potential regulatory burdens. Development must be 
constantly steered by the clinical and commercial insights 
that drove the innovation but also by the demands of a 
heavily regulated development environment.

The context of surgical innovation is a complex one – and 
only the most experienced practitioners can deliver success. 
Cambridge Consultants is unique in having an innovation 
process that is directly aligned with our ISO 13485 
accredited development process and integrates all skillsets 
in every aspect of the innovation and development activity. 

Simon.Karger@CambridgeConsultants.com

PRECISION INNOVATION



THE FUTURE  
STARTS HERE
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Technology has advanced at an incredible rate in the last century. Even ‘simple’ things that we 
take for granted today – like mobile phones and high-definition televisions – were true science 
fiction for the masses a mere 30 years ago. And these are the tip of the iceberg. 

As we advance in areas such as embedded computing and signal processing, wireless 
communication, sensing and biomedicine, the sophistication and – most importantly – value 
and opportunity that we can derive from our technological breakthroughs escalates. The ability 
to interact with the world around us, extracting or injecting information, and processing that 
information in ways that were unachievable before – and doing this in a distributed and mobile 
manner on a worldwide scale – presents new untapped opportunities. Opportunities that will 
fundamentally change how we live our lives in the future. 
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MOBILITY AND CONNECTIVITY
Today, mobility is everywhere, so to speak. We all expect to be able 
to do anything wherever we are. And this desire to have round-
the-clock global access to our favourite services will continue to 
intensify. With the exception of the most challenging applications 
– and, of course, taking into account capacity limitations – wireless 
technology solutions exist for the majority of what we do today. 
However, deployment of this technology presents challenges – of 
which power supply and availability of sufficient spectrum are 
probably the most acute.

Devices with mobility still need to be powered, as smartphone owners 
know only too well.  For critical applications, such as body-implanted 
devices, batteries must be miniaturised and replacement requires 
surgery. External powering is awkward and therefore energy harvesting 
within the body is attractive. Impressive advances are being made 
in this area and, when achieved, will open up a number of other 
possibilities such as identity, payment and tracking applications or 
even permanent in-body diagnostics for the ‘worried well’.

Similar innovation is required in how we use spectrum. The 
frequencies best suited to long-range communications are becoming 
increasingly congested, whilst the demand for data continues to 
grow exponentially. Future devices need to become more intelligent 
in the way they access spectrum – ‘cognitive radios’ will switch on, 
understand what spectrum may be available to them and then access 
that spectrum on a case-by-case basis. Few devices will communicate 
long range. Instead, there will be shorter hops from one unit to the 
next. An implant will communicate with a node nearby, with the data 
relayed via in-building hubs to the worldwide networks.

Inevitably, politics and arguments around what can be switched off 
and re-used will increase. An increasing reliance on communication 
for all aspects of daily life will lead to tension where services fail or 
are unfairly limited. In the future, an inability to access the internet 
could be as likely to incite rioting as the tax rises which spark fuel 
protests and blockades today.

EXTREME USER INTERFACES
Evolution of user interfaces is all around us. Touch technology is 
replacing the keyboard and mouse, and cloud services are providing 
better voice recognition or advice on how to take a better photo. Such 
advances in physical interaction and hidden services will come more 
and more rapidly. For example, with the human finger containing 
a disproportionate number of nerve endings, haptic interfaces – 
interfaces which stimulate, as well as measure, touch – will inevitably 
replace the simple touchscreens of today for physical interaction. 
Meanwhile, the always-connected nature of devices will allow them to 
present only the most relevant information for their user.

The step change will be adding connection to human intelligence – 
combining self-powering implants and brain interfacing. Instinctively 
knowing where you are by receiving external radio signals, accessing 
external data (from a nearby phone or a remote cloud) or assessing 
your health could all be possible. By this point the humble personal 

music player or mobile phone will have taken the journey from 
clunky unit to sleek device (today) to in-the-ear bud to implanted 
and invisible – and possibly indistinguishable from its host.

DESIGN IT YOURSELF
Today, most products offer us little in the way of customisation – 
perhaps the appearance of the user interface or snap-on covers. 
Our choice is generally limited to mass-produced items shipped 
from distant parts of the globe. Advances in 3D printing and other 
manufacturing technology may lead to in-store customisation of 
products in the next 10-20 years but with key assemblies, such as 
printed circuit boards or optics, still manufactured as they are today.

In time, the growth of genuine local manufacturing will be boosted 
by drivers such as the need for supply chain control during political 
instability or a reduction in carbon footprint from shipping and 
recycling. Users will, for the first time, be able to choose or even 
design a product’s capabilities. New business models in advertising, 
branding and intellectual property will flourish.

TECHNOLOGY AS THE JUDGE
In the early 21st century we are happy with the idea of devices getting 
smaller, more powerful, more responsive and more connected. Where 
devices allow us to participate in social media or crowdsourcing, 
we feel ‘in control’ and able to opt out. There is a clear distinction 
for most people between online and ‘real’ life – good deeds done 
for a neighbour or fellow worker are likely to be unrelated to helping 
someone on a web forum. This distinction will blur in the future.

Whether desirable to an individual or not, there will be increasing 
evidence of how we lead our lives available to those wishing to mine 
the data – from social networking, communication, surveillance, 
payments and implants. New services will take advantage of this, 
perhaps judging someone’s contribution to society – have they 
been sufficiently charitable, helpful and environmentally minded to 
deserve a promotion or even just a parking space at a store?

VISIONING THE FUTURE
In April 1911, the Marconi Company went into print with The 
Marconigraph. The forward to that edition stated: “Seventeen years 
ago the idea of wireless telegraph for the communication of wireless 
messages through space was regarded as an impossibility, yet within 
a year of that date the ‘impossible’ was achieved.”

At Cambridge Consultants we’ve had the privilege, over more than 
half a century, of working with leading companies in their fields to 
develop business and technical breakthroughs in a broad range of 
markets. We’ve invented new products and technologies that provide 
valuable business advantage in a highly competitive world.

No-one can truly claim to be able to see into the future. But painting 
a picture of what may be in store – and simulating future scenarios 
– allows our imagination, innovation and expertise to constantly 
redraw the boundaries of the impossible.

Monty.Barlow@CambridgeConsultants.com



On the flip side, consider the agile nature of companies such as 

Amazon, which has adapted to changes in the consumption of 

media with the successful launch of Kindle. So what could come 

and rock your world? 

TECHNOLOGY AVAILABILITY
Technology invention and discovery have led to new businesses 

and opportunities throughout history. But technology ‘innovation’ 

doesn’t need to come from new inventions – it can come from the 

transfer of technology across industries.

The investments of one industry can lead to cost/size/

performance improvements that make a technology accessible in 

a different sector. And with sufficient foresight and planning, you 

can benefit from this knock-on effect.

A good example of this is the proliferation of low-cost silicon 

to enable connectivity, which has resulted from investments by 

the consumer electronics industry. We are working with many 

companies from different industries who are exploring how to take 

advantage of this. And it’s leading to the growth of new business 

areas. The medical industry, for example, can use the technology 

to monitor patient use of devices. And there’s been an explosion 

of sports and fitness connected devices to provide consumers with 

information to improve their performance and technique.

Other industries are just beginning to dip their toes into the 

‘connected’ sea. Increasingly, fast-moving consumer goods 

companies are asking: “What does ‘digital’ mean to us? How can 

it increase/improve our conversations with consumers?” We’re 

seeing lots of small-scale experiments to understand this better.

REGULATION
National and regional regulation can have a significant impact on 
how you do business – and can also create opportunities.

For example, legislation requiring easy removal of batteries to 
help with recycling at the end of a product’s life has affected the 
way we design and make products. And more stringent regulation 
covering the use of volatile organic compounds in aerosols is 
likely in the near future, which is why we’re developing new spray 
and foam technologies.

Imminent regulation requiring the serialisation of medications 
is being closely watched by pharmaceutical companies, whilst 
also presenting opportunities for the printing industry and data 
infrastructure providers who will be able to support this requirement.

GLOBAL MACRO TRENDS
Macro trends may not happen fast but the impact on your 
business can be very significant. The economic shape of 
our world is shifting – last year, for the first time, the GDP 
of emerging markets exceeded that of advanced markets 
($44.1 trillion against $42.7 trillion). Consider the increasing 
globalisation of human capital and the increasing trend towards 
innovation BY emerging markets FOR emerging markets. What 
does this mean for your business?

The world is changing around us in many ways – and standing 
still is not an option. For those who take the time and have the 
energy to understand the changes and their potential impact, 
opportunities abound.

Ruth.Thomson@CambridgeConsultants.com

WHAT’S GOING TO ROCK YOUR WORLD?
Big changes – be they environmental, technological, commercial, political or regulatory – can rock the world 
of your business. You only have to look at the changes in fortune of brands such as Kodak, which – despite 
inventing digital imaging technology – failed to recognise the consumer desire for the advantages digital would 
provide over traditional film.
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First, she noticed the icon from Hilary Johnston’s implant, 
acknowledging that last night’s surgery had gone well and that 
connectivity was up and running – all good. Grayjoy, Henderson 
and Wu were scheduled for weekly appointments today but their 
real-time vital signs and treatment adherence levels were perfect. 
Dr Marshall sent them a quick voice-to-text note to meet them 
next week instead – keep up the good work guys! Ben Parker’s 
latest blood work was more troubling, however. Dr Marshall 
ordered a smart patch home test to be dispatched to him.

Ben ripped the thin cord off the package. Great. Another 
test. He applied the smart patch to his arm, and winced 
at the slight sting as the micro-needle sampled his blood. 
Whipping out his smartphone, he swiped on the incoming 
diagnostic notification, confirming the upload to Dr Marshall’s 
records. Well, at least I don’t have to drive to the hospital, he 
grumbled, as he checked his watch.

Later that day, another notification buzzed to request authorisation 
for a prescription modification. Ben confirmed and felt his pill 
box buzz in his backpack, resetting the dose regimen. As per 
the default for any regimen change, the action also triggered 
a sync between his calendar and Dr Marshall’s, looking for an 
appointment. With any luck, if I keep my adherence score high, I 
can also postpone that one, he thought.

This future is not upon us – but it’s just around the corner. With 
the rise of wearable electronics and the growing bring-your-own-
device IT policies for healthcare professionals, the technology 

bricks – as well as the consumer expectations – are ripe for the 
introduction of a vast mobile connected health initiative.

Furthermore, stars are aligning for the great mash-up of 
consumer and medical mobile technologies. Healthcare privacy 
issues are converging with those of social media. Health coverage 
providers are exploring efficiencies through outcome-based 
strategies, and myriad  technology companies are lining up with 
concepts to charge through the first available breach.

There are still, however, barriers to realising the potential of 
this vision.

First is the regulatory bodies’ ability to set up a medical-grade 
framework to address all these new applications and ad hoc 
devices. A few systems, like those of AliveCor and AirStrip, are 
already paving the way. Second is the availability of appropriate 
reimbursement codes – which have just started to be awarded to 
solutions like WellDoc. Third is the ability to create an acceptable 
workflow for healthcare professionals, while mitigating the 
liability risks that could potentially arise. How do I deal with all 
this data coming from multiple patients? If my phone is off when 
I receive a critical notification, am I liable for my patient’s state?

It will then be up to technology and design companies to 
deliver medical solutions with cautious and rigorous user 
experience that is on a par with the experience of consumer 
solutions. The integrated mobile future is coming.

Serge.Roux@CambridgeConsultants.com

Dr Betty Marshall arrived at the hospital early, as usual, trying to get a head start on the day’s 
workload. Hunting for coffee sweetener, she switched her Google Glass over to ‘work’ profile. 
This allowed her to quickly review her patient dashboard flags.

THE GREAT EXPERIENCE MASH-UP
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