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Welcome to issue 50 of interface

at the time of writing, the world is facing down many 
challenges and is having to deal with several calamities. 
threats remain, ranging from the forces of nature to 
extremist gangs and terrorism. 

the theme of this edition of interface is ‘responsibility’, 
and it features exciting developments and innovations 
that bring with them opportunity for dealing with the 
challenges of life today but also the need for vigilance 
and responsibility in how new technology is used.

mobile communications is a good example. Whilst this 
was designed to keep people in touch with each other, 
friends and family, some exploit its capabilities for fraud, 
identity theft and other nefarious purposes. similarly the 
internet – it opens up a new world of possibilities but 
there are those who do and will try to use it in ways that 
for many are a threat, a challenge or worse.

it is important when working at the cutting edge of 
technology to remember that with innovation must also 
come caution, respect and responsibility. security is 
at the forefront of our minds at cambridge consultants 
when considering new products and technology and it is 
something that concerns our clients. ‘What if?’ is always a 
thought-provoking question.

this interface is not, however, full of doom and gloom 
– many of the articles celebrate innovations being made 
in secure, safe and user-friendly technology. i hope that 
you enjoy our 50th edition of interface and its eclectic 
and varied mix.

Brian�Moon,�CEO�–�Spring�2011
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cambridge consultants has been awarded a second 
highly prestigious Queen’s award for enterprise, this 
time in the innovation category, for the ground breaking 
through-wall radar, Prism 200. the award follows on 
from the Queen’s award for international trade in 2009.

Prism 200 received the award due to its revolutionary 
handheld through-wall radar technology, which has 
been designed to be used by police, special forces 
or the emergency services. Deployed in over 67 
countries around the world, it provides quick and covert 
intelligence on the movement and location of people 
in a room or building - without the need for invasive 
sensors. this compact, portable and durable product 
uses advanced signal processing to highlight moving 
people and objects in cluttered environments, through 
doors or brick, block and concrete walls.

the latest addition to the Prism through-wall radar 
product line has also been unveiled in the form of the 
Prism 200c. Both lightweight and inconspicuous, the 
device fits covertly inside a backpack which is then 

simply placed against the outside wall of a room or 
building. alternatively, the operator can simply lean 
against a wall to either monitor or record the activity 
within a building, maintaining cover by operating it via 
a handheld laptop computer or similar personal device 
on site. 

A refreshing change for mobile apps

Cambridge Consultants  
wins�second prestigious  
QuEEn’S�AwArd�fOr�EnTErpriSE

With the 2012 olympics just around 
the corner, we have developed the 
i-dration bottle – the first in a new 
generation of hardware smartphone 
apps. Working in synchronisation 
with a smartphone, the i-dration 
device helps sportspeople maintain 
optimum levels of hydration for 
improved performance. 

in physically demanding 
scenarios, levels of hydration 
can have a significant impact 
on performance. the i-dration 
hardware app encourages athletes 
to drink when they need to, rather 
than only when they feel thirsty. 

Drinking too much water can 
have an equally negative effect 
on sports performance as drinking 
too little. the i-dration device 
solves this problem by ensuring 
users maintain a proper balance 
of hydration for record-breaking 
performance. the device works 
by giving advice based on real-
time data gathered by the bottle, 
which is transmitted wirelessly to a 
smartphone application. intelligent 
sensors in the i-dration bottle can 
be used to monitor the external 
temperature, drinking frequency 
and quantity, and this data is then 
sent via Bluetooth to its user’s 

smartphone. the phone’s inbuilt 
accelerometer and gyroscope can 
measure exercise levels, and by 
‘fusing’ the data from a heart rate 
chestband and information pre-
entered using the smartphone 
interface (such as height, age and 
weight), the application can perform 
an assessment of a user’s hydration 
levels. the i-dration bottle then 
responds accordingly by flashing 
a blue light if the athlete needs to 
drink more. 

the device is the first in a long-line 
of ‘hardware apps’ being developed 
specifically for smartphones.
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With the Western world recovering very slowly from the recent 
recession, and tighter restrictions for medical products being 
applied by the us food and Drug administration (fDa), more 
and more medical device r&D is being located in asia. in india 
especially there is a growing middle class that can afford more 
sophisticated medical products and as a result india’s medical 
device market has grown from what was approximately $1.5 
billion in 2006 to over $2.6 billion in 2010.

in 2006 cambridge consultants was approached by sun 
Pharma advanced research company ltd. (sParc) – one of 
india’s leading pharmaceutical research companies, and Design 
Directions, a leading Design House in india, with the aim of 
developing the next generation Dry Powder inhaler (DPi).  

the device employs a novel de-agglomeration engine to separate 
the drug from the lactose ‘carrier’ particles. Based on a highly 
efficient airway design, the patented drug separation mechanism 
has successfully completed clinical trials and demonstrated 
that it is capable of delivering significantly more of the drug 
to the deep lung than traditional inhalers. in practise, this 
will minimise side effects from drug build-up in the back of 
the throat, reduce non-systemic load and wastage, and means 
almost 50% less active drug needs pre-loading into the device in 
comparison to a standard inhaler. 

the design programme for this product is now in the latter 
stages of ramp up into commercial production. the working 
relationship with sParc during this development has been 

when EAST

Women constitute more than half of the world’s population, have 
a longer life expectancy than men and consume more healthcare 
resources. in the us, women account for two thirds of the 
surgical procedures. Women’s health issues affect everyone’s 
lives at some stage, directly or indirectly, women and men.

until a short time ago, women’s health was understood to 
refer to the conditions that exclusively or predominantly affect 
women, such as those in the gynaecological (GYn) and obstetric 
specialties. more recently, women’s health is understood to also 
encompass gender-related differences. information provided 
by the society for Women’s Health research indicates that, 
for instance, women are 2.7 times more likely to acquire an 
autoimmune disease, with lupus affecting 9 times as many 
women as men. eighty percent of people affected by osteoporosis 
are women and 53% of deaths caused by cardiovascular disease, 
seen as a “man’s disease”, occur in women. 

in addition to anatomical differences, there are biological and 
physiological differences between men and women. there are 
gender differences in response to pharmaceuticals. for instance, 

some pain medications are far more effective in relieving pain 
in women than in men, and women tend to wake up from 
anaesthesia more quickly than men.

the women’s health agenda also recognizes that women are more 
likely to embrace preventive medicine. men are more likely to 
neglect medical checkups and opt out of screening programmes 
resulting in the need for reparative medicine. this is illustrated 
by a recent colorectal (bowel) screening programme’s key 
performance indicators which showed that, whilst men were more 
likely to have a positive screening test result and more cancers 
were detected in men, uptake was higher in women.

the realization of these facts has not been missed by healthcare 
companies. many leading players dedicate specific programmes 
to women’s health, aiming at helping women to lead longer, 
healthier lives. some companies focus exclusively on women’s 
health issues, namely breast health, diagnostics, GYn surgical, 
and skeletal health. other companies, with broader focus 
declare a particular focus on conditions for women. others 
without a specific association with GYn nevertheless market 

the female of the species
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very similar to that experienced with any client. the cultural 
similarities outweigh the differences. With that said, a close 
face-to-face working relationship is always favoured for 
efficiency. With this geographical limitation, project tasks and 
instructions must be explicit to avoid any possible confusion and 
time delay in the program. 

the plans to launch the final product include an initial launch in 
india followed by a launch in the us. With this in mind cambridge 
consultants employed its proprietary medical Development 
Process (mDP) which ensures a device design and development is 
compliant with iso 13485 standards and Qsi. the final Design 
History file (DHf) which is the output from this process can then 
be used in any application for fDa approval for a us launch.

employing such systems leads to very tight design control 
processes, and the familiarity with these european standards to 
the asian manufacturer requires a well laid foundation prior to 
beginning the process. face-to-face meetings with the supplier 
at this initial documentation setup phase can be invaluable and 
save time and money. With these guidelines in place workflow 
becomes extremely efficient. the success of the collaboration 
between cc and sParc is reflected in the relatively short 
development time of this product. the project is testament 
to what can be achieved by embracing different cultures and 
working practices.

Mark.Berry@CambridgeConsultants.com

gender-specific medical devices. for instance, joint replacement 
implants designed specifically for women have been developed 
in the last few years, recognizing that more than two thirds of 
patients suffering from osteoarthritis are women and that it’s 
not just a question of size but a matter of tailoring implants to 
the distinctive anatomical features of a woman’s knee with the 
intention to provide a better fit, and improved movement.

over the last few months, cambridge consultants has dealt with 
a variety of medical devices with a particular focus on female 
health problems. the range of areas varied from gynaecology 
(surgical tools for uterus-preserving fibroid removal, and surgical 
meshes for pelvic organ prolapse) to urology (active implantables 
for stress urinary incontinence), contraception (hormonal intra-
uterine systems), and breast cancer (surgical navigation for 
cancer staging). 

it seems that gender matters.

paula.Gomes@CambridgeConsultants.com
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With stroke and tia affecting so many people it is not surprising 
that the treatment of these conditions is near the top of many 
agendas. although there are initiatives in place to help people 
recognise the signs of a stroke (e.g. the stroke association’s act 
fast campaign), and in-patient hospital care is improving, the 
lack of community-based physiotherapy for stroke patients has 
been heavily criticised in some quarters. 

stroke survivors can face a variety of long-term physical, mental 
and emotional problems and as a consequence there are many 
different types of professionals involved in the rehabilitation 
process. occupational therapists, speech and language 
therapists, community psychiatric nurses, ophthalmologists, 
orthotists, continence advisors, dieticians and physiotherapists 
can each help with specific areas of the recovery process. the 
rehabilitation journey begins in hospital but patients are being 
released from hospital earlier and earlier, not just for cost and 
resource reasons but also because studies have shown that 
recovery rates are improved when the patient is in familiar, 
comfortable surroundings. the benefits of home healthcare are 
well documented but, when the patient population’s demand 
outstrips supply, the therapy can often become disjointed, 
sporadic or even disappear altogether. the uK care Quality 
commission’s recent audit highlighted regional variations in the 
community-based stroke care on offer and, with budget cuts 
expected in many areas, existing provisions for the rehabilitation 
of stroke survivors are likely to come under threat. 

Physiotherapy is integral to the rehabilitation of many stroke 
patients and can help them recover mobility, balance and 
strength. But ‘moving on’, a report compiled by the stroke 
association and the csP, indicates that the majority of 
physiotherapists working in the field felt that they could not 
achieve the best outcomes for their patients due to lack of 
personalisation of the services and lack of resources. it also 
found that 21% of stroke survivors who felt that they needed 
physiotherapy did not receive any at all.

typically a physiotherapist will use a combination of exercises 
and massage to help regain and maintain muscle and joint 
performance. coordination, balance and range of motion can 
often be challenges following a stroke, and the physiotherapist 
will devise a set of exercises suitable for the patient’s current 
ability and long-term goals and will work with them as they 
follow the regime. However, due to the intensive nature of the 
treatment, and the supervision required for the patients, the 
burden on the physiotherapist is huge and patients are often 
encouraged to conduct their exercises on their own. time and 
cost are the main obstacles to providing ongoing, personalised 
physiotherapy care in the home. But what if there was an 
interactive tool that the physiotherapists could use to treat and 
monitor their patients remotely?

suma is cambridge consultants’ low-cost, ‘squeezable 
interface technology’ that has a wide range of applications in 

According to the british heart Foundation, it is estimated that there are over  
1.1 million people living in the uk who have suffered a stroke, and with an ageing 
population, this number is likely to increase year-on-year. The impact of a stroke can be 
devastating, not just for the individual and their family, but for the wider community.  
It is estimated that the total economic cost of stroke and Transient Ischaemic Attack 
(TIA, also known as a mini-stroke) to the uk in 2006/07 was £4.5 billion.

squeeze or stroke?
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the consumer products market, and was originally developed 
as a normal way to interact with emerging 3D technology that 
is becoming widespread. a deformable foam layer covers a 
matrix of nodes and, as the foam is manipulated, outputs are 
generated in proportion to the pressure applied. By including 
orientation-dependent sensors the device is able to indicate both 
position-in-space and deformation. the beauty of this technology 
is that it is embodiment-independent and, as a result, can be 
implemented in a variety of products from a simple, pressure-
sensitive plate to a spherical games controller.

cambridge consultants has a strong history of transferring 
technology from one market area to address needs in another 
and, by employing suma in the medical field, it can become 
a powerful aid for home healthcare. By taking the squeezable 
interface and forming it into a dumbbell shape a user is able 
to perform some of the simple exercises that they may use in 
their stroke therapy and see the way that they manipulate the 
device (down to an individual finger-press level) replicated on 
their Pc screen in front of them. this provides direct feedback to 
the user about the range of motion (orientation) and the forces 
(deformation) that they are able to produce and they can use this 
data to track their progress. the interactive nature of exercising 
in this way is likely to promote independent therapy and 
provide motivation for the patients. the flexibility of the suma 
technology means that the therapy delivered is not restricted 
by the shape of the device. accessories could be developed to 

target, for example, the extension of the fingers (to help provide 
therapy for the ‘claw’ which is a common long-term side-effect 
of a stroke), a step for the exercise of the lower limbs, or insoles 
to help work on balance and gait.

the role of technology in stroke recovery need not be limited 
to physiotherapy. Diary functions, memory aids and word 
games could be integrated into the software package providing 
interactive, programmable aids for a variety of the challenges 
that the patients face. 

using suma in home-based stroke care will have many benefits 
for both the patient and for the therapist. the platform 
provides real-time feedback for the patient about how they are 
performing which can be used to track progress and provide 
a more interactive experience. the therapist could also use 
accompanying software to prescribe personalised exercise 
regimes for their patients and could review the collected results 
periodically, or remotely, which would vastly reduce the amount 
of time they have to spend physically with the patient whilst 
maintaining a high quality of care. 

there is no substitute for one-to-one therapy from a professional 
but, with the help of technology, we can support physiotherapists 
and carers in providing the best ongoing rehabilitative care to 
stroke patients in their own homes.

Sam.patterson@CambridgeConsultants.com



A�fiSCAl�MASTErClASS
In january 2010 britain officially came out of the longest and deepest recession on record (i.e. 
post war). With debt interest effectively the fourth biggest spending department, bigger than 
defence, fiscal constraints are being introduced to rein in public sector borrowing. In real terms, 
by 2015 spending will be around 10% lower than it is today, 490,000 jobs will be cut and a 
wave of public sector reforms is expected. This picture is not just limited to the british economy. 

implementing the spending cuts will be far from easy. a recent 

masterclass on leading organisations to succeed in challenging 

times was run by cambridge consultants for acPo. at this event 

we explored how the police service must rise to the challenge 

of a fiscally constrained environment and make radical changes 

in the way they operate, in order to drive up productivity and 

cut costs so that they can continue to afford the most important 

front-line services and maintain operational capability.

the masterclass made use of the deep knowledge cambridge 

consultants has of how private sector businesses innovate to stay 

ahead of the competition. the private sector is characterised 

by moments of radical innovation followed by many years of 

iteration and a recession can be precisely the stimulus needed to 

take the next innovative step. successful companies stay close 

to their customers and invest relatively comprehensively in the 

future through smart r&D whilst reducing costs selectively and 

focusing more on operational efficiency. 

against the mixed and often conflicting backdrop facing the 

police service, the masterclass explored how acPo might 

borrow lessons from the private sector and translate them 

into meaningful actions to protect front-line services and 

maintain operational capability. the opportunities identified are 

summarised below:

process

apply ‘lean’ methods to take costs out of the business. simplify 

and consolidate processes, look beyond regional boundaries and 

minimise duplication. take a system-wide view and focus on 

customer needs not on customer wants.

people
Promote change through leading by example; using knowledge of 
the business to build confidence and gain buy-in. 

staff need to be active participants and an attitude of 
challenging the status quo needs to be created. Greater flexibility 
is required so that staff can be rewarded for being progressive 
and to enable increased decision-making by front-line staff. 

performance
there has to be stronger differentiation between good and poor 
performers. Performance measures need to be an integral part of 
workflow, reflecting the shift to greater local emphasis, and focus 
on end customer delivery.

partnership
a win-win situation with the private sector and with other public 
sector bodies needs to be achieved, with coherent risk/reward 
sharing between partners. the ability to create single outcome 
partnerships is essential. 

procurement
there needs to be a strong emphasis on the use of common 
technology platforms with agreements on priority areas and key 
initiatives that have a span greater than individual forces. 

the masterclass highlighted that although a period of significant 
fiscal constraint will be painful, it can provide the stimulus needed 
for radical innovation that creates the necessary environment to 
drive up productivity and cut costs while still protecting front-line 
services and maintaining operational capability into the longer term.

liz.Orme@CambridgeConsultants.com
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Writing data fusion algorithms is similarly embarrassing: we struggle to feebly imitate the human 
(or animal) knack for combining uncertain information from disparate sources.

How humans process information is an open question, but attempts to fuse data in silico often 
use Bayesian methods. in a Bayesian data fusion algorithm, uncertain beliefs are represented 
with probability distributions. as information arrives, these beliefs are updated (usually retaining 
some uncertainty) using Bayes’ formula. to resolve a one-dimensional question (How long will the 
meeting last?) you often need to model uncertain beliefs about several interrelated things (Who will 
be there? What do they want? Will there be biscuits?).

a real life, commercial example of this came from the Highways agency. How much do journey times 
vary on a given stretch of motorway? estimates can come from pairs of number plate reading cameras 
(widely and erratically spaced), GPs trackers in a small subset of vehicles, and inductive loop sensors 
buried in the roads. none of these cover the whole network at all times, so we have to combine data 
from different sources to answer the question. simplistic algorithms that define a preference order 
for data sources, and choose the favourite available, do not always work. one problem is that each 
source has a different bias (which can depend on the road and time of day), giving rise to apparent 
step changes in traffic speed when one source is replaced by another. our new algorithm starts with 
very uncertain beliefs about true journey times, and about sensor bias and noise, and then uses data 
to condense these beliefs to a small range of plausible, coherent scenarios.

another example: suppose you want to track a car in central london. the car carries a loran 
receiver, which estimates its position by comparing times of flight of radio signals from several 
widely spaced beacons. the loran error can be many tens of metres, or worse, especially in cities. 
But armed with a street map, you can infer the vehicle’s route with reasonable confidence. this is 
fusion of three data sources: a road map, the loran location estimates, and knowledge of how cars 
move. We did this with a ‘particle filter’ algorithm, where a fleet of simulated ‘particles’, representing 
hypothetical cars, crawl randomly around the map. Periodically those whose trajectories can’t be 
reconciled with the loran data are culled, whilst the other particles are replicated.

modern echo location sensors work well, but in terms of data fusion we are still very far from 
matching the ability of bats – let alone people. We use numerical acceptance criteria for many of 
our inference algorithms, but the crunch is still usually the visual test: does the output look right? 
making pictures of data sets remains crucial because it creates a chance to get a second opinion 
from a human brain.

Sarah.lewis@CambridgeConsultants.com

people had been working on acoustic echo location devices 
for some years when in 1938, donald griffin and friends 
confirmed suspicions that bats were already at it (actually 
lazzaro spallanzani got close to this discovery in the 18th 
century, with experiments that can’t have been much fun for 
the bats: he plugged their ears and blinded them, then let 
them loose in a cathedral strung with little dangling bells so 
he could hear when they bumped into things). 

HOW loNg … ?



the 
invisible 
answer

spectrum is a resource. With a growing world population and pressure on wireless connectivity, it has 
become apparent that we don’t have enough spectrum, or at least we are not using it effectively. Certainly 
with the advent of smartphones and tablets, the traditional cellular networks have become overloaded. This 
is not only a problem for developed nations but also for the emerging economies where typically a much 
higher proportion of income is spent on mobile connectivity. 

in 2003 there were about 1 billion mobile phones. in this 
decade ericsson is predicting 50 billion devices - where do we 
go if networks are already overloaded and there is either not 
enough money or the appetite to roll out more infrastructure? in 
north america the national Broadband Plan calls for 500 mHz 
of spectrum to be made available to stimulate economic growth 
and help pay off the national deficit. Wireless broadband, they 
believe, will be a key platform for innovation in the us in the 
next decade. there is every reason to think it will be the same in 
the uK, mainland europe and the rest of the world.

as part of the solution, the us, uK and the rest of europe are 
pushing ahead with roll-out of a Whitespace initiative. this 
allows local reuse of uHf tV spectrum which could be used for 
applications similar to Wifi. so a 3G phone might offload data 
onto a Whitespace network rather than a Wifi network, or both 
perhaps. some advantage in range is to be gained using the 
lower frequency Whitespace bands although we mustn’t forget 
that antenna performance (for the same physical size) is poorer 
at these frequencies. the idea of reuse can be read as a way of 
retrospectively replanning the tV frequencies. this coincides 
with the shutdown of the analogue tV network to make way for 
the more spectrally efficient digital tV. 

regulation is being put in place to allow the development of 

products, and the fcc have already set out the rules for north 

america. in the uK the regulator ofcom published its rules 

for operation in november 2010 under the title ‘implementing 

Geolocation’. this title illustrates the decision by both the 

fcc and ofcom to allow Whitespace spectrum access by 

knowing the geographical position of a user. the method will 

use a database of incumbents to decide whether or not to grant 

spectrum use to the requester.

one question that is repeatedly asked is: ‘How much spectrum 

is actually available?’. Different interested parties have different 

views ranging from ‘a lot’ to ‘none’. to try and answer the 

question here at cambridge consultants we have developed 

a database model to examine the problem. using reasonable 

assumptions we have estimated that, on average, there is about 

130 mHz of spectrum available. some areas have little spectrum 

available and some areas have quite a lot. it does depend on the 

assumptions made. nevertheless the Whitespace initiative has 

well and truly started and with the demand for spectrum it is 

likely to move ahead at pace.

fraser.Edwards@CambridgeConsultants.com
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ecovation

studies indicate that up to 50% of mDi users, rising to 75% 
of children and elderly, have poor inhaler technique. the most 
significant factor being the coordination of inhaled breath with 
the actuation to deliver the drug. this leads to patients not 
receiving the full dose and therapeutic benefit of their treatment.

one solution to the problem lies in training. the current 
method of nurses describing then observing patient inhaler 
technique appears unreliable. 

our simple training device ‘t-haler’ has been developed to 
provide engaging and interactive feedback to the user on the 
steps that were performed correctly and coach the user in the 
areas that need improvement. this device, based on an mDi, 
can be used as a standalone training device or incorporated 
into a prescription inhaler product, to give real-time indication 
of correct use or even report poor usage and compliance 
issues back to the healthcare provider. 

there are approximately 5.4 million people in the uK that 
suffer from asthma, of whom 1.1 million are children. With 
an estimated £61 million spent on emergency admissions for 
asthma and 1200 deaths each year, isn’t it about time we 
looked at a better way to improve inhaler techniques?

Tracey.Jacob@CambridgeConsultants.com

every 17 minutes a child is taken to hospital 
emergency admissions, in the uK alone, suffering from 
a severe asthma attack. this is a problem not restricted 
to the uK, with similar statistics across the world. 
asthma is a debilitating disease which can be deadly, 
but importantly, asthma can be controlled and managed 
through the correct use of drugs which are primarily 
delivered using inhalers. there are many inhaler devices 
to choose from, but in common they are often difficult 
to use. the most widely prescribed is the metered Dose 
inhaler (mDi) which is notoriously hard to use correctly, 
leading to poor compliance.

Learning to BreAtHe

Embracing�the�conflicts�within�Ecodesign
Due to increasing regulatory demands, more of our clients will 
be seeking to include environmental considerations in their 
product development. consumer drive to make purchasing 
decisions based on environmental issues is, however, complex 
as the connection between their use of a product, and the 
environmental impact appears remote and insignificant. 
improved labelling of products, so called eco-labels, is 
supporting consumer understanding, which will pave the way 
for more radical steps to reduce environmental impact. 

We are generating a new and tested innovation process to help 
clients create new concepts that have a reduced impact on the 
environment. By combining creative thinking with technical 
acumen, ‘ecovation’ explores the boundaries of what is possible 
in reducing environmental impact alongside the cost of material, 
the ease of manufacturing and the appearance of the product. 

conflict is inherent within this innovation process. We’ve 
been tackling vacuum cleaners as a case study where the 
consumer assumption is that more power provides improved 
cleaning. our lifecycle assessment shows, however, that the 
greatest impact of a vacuum cleaner is the in-use energy 
consumption. this created the following challenge for us: 

How can we decrease environmental impact through 
reducing energy consumption whilst maintaining cleaning 
performance and convince the consumer of this?

other products have challenging consumables considerations. for 
example a medical device we are analysing with a durable monitor 
and single-use test strips has a conflict between the vast amount 
of waste produced and their ease of use and safe disposal.

rather than making “eco-tweaks” there are real opportunities 
for companies to respond to the drive towards green products 
and services in innovative ways, resolving conflicts and 
creating shared value. if you have an idea that we can apply 
our ecovation methodology to then please get in touch. 

We’re interested in challenging the process!   

Cassandra.padbury@CambridgeConsultants.com



injecting new life 
into biologics

the ability to self-administer drugs and self-manage these 
chronic diseases is a challenge not only for the patients, 
clinicians, caregivers and payors, but also the pharmaceutical, 
biotech and device companies providing the treatments and 
administration routes. for a number of drug providers this does 
not always relate to the challenges faced during the introduction 
of a novel drug therapy, but is focussed more on product life-
cycle management and therapeutic product evolution. for 
instance, the drug involved may be a reformulation of an existing 
therapy to enable administration via the patient-managed 
subcutaneous route. Going further, the drug formulation itself 
may remain unchanged but the delivery device is where new 
patient benefits are looked for and achieved.

the device is an increasingly popular route to differentiation 
in the marketplace against competitor drugs that may provide 
relatively similar patient outcomes. the differentiation in this 
case does not stem solely from the drugs efficacy alone but 
from the total experience relating to the administration. it is 
noted that efficacy remains as one of the most, if not the most, 
important factors and people can resign themselves to a form of 
delivery they may not be that happy with, as long as it manages 
their condition better. 

many companies do not wish to develop a specific device or 
indeed have the internal capabilities to do so. in these cases 

the first line of approach is to look externally for inspiration 
with the hope of finding an existing device that is suitable for 
their needs - maybe with some modification. navigating the 
landscape in terms of finding an existing device that may provide 
those features to create a differentiation in the marketplace, 
whilst meeting the drug and business requirements of the drug 
provider, is complex and is a place where one size definitely does 
not fit all. 

Different diseases face similarities and differences in user 
needs with regard to delivery devices. some are practical issues 
relating directly to the device, such as level of feedback when 
in use, fill and delivery variability for different dosing, variable 
flow rates, robustness of design, memory and diary features, and 
portability. others are more subjective such as how intuitive or 
simple it is to use, design and ergonomic appeal, connectivity, 
and anticipated and/or real level of pain during use. issues 
surrounding the market-facing aspects are crucial, including how 
well developed the device is and what time it may take to get to 
market, the track record and credibility of the device developer, 
iP protection and of course overall cost.

By assimilating these types of needs from the provider, user, 
market and drug itself, our market strategy team, which has a 
significant commercial and technical focus on drug delivery, 
assists companies in the search, evaluation and prioritisation 

biologic drugs (‘biologics’), such as insulin and antibodies, represent over  
$120 billion in annual revenues and address major medical needs. These include 
drugs for a number of chronic diseases including diabetes, multiple sclerosis and 
rheumatoid arthritis. however, most biologics currently need to be delivered by 
injection, which leads to a number of challenges including compliance. 
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of such devices for partnering or acquisition. this work strongly 
complements and draws on the drug delivery product design and 
development expertise in our product development team. 

With that said, the battle for biologic supremacy is, when you 
look at it from both a therapeutic and a delivery perspective, 
barely in its infancy. injection is the current route of choice, 
with improvements via device and other administration aspects 
ongoing by companies such as medincell and Halozyme. 
medincell has a biodegradable polymer depot for subcutaneous 
delivery of peptides, small molecules and biologics. Halozyme 
has a human synthetic version of hyaluronidase as a technique 
for facilitating the penetration and diffusion of drugs and fluids 
that are injected under the skin, thus increasing the body’s 
receptiveness to subcutaneous delivery. 

other routes of administration for biologics, such as pulmonary, 
have and continue to face difficulties. Whilst Pfizer attained 
clinical approval for its inhaled insulin, exubera, it withdrew 
the product from the market 18 months after registration for 
commercial reasons. it is fair to say this precipitated a setback 
in the industry to the inhaled route for biologics.

the Holy, if somewhat elusive, ‘Grail’ for biologics remains 
oral delivery. Biologics, by their protein-based nature, are not 
able to be delivered by the oral route due primarily to gastric 

degradation. it is simply a difficult challenge. However, there 
are companies chasing this Grail. these include merrion 
Pharmaceuticals’ Gastrointestinal Permeation enhancement 
technology (GiPet) technology, designed to allow large 
molecules such as proteins to be given orally rather than by 
injection, and the very recently formed entrega inc. entrega, 
formed by enlight Biosciences (a Boston-based company 
established in partnership with a group of leading global 
pharmaceutical companies, including merck, Pfizer, lilly, J&J, 
novartis and abbott), is using its “spatially-directed proprietary 
drug delivery platform” to create orally bioavailable formulations 
of several of the biologic drugs of enlight’s pharmaceutical 
industry partners. 

major step changes from injection, in all its guises from autoinjector 
to patch pumps, to these other forms of delivery will of course very 
much depend on a multitude of factors. clinical outcomes, time, 
investment, and importantly industry and patient acceptability 
will determine success. it is also important to note, however, that 
alternative non-biologic oral therapies for these chronic diseases 
will also compete and have an impact on success. 

Kate.farmer@CambridgeConsultants.com



it is important to note that Ble is not a 
substitute for standard Bluetooth. 
Ble chips are designed to 
turn themselves off 
for long periods of 
time, waking 
up only when 
there is 
data to be 
sent. this 
allows 
operation 
over many 
years even 
with a very 
small battery 
– perfect for the 
small amounts of data 
you might want to show 
on a watch, or collect from an 
exercise machine.

Here are some examples of the kinds of applications for which 
Ble is designed. some could become as common as Bluetooth 
earpieces are now, whilst some might change the way we live…

• i wear a watch with an electronic display, and it’s 
connected via Ble to my mobile phone. When my phone 
rings, the caller’s name and number appear on my watch. 
i could even answer by pressing a button on the watch.

• i have a chronic medical condition, like diabetes. it’s 
important that i take regular blood glucose readings, and 
keep an accurate note. i also log when i take insulin, and 
how much. low-cost Ble devices in the dosing device and 
in the instrument will do all this logging for me, and – if i 
wish – share this information with my doctor. this could 
revolutionise the quality of my healthcare management.

•  i want to log my exercise regime and weight. 
Ble devices are cheap enough to put 

in exercise bicycles, treadmills, 
pedometers, weight scales, 

etc. i then run an 
application on my 

smartphone that 
collects this data 
and tells me how 
i’m doing.
•  Ble is also 
very well-suited 
for the remote 

control of home 
lighting, security 

and entertainment. 
i could operate these 

applications from another of 
my smartphone apps.

What about the battery? looking at a remote 
control unit being used 50 times a day, and its television 

listening continuously (it has a mains power supply), the 
battery life from a typical coin cell is 11 years – probably more 
than its shelf life! the Ble radio is designed to draw transmit 
and receive currents compatible with this type of battery.

so, how successful will Ble be this year? as with standard 
Bluetooth, the level of success depends heavily on the mobile 
handset manufacturers. if a successful volume base is forged 
through the established market based on mobiles, the resulting 
low cost will create myriad opportunities in new market areas. 
We are certainly active at the forefront of this exciting new 
technology area.

Tim.whittaker@CambridgeConsultants.com

bluETooTh loW ENERgy this year’s success story?
bluetooth low Energy (blE) has attracted lots of attention over the last year. It’s an extension of the bluetooth standard that 
addresses a whole new set of product applications, different from more traditional bluetooth applications. blE has been 
purposefully designed so that it can be added onto a standard bluetooth chip for almost no additional cost. In fact, the 
majority of chips in this year’s mobile phones are probably capable of blE already. In addition, tiny ‘low-energy only’ chips, 
costing under a dollar, are already being built into watches, exercise machines, remote controls and medical devices.
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i recently heard an apocryphal tale about a mobile operator 
that sends gifts to its ten best users every month to thank 
them for their custom. But one month when reviewing the list 
of these highly-valued customers, they found that they were 
about to send a gift to a prison, not to one of the officers, but 
in fact to a prisoner. 

usage of mobile phones in prisons poses a real problem; 
the ability to continue criminal activities is clearly not what 
prisons are for. But, why has this proved so hard to stop? 
there are two main reasons why. firstly, there is the technical 
challenge of how to block prisoners cost-effectively, and this 
technology hurdle is extremely hard to get round without 
imposing significant costs on the tax payer. secondly, there 
is the social issue of how to avoid accidentally blocking 
members of the public who simply appear to be nearby. 
this is acute in the uK where many prisons are not remote; 
Wormwood scrubs is a famous high-security prison nestled 
amongst houses in a london suburb.

Blocking all transmissions with a high-power jammer is one 
technique that could be used; however this approach is 
completely indiscriminate. a more selective blocker would be 
more appropriate.

We have been active in the area of femtocells for several years 
now, and this technology provides an ideal platform to develop 
devices that offer intelligent detection and location of mobile 
phones, as well as selective denial of service. this technology 
offers a cost level that is appropriate to providing the selectivity 
to get into every corner of a prison, but not affect users who are 
going about their normal business outside.

at a time when so many of us rely on mobile communications 
for so much, removing the capability from only a selective few 
seems the best way to resolve this issue.

Tim.fowler@CambridgeConsultants.com

A�new�breed�of��
‘cell’�phones

get smART
Whether it is the announcement by Pfizer of the closure of 
one of its former r&D sites in the Pharma industry, or the 
partnership between nokia and microsoft, with its downsizing 
implications for nokia’s r&D, you could be forgiven for 
thinking that this is a doomsday year for r&D everywhere. 
Despite the obvious upset for those involved, some would say 
that these are mere examples of the broader and longer-term 
trends of outsourcing r&D and open innovation.

so in this context, the pressure is on for company r&D 
departments to improve their operational efficiency and 
effectiveness so that their future remains secure. for 
research, with its inevitable element of serendipity and 
experimentation, this means finding the right balance 
between giving new technologies and ideas the chance to 
blossom while killing projects quickly where necessary. 
However, the slow death approach, with projects that are 
not delivering their full technology potential lingering on for 
some time, is what we more often find in organisations. this 
can demotivate project teams while clogging up resources 
that could be used for more promising avenues of r&D. for 
development on the other hand, it is all about achieving 
excellence in execution. this means that r&D needs to have 
the right structure, processes and capabilities to not only 
execute projects fast, but also deliver high quality products at 
the right price points and with performance and features that 
customers need.

this is a practice we are calling smart r&D. it makes 
sure that r&D is structured so it can access the right skills 
globally, whether internally or through collaboration. this is 
underpinned by pragmatic processes that direct projects and 
decision making, without such processes becoming a burden 
slowing projects down.

AJ.VanBochoven@CambridgeConsultants.com



How to make networks secure ... yET sTIll FRIENdly
there is huge market demand to network the devices in our lives. Old machines and new technologies seem 
to be more useful when they can communicate with other devices, the internet and the rest of the world. 
the washing machine becomes more valuable when it can use the time-of-use pricing offered by new smart 
metering systems. grid suppliers can know how much extra power they need to generate after sunset when 
domestic solar PV systems no longer supply power into the grid. Occupiers can see how much power their home 
is consuming when they are away, and can turn devices on and off remotely.

the trouble is that without the right security, all these wonderful 
features can also be used by the wrong people who maybe don’t 
have the best motives or ethics! Bad guys might attempt to steal 
money, to turn devices off, or to blackmail people with the threat 
of doing so. 

access to this data can also provide a mechanism for busybodies 
to spy on other people’s data, that is none of their business. 
indeed such invasion of personal data privacy can even break 
european human rights law. 

so it is important that when communications are added to a 
device, good security is added at the same time. the question 
is, how can this be done without introducing various problems 
or annoyances at the same time, adding to the cost, increasing 
energy consumption (especially for battery-powered products) or 
making the product less friendly to the user?

this dilemma is already being faced by ranges of smart metering 
devices being rolled out across europe and north america. the 
follow-on problem is being faced by many domestic appliances 
as they become smart by adding communications to their 
functionality. in fact the issue of security is important to all 
modern products that include communications, so it touches 
many different markets (medical, games, entertainment, 
automotive, business information ...).

But it’s not all bad news. it is true that you can’t retrofit security 
to a product, but as long as it is designed in from the start it can 
be unobtrusive to the end consumer. so what are the best ways 
to include security in modern products?

at this point it is useful to do a quick review of what security 
consists of and the pros and cons of alternative cryptographic 
techniques that can be used for digital security.

most people think that security is all to do with encryption, but 
this is only part of the story. authentication, certificates and 
signatures are the other parts. the purpose of encryption is to 
prevent people from eavesdropping messages that are none 
of their business. the purpose of a certificate is to prove that 
the identity of a device is recognised by another device that is 
already trusted (this process is repeated to a root-of-trust device 
such as a certificate authority). the purpose of a signature is to 
prove that a message did really come from a particular device 
(rather than a spoof) and that it has not been tampered with 
during its journey. these building blocks are all needed in a 
secure system containing many devices.

all of these functions require some form of globally-unique 
device-addressing identification system. the ieee management 
of unique 64-bit device iDs (eui-64) across many manufacturers 
is an interesting approach to this.

all of the above processes can be achieved with symmetric or 
asymmetric cryptographic algorithms. symmetric is the older 
method that requires less computing power. asymmetric is a 
newer method started in the 1980s, which scales better for large 
systems with many devices, but requires more computing power. 

With a symmetric algorithm, encryption is done by a transmitting 
device that encrypts a message with the same key that the 
receiving device uses to decrypt the message. this key is a 
shared secret. the same shared secret can also be used to 
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generate and verify a signature for a message. it is difficult to 
use this approach for large systems (e.g 26 million homes in the 
uK) as it is difficult to keep so many secrets (usB dongles left 
on the train, etc). another problem is with signatures. if device 
B can verify that a message came from device a, then device B 
can also spoof a message to make it appear to have originated 
from device a. this is very dangerous! common symmetric 
algorithms are Des and aes.

By contrast, asymmetric cryptography makes security system 
design much simpler. such systems are known as PKi (Public 
Key infrastructure). common asymmetric algorithms are ecc 
and rsa. every device has a private key and a public key. the 
private key is ideally generated automatically from a random 
number source inside the device, and is never ever seen outside 
the device. the public key is automatically generated from the 
private key and can be freely seen by any devices. However, the 
mathematical ‘trapdoor’ function means that it is impossible 
to calculate the private key from the public key. When device 
a wants to send a signed, encrypted message to device B, it 
does the following: first it generates a signature using device a’s 
private key, then it encrypts the whole message using device B’s 
public key. the only way to decrypt this message is with device 
B’s private key (and only device B should have this). Device B 
can then check the signature by using device a’s public key. this 
is a much more robust method for creating large secure systems. 
time-invariant key-pairs can be used because the private keys 
are never transmitted over any networks and the public keys (as 
their name implies) are not secret from anyone. the separation 
of signature generation from signature verification is also 
fundamental to building a secure system.

it is important that the security is end-to-end between the 
transmitting and receiving device. this is achieved when there 
are no translation points between them. at the application 
layer, the message and its signature should remain untouched 
from one end to the other. this can be achieved by tunnelling 
the application packet untouched through various different link 
layers on its journey. it means that the end-to-end connection 
is secure even if some of the intermediate links are not. this 
sounds straightforward, but it does mean that the end devices 
must use the same data objects, the same cryptography and the 
same addressing system. if many different devices from many 
organisations are to communicate securely, they must all agree 
on these interface standards.

this agreement on a security interface standard has already 
been done in banking with the emV standard for smart cards. 
it has been done in mobile phones with the etsi standards 
for sim cards. it has also been done for european ePassports. 
similar harmonisation of standards is now needed to enable 
secure communications to grow in many other industries. the 
american nist (national institute of standards and technology) 
has already produced several cryptographically proven algorithms 
that are the building blocks most new security systems are 
based on. application groups are now trying to synthesise these 
into complete security systems for their particular market. the 
question is whether this is going to achieve useful convergence, 
or lead to yet another standards war? as is so often the case, life 
will be much better for the end user if we can agree to converge 
on a single standard across markets and regions. time will tell ... 

 Alistair.Morfey@CambridgeConsultants.com



In the wrong hands
what�happens�if�you�put�a�mobile�phone�in�the�hands�of�someone�evil?�

Before we consider the impact of that question, let’s remind 
ourselves of all the positive uses of mobile phone technology. 
What comes to mind are some of the great pleasures of modern 
life: the ability to communicate while on the move; fun, new 
applications that enrich our lives in ways we didn’t predict; and 
social connections enhanced with people all over the world. 
now if we go back to take a look at the more malevolent side 
of human nature, we can see how that same power has been 
directed to more destructive aims. 

What hit the headlines first was the use of mobile phones in 
military combat and warfare. When the phone is coupled with 
an improvised explosive device it can be used by insurgents, 
guerrilla fighters or terrorists as the spark for a detonation. 
terrorists are able to detonate large explosions from a safe 
distance, controlling the timing of the blast so that it causes 
maximum loss of life. Devices of this kind went on to become 
the major cause of death in the recent conflict in afghanistan. 

a less dramatic but more pervasive use of mobile phones for illicit 
purposes has been by organised criminals. an illegal trafficking 
operation can be directed as a modern, flexible business 
which is constantly on the move and avoiding detection. the 
result being that the trade in harmful goods becomes rooted in 
society, affecting not just those directly involved in the abuse of 
substances and the abuse of people, but with a knock-on impact 
on the stability and safety of mainstream society.

the challenge facing law enforcement agencies is to separate 
out those with malicious intent from the ordinary, innocent 
citizen. this can be especially difficult since the threat 
continues to evolve, like a virus. We need to be in a continual 
state of change and improvement with our use of technology. 
cambridge consultants has been looking at ways to help with the 
process of identifing and locating the criminal hiding amongst 
us, who would otherwise be undetected. We have studied novel 
technology solutions that allow us to find a specific mobile 
phone in a crowd of users. for example, our early stage work on 
3G phone direction finding says that we will be able to give an 
accurate indication of the direction towards a specific phone. We 
expect that this will allow for more accurate real-time tracking 
of suspects. We also look forward to this same technology being 
used in the search and rescue of victims of earthquakes and 
natural disasters; so long as the trapped victim’s phone is still 
working, we can use the radio signal it produces to lead us 
directly to them.

in the past, George Bush branded hostile countries as the “axis of 
evil”. today we should be paying more attention to the “apps of 
evil” rather than the “axis of evil”, and how we protect ourselves 
against those whose weapon of choice is the mobile phone.

Tim.phipps@CambridgeConsultants.com
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Lessons lEARNT in 
Programme Management
Great ideas and radical innovation with a dash of good fortune are often seen as the 
secrets for success. However, companies can greatly increase their chances of delivering 
the right product on time and budget, by following some rather less glamorous principles 
that are key to successful programme management. these principles apply across a broad 
range of projects from small single-discipline developments to large, complex multi-
disciplinary projects involving a widely distributed team.

it all starts with planning. all successful projects have a well-thought-out plan. at the 
beginning of a project it is all too easy to rush headlong into starting work, but setting off 
in the wrong direction can doom a project to fail before it even begins. some of the things 
to look out for are:

• Good requirements are vital to a well-developed plan. Provide a clear and inspiring 
vision for the team.

• ensure that lessons from previous projects are reviewed and taken into account, so 
not to repeat previous mistakes – that may be specific to your culture of industry. 

• Project success is heavily influenced by the system design and decisions taken 
early in the project. You cannot fix a bad system design late in the process.

• the team, not the Project manager (Pm), needs to own the plan. ensure that the 
team is involved in developing the plan and estimating the work.

• Proactive risk management – address high risks early and insist that they are fully 
mitigated before moving on. make sure that there is adequate time and budget for 
risk reduction actions.

• short-term goals and milestones that have well-defined tangible deliverables keep 
the team focussed and help to track progress.

nearly all projects need a team to execute the plan. finding the right balance of skills, 
experience and personalities can be one of the most challenging aspects of programme 
management. However, the right team can achieve some incredible feats, so it is vital to 
ensure that the right people are on the team. 

once the plan is created and the team is assembled, then the focus turns to executing 
the plan. finally, when the team achieves a significant milestone, take time to celebrate 
success. Delivering complex projects on time and budget can be hard work, but with the 
right plan, the right team and a focussed approach it can be fun too.

richard.Hall@CambridgeConsultants.com
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