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Penned for
your pleasure:
please peruse

Tea m
‘toons
Looking at the funnier
side of problem solving.

Do you recall the tongue twister: “Peter Piper picked a peck
of pickled peppers, a peck of pickled peppers Peter Piper
picked…?” It was quite perplexing, as a child, to process,
pronounce and to practice. Well, whilst we have not written
any medical-based tongue twisters or nursery rhymes, printed
paragraphs and pages in this publication point to the letter
P. From people to patients, processes to projects, physics to
products, and I’m sure there are plenty more.
Picking people and patients first, Charlotte Clark and Stella
Wooder have both populated pieces that pose particular
problems and pick possible projections. Ben Wicks pictures a
promising future where gadgets permitted by clever physics
have beaten cancer (perfect!). Thomas Irwin and Sandrine
Cuney both pencil in portions of this periodical to posit thoughts
about processes in our industry, from how quality systems are
performing to how projects can be managed, including their
personal and professional points of view.
Please enjoy.

Credits
Editorial team:
Tom Brooks / Joana Cruz /
Vicky Shipton / Angela Murray
Designed by: The District
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Capsule dry-powder
inhalers – time
to innovate?
B Y D a v i d H a r r is

Let’s face it – capsule dry
powder inhalers (cDPIs)
have stood the test of time.
From the original Fisons
Spinhaler (launched in
the 1960s) to the Novartis
Onbrez Breezhaler (FDAapproved in 2012) – they’re
still going strong. And still
they use Standard Size
3 capsules. Which are
pretty small, and which
some people find hard to
pick up - and when they do
pick them up, they often
swallow them with a glass
of water… Actually, why on
earth are cDPIs ‘still going
strong’? Why aren’t more
innovations in the pipeline
– and if we are to innovate,
what would we change?

First and foremost, the cDPI is a
mature technology and platform which
can be bought more or less ready
to go (certainly compared to other
candidate devices). In fact, Plastiape
proudly claims on its website: ‘The
RS01 Monodose dry powder inhaler
patented, manufactured and marketed
by Plastiape has several appealing
features, the first and quite relevant one
being that it does exist.’ Enough said.
If you’re a pharmaco with an NCE
(new chemical entity) that needs to
be delivered to the lungs, a cDPI has
numerous advantages. The filling
technology is pretty much off the shelf
and proven, as is the primary pack
and the capsule which is also known
and mature so you can begin stability
programmes very early on, almost as
soon as your formulation is ready.
Contrast this with the alternatives:
pMDIs (pressurized metered dose
inhalers) require a liquid formulation
and are more difficult for the patient to
use correctly; reservoir DPIs are more
complex and best suited to routine
therapies; and multi-unit dose DPIs
offer better moisture protection, but as
they are not a standard platform they
require bespoke filling equipment.
As a result, cDPIs look like a relatively
simple, low cost and mature technology
that is already accepted by regulators in
various guises – so, what’s not to like?
Well… they’re not perfect.

www.team-consulting.com
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Small capsules are difficult to handle

There’s a lot of waste

The size 3 capsules which feature in
the large majority of marketed cDPIs
are pretty small, at about 15.9mm in
length and just 5.8mm in diameter, with
a volume of 0.27ml (although they can
still hold over 100mg of typical lactose
based formulation, which is much higher
than most blister or reservoir devices).

As cDPIs are passive devices they
have to harvest energy from the
patient’s inhalation in order to
i) empty the capsule and
ii) deagglomerate the fine API (active
pharmaceutical ingredient) particles
from the lactose carrier fraction.

Internal piercing elements are expensive
Another challenge facing most current
cDPIs is that they employ metal piercing
elements. These have to be very
carefully designed so that they pierce
the gelatin or HPMC (HydroxyPropyl
MethylCellulose) material in a
controlled and repeatable manner.
If the piercer is too blunt, or has the
wrong geometry, there’s a chance
that gelatin/HPMC fragments will be
created during piercing - not great for
inhalation therapies. Metal piercing
elements are typically cut, ground,
then flame polished in order to achieve
a robust piercing mechanism. This
not only requires substantial upfront
investment, but also results in a
relatively high cost for the end product.
A second limitation of using piercing
elements is that you inevitably end up
with two or more small holes in the
capsule – this makes it difficult, even
with good airflow design, to get large
quantities of powder formulation out of
the capsule within the typically short
duration of a single inhalation. In fact,
almost all cDPI instructions advise
checking for any remaining powder
within the capsule and to repeat the
inhalation a second time if required.
Boehringer Ingelheim’s market leading
HandiHaler even instructs patients to
inhale twice with each capsule, in order
to ensure that a full dose is delivered.

This is actually done in a single process
by shaking, spinning or rattling the
pierced capsule so that its contents
are dispersed into the airflow - any
detachment of fine API from the carrier
fraction is simply a bonus. No cDPI
that I’m aware of actually puts energy
directly into the formulation in order to
promote high efficiency aerosolisation.
Consequently, most cDPIs achieve fine
particle fractions of 20 – 30%, and only
slightly higher with carefully engineered
formulations. The remainder (the
majority) is, rather wastefully, deposited
in the user’s mouth and throat (assuming
it’s not left in the capsule). Apart from
the undesirable side effects that may
result, the user probably doesn’t care
if the device is 20% or 90% efficient as
long as they receive the right quantity
of therapeutic dose each time they use
their inhaler. It’s not not their problem.
Consider, however, the perspective of
a pharmaco desperate to get an NCE
through Phase 1 clinical trials. Poor
efficiency, combined with a dependency
on the inspiratory energy provided by
the patient, is likely to lead to variable
dose delivery and inconsistency in
the therapeutic effect. This means
that the statistical power of the study
will be weak, and more data will be
required to achieve sufficient statistical
significance. Despite this, in almost all
cases, cDPIs remain the first choice for
delivering NCEs in early clinical studies.
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What innovations can we make?
Although cDPIs are currently far from
perfect, they are still used around the
world for the effective treatment of
asthma and COPD. But with just a few
small changes, they could be improved
significantly - with important implications
for clinical studies, as the combination
of these improvements could give the
candidate NCE a better chance of a
successful outcome, saving time and
cost. So what could we consider?:
• Use bigger capsules
There’s no reason why cDPIs couldn’t
be developed to work with much
larger capsules. A size 0 capsule,
for example, is almost 22mm long
with a diameter of 7.7mm – most
people would be less inclined to
swallow it, and with a volume
of 0.67ml it has the potential
to hold up to 300mg of lactose
based dry powder formulation.
Moving up a few capsule sizes
enables much higher quantities
of drug to be delivered for each
single inhalation – and makes the
capsules easier to handle. This could
be of particular interest to patients
who suffer from diseases that require
large quantities of drug to be inhaled
for effective relief, such as
cystic fibrosis.

in the overall fine particle efficiency
of the system, less dependency
upon inspiratory effort, and greater
consistency in the delivered dose.
What’s next for cDPIs?
cDPIs are here to stay, not least
because of their many advantages
over other inhaler technologies, but
the fact that they have barely changed
in six decades should cause some
concern. Many of the ongoing issues
affecting cDPI performance are actually
quite straightforward to resolve.
Perhaps now is a good time to think about
the future of the humble cDPI and to
proactively explore its potential to deliver
higher payloads, with increased efficiency
– as may be demanded by future
therapies beyond asthma and COPD.
These changes would benefit patients by
reducing the number of doses required,
and reduce the side effects caused by
drug deposition in the mouth and throat.
And pharmacos could benefit hugely
– improved cDPIs could deliver better
and more consistent results in clinical
studies, saving time and money, and
enabling NCEs to get to market faster.

• Open, not pierce
Opening, rather than piercing, the
capsule - by pulling the two halves
apart (such as in the Rotahaler and
Aptar’s Twisthaler) minimises the
chance of creating fragments and
improves capsule emptying
during inhalation.
• Employ a two-stage engine
If you shake, spin or rattle the capsule
within the inhaler, it’s difficult to
effectively transfer this energy into
the formulation, although surprisingly
little energy is required to disperse
the contents of a fully opened capsule
into the airflow. A two-stage system
can divert a major proportion of the
available energy and use it to disperse
the formulation. With good design,
this can result in notable improvements

—> david.harris@team-consulting.com
David heads up Team’s respiratory
drug delivery sector, applying solid
aerosol science and fluid dynamics
to improve the efficacy of
inhaler technology.
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Quality
Processes
and Culture

Should We
Proceduralise
Innovation?

B Y Th o m as I r w in

are issued by a plethora of reputable
sources and regulatory bodies, such
as the FDA, International Conference
on Harmonisation (ICH), International
Organisation for Standardisations
(ISO) and International Society for
Pharmaceutical Engineering (ISPE)
to name a few.
Our industry faces many challenges when developing new and novel
medical devices, but to make sure we innovate consistently and safely,
we employ quality standards to harmonise ways of working and define
a set of clear instructions to follow.

The broad spectrum of quality standards
and legislation governing product
development and lifecycle processes
typically comes into effect as the
development process enters it latter
stages (Phase or Gate 2/4). At this point,
product manufacturing processes are
finalised, validation and verification
protocols designed and executed and the
overall operations landscape realised.
This is the stage at which organisations
are amassing final data and objective
evidence to support submissions.
These regimented processes for product
development, submission and launch
processes have been widely documented
in an array of standards, best practice
documents and guidelines. These

Documents from these organisations
are a great source of guidance and
regulation, with clear requirements
and ‘must haves’ for product
development. However, can this level
of proceduralised requirements become
overbearing and stifle innovation
and creativity?

C o nsi d e r in g
Q u a l it y
s y ste m s e a r l ier
in d e v e l o p m ent

The majority of Quality systems and
Good Practices (GxP processes) need
to be defined, in place and in use at the
Gate 2 to 4 transition, with this ‘ramp
up’ of GxP implementations taking place
over a short period of months. However,
this transition and ramp up can be
costly if early Phase product design
and development has not evolved with
quality in mind.

Figure 1: Traditional and
emerging approaches to
quality oversight and GxP
application in product
development

The other curve (white) illustrates
the opportunity for a smoother
transition to established quality and
production processes by applying
GxP concepts earlier in the product
development lifecycle.
The deliverables expected at each
Gate remain the same, but by having a
quality representative ‘in the room’
during ideation, the project team can
ensure design principles incorporate
the GxP requirements that will have
to be satisfied later in the product
development and submission process.
To achieve this, all the functions
governing the product development
process must adopt and display
quality culture characteristics, with
the handoffs and linkages between
each Gate underpinned by strong
relationships built on openness and
information sharing. But does this still
allow room for innovation?

GxP Oversight
in Ideation
GxP in siloed 		
development
Total GxP control

Start of development

The illustration shows the steep
traditional ‘ramp up’ of quality systems
and GxP application from Gate 2 to 4
(dark green curve), with the final quality
system and production processes
in place and used for ongoing
manufacturing by Gate 5.

Gate 5

Gate 3

Gate 4

Traditional GxP
Application

Gate 2

Gate 1

Increasing GxP application
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Commercialisation

The transition from design to manufacture
is a complex activity with multiple moving
parts. A focussed approach is required
to ensure the knowledge and process
understanding accumulated in the early
stages of design follow through to Gate 5.

I s QbD
the a ns w e r ?

The answer could lie in the use of Quality
by Design (QbD) principles. QbD was first
outlined by quality expert Joseph M.
Juran who gave guidance on focussed
planning, identification and management
of variability, establishment of defined
transfer processes and process
performance monitoring. All of these
steps are vital for a successful transition
from design to full scale manufacturing.
The pharmaceutical industry has utilised
Juran’s principles to good effect with
QbD as the staple diet of many technical
development functions worldwide.

Regulatory agencies like the FDA have
also embraced these principles by
establishing an Office of New Drug Quality
Assessment (ONDQA), a risk-based
pharmaceutical quality assessment
system (PQAS) on the application of
product and process understanding.
In addition to the QbD framework outlined
by Juran, it is also important to consider
other tools and GxP concepts that can
complement product development,
such as knowledge management and
continuous improvement (CI). These
concepts, when utilised effectively
push us towards operational excellence
and increased product and process
knowledge. Furthermore, less regulated
and delicate factors like social dynamics,
interdepartmental cultural characteristics
and communication pathways have a large
influence over successful collaborations
and learning.
The traditional ‘plan, do, check,
act’ cycle is a key figurehead of GxP
concepts supporting the product
development and CI processes. But
these approaches, together with the
stage Gate model in Figure 1 and QbD,
are more successful when coupled with
a supportive quality culture.

www.team-consulting.com

De v e l op in g
Q u a l ity
C u l tu re

The Harvard Business Review expressed
a need for an organisation to understand
its current culture in order to develop
a robust quality system. ‘A company’s
ability to effectively develop and
successfully implement effective
quality management systems requires
a supportive organizational culture’3
These attitudes are echoed by the
FDA itself as new guidance discussions
on quality culture and the link with
a successful quality management
system (QMS) evolves.
As organisations take a more risk
averse and cost effective approach
to product development, conducting
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reviews of historical implementations,
and taking more time to reflect on
past experiences, knowledge capture
and management are becoming more
commonplace, with these approaches
becoming embedded within standard
procedures and guidance documents.
As a result, the benefits of applying
GxP principles earlier in product
development, tailored to the project
goals, can give the organisation a
quality ‘head start’ and a sound quality
positioning for ongoing manufacture
and future developments. This
foresight should mean that innovation
or creativity aren’t stifled.
A pragmatic, functional and flexible
approach will enable the product
development team to access the
benefits (and structure) that a
quality culture can deliver – before
Gate 3 – and also a context in which
quality takes on a more advisory
and consultancy role, rather than
a draconian approach which would
dampen the fire of creativity.

As a result, if executed correctly, the
introduction of quality practices – and
especially cultures and behaviours - at
the beginning of the development phase
can deliver big wins downstream (Table 1).

Re fe r ences

1

Juran, J.M. (1992). Juran on
Quality by Design: The New Steps
for Planning Quality into Goods
and Services. Free Press

2

DeFeo, Joseph A. and Juran,
Joseph M. (2010). Juran’s Quality
Handbook: The Complete Guide
to Performance Excellence 6/e.
McGraw Hill

3

Ashwin Srinivasan and Bryan Kurey
(2014) Creating a Culture of Quality
Harvard Business Review

Table 1: Benefits vs risks of early quality oversight
Benefits of quality oversight
prior to Gate 3

Risks of not having quality
oversight prior to Gate 3

Quality by Design (QbD) principles
embedded from the beginning

GxP requirements not met; redesign
of verification / validation approach

Smoother transition to more
regulated phase of product
development

Risks not identified, resulting in
design issues impacting formative
studies, and movement from
Gate 2 to 3

Risk management principles used
to identify design risks based on
historical and current market
knowledge

High cost of poor quality

Reduction in risk of re-work costs
due to a failure to meet GxP standards

Delays in launch or project completion

Reduction of risk to launch delays
due to failed submissions

Increased costs of rework and redesign,
plus time delays, resulting in exceeded
budgets

Established communication pathways
to aid knowledge transfer and
continuous improvement

Quality culture not equal across
organisation

—> thomas.irwin@team-consulting.com
Thomas is responsible for ensuring
quality systems policy, processes
and procedures are adhered to
throughout everything we do.
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Can physics
save the day
in the fight
against cancer?
        BY Be n Wick s

www.team-consulting.com

At the end of the old
Bond films our hero
and his accomplices
would have to break
into the villain’s secret
hideout and disable
the super-weapon,
whilst fighting off
an ensemble of
disposable henchmen
conveniently clad
in orange jumpsuits
to help distinguish
them from the good
guys. The bad guys
all get shot, the good
guys survive and the
villain’s plans
are foiled.
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Real world combat isn’t nearly as simple
as it is in the Bond films. Neither is the
battle to fight cancer once it takes hold.
Perhaps the single biggest challenge
with cancer treatment, whether it be
surgical, radiological or pharmaceutical,
is distinguishing the bad cancer cells
from the good healthy cells. They don’t
wear orange jumpsuits, and in fact they
are often indistinguishable - it would be
far easier for a surgeon trying to remove
cancer if all the cells wore matching
boiler suits like 007’s adversaries. In
practice, it’s enormously challenging
for a surgical team to remove a tumour,
as any cancer cells left behind can be
fatal whilst removing healthy tissue
unnecessarily can have severe functional
or cosmetic consequences.
In this article we’ll look at the ways in
which physics is being used to improve
the targeting of various therapies by
differentiating the good cells from the
bad, explore the underlying science and
consider the challenges of both use
and adoption.

How mass spectroscopy works
In mass spectroscopy, a mixture of
vaporised ions (molecules with an
electrical charge) is rapidly accelerated
(using a strong electrical charge)
towards a detector array which
records the impact of each molecule.
Before reaching the detector the
ions pass through a strong magnetic
field which deflects the path of the
ions depending on their weight and
charge (bigger, heavier molecules are
deflected more). The magnitude of
deflection, as recorded by the detector
array, indicates the mass-charge ratio
of each ion and as every molecule has
a particular mass-charge ratio, it is
possible to identify particular molecules.
electro magnet
Deflection
Ionisation
Acceleration
electron gun
Detection

iKnife
The iKnife, currently under development at
Imperial College London, demonstrates a
novel approach to real time determination
of cancer margins. A hollow tube is
attached to the tip of the standard
electrosurgical knife used to cut and
cauterise tissue during surgery. The tube
sucks the emitted smoke and vaporised
cell components up into an ionisation
mass spectroscopy system which
analyses the constituents and informs the
surgeon if tell-tale cancer compounds are
present. Mass spectroscopy is commonly
used in analytical chemistry to identify
unknown chemical compounds (and the
principle is explained in the box above).
The iKnife gives feedback to the surgeon
in almost real time, advising them on
whether they’re cutting into healthy or
cancerous tissue.

The developers of the iKnife haven’t tried
to identify all the possible molecules
in cancer cells, but instead they’ve
compared the characteristic patterns of
molecules found in cancer and healthy
cells. As a result, a computer analysis
of the mass spectroscopy data pattern
indicates the likelihood of tissue being
healthy or cancerous. The iKnife is a
nice idea and proof-of-concept has
been demonstrated, but it requires
significantly greater sensitivity and
specificity before it could become a
viable tool for routine cancer surgery.
Fluorescence guided surgery
Fluorescence guided surgery, or
fluorescence molecular imaging,
involves labelling cancer cells with a
fluorescent dye, illuminating the surgical
field to excite the dye, and observing
the resultant fluorescence in-situ. The
prospect of making cancer cells glow in
the dark sounds appealing. Since visible
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light doesn’t penetrate very far into tissue,
near infrared (IR) light is used instead,
typically >780nm, as this can penetrate
2-3cm into tissue and creates virtually
no auto fluorescence. Any cancer cells
labelled with a chemical dye will emit
fluorescent light of longer wavelength
(>830nm) which can be visualised by a
highly sensitive digital camera equipped
with an optical filter to exclude the
shorter wavelength excitation light.
The camera system superimposes the
fluorescent image, in real time, onto a
normal view of the surgical site so that
the surgical team can see the tumour
location and ensure the excised margins
are clear of any cancer. A number of such
fluorescence visualisation systems are
now commercially available and have been
granted marketing approval by the FDA.
Cancer-specific dyes are more of a
challenge than the hardware, however,
and currently the non-specific dye
indocyanine green (ICG) is the only useful
approved fluorescence dye. A cancerspecific molecularly targeted dye has yet
to be approved although a number are
currently undergoing clinical evaluation.
Fluorescently labelled, cancer-specific
antibodies are a promising route to high
specificity, but whilst they are widely used
as an in-vitro research tool they have
not yet been translated into an approved
clinical product. The primary challenge is
making the antibodies sufficiently specific
so they don’t bind to healthy tissue yet
bind strongly to cancer cells.

Intraoperative radioisotope visualisation
Radiopharmaceuticals play an important
role in cancer therapy and diagnosis, and
the combination of radioactively labelled
glucose and PET scanning (positron
emission tomography) is the de-facto tool

for cancer visualisation. Glucose labelled
with radioactive fluorine18 (FDG) is
administered, and this accumulates in
tissues which are metabolically active.
Because tumour cells are rapidly dividing
they accumulate relatively large amounts
of tracer.

Bond type
gadgets
to fight
cancer

The patient is then placed inside a
PET scanner - a circular array of x-ray
detectors. When each radioactive
fluorine18 isotope decays it emits a
positron, a positively charged version
of an electron. The positron immediately
collides with a nearby electron and both
particles are annihilated, emitting two
gamma rays which fly off at 180 degrees
to each other, and these two gamma
rays are detected by the array of x-ray
detectors surrounding the patient. This
tells us that the tracer was somewhere
along a straight line between the two
detectors. The time at which the two
gamma rays reach the detectors is then
compared in order to work out how far
the fluorine atom was from each side,
thereby placing the location of the tracer
molecule in three dimensions.
There are some drawbacks to using PET.
Firstly, the patient is exposed to a small
amount of radioactivity. Secondly, as the
fluorine18 isotope has a very short halflife of just under two hours, radioactive
FDG must be made on-site or transported
very quickly to the hospital. Lastly, PET
resolution isn’t as high as other imaging
modalities such as CT or MRI, although
by overlaying 3D PET images with CT it
is possible to determine the location of
tumours fairly accurately.
Whilst PET scanning is useful it can’t
provide real-time feedback for a surgeon
looking to remove a tumour. Scientists
are therefore developing low light
scanning technology to directly image
the location of any radioactive glow
within the body, during surgery. This
definitely sounds like the stuff of Bond
films but when radioisotopes decay in
water, or inside the body, they do actually
emit a characteristic blue glow, known
as Cherenkov radiation often visible in
photographs of cooling ponds containing
radioactive material. Specialist high
sensitivity imaging systems can

www.team-consulting.com

visualise this faint glow during surgical
procedures, thus allowing the surgeon
to visualise any residual cancerous
tissue. This technique requires the
patient to be given a radioactive tracer
and also exposes the surgical team to
radiation but is a potentially useful tool
in reducing the need for repeat surgery
to remove cancerous tissue missed
during earlier procedures.
Proton beam therapy
Radiotherapy is a well-established
cancer therapy. X-ray radiation is
delivered to the tumour, and as the
tumour cells are dividing rapidly their
DNA is highly susceptible to damage
which stops the cell dividing. But
radiation also damages healthy cells,
causing unwanted side effects, and
proton beam therapy can help reduce this
collateral damage.

Proton therapy systems are very large
and as each costs ~$100m only a
handful of proton facilities are currently
in operation around the world (recently
London, New York and Manchester have
all announced plans to install proton
therapy facilities). To understand what’s
so good about proton therapy, it’s helpful
to first recap how normal radiotherapy
works. Imagine a basketball court
containing thousands of empty beer
glasses – these represent the normal
cells in your body, while the centre circle
contains flower vases, representing
cancer cells. Using a machine gun, placed
on the ground at the edge of the court, we
now try to smash the vases; the bullets
represent x-rays and some beer glasses
are inevitably hit by bullets travelling
towards the vases and by bullets on their
way out of the centre circle. It’s a good
idea to move around the edge of the court
as we shoot, otherwise we’ll create a path
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of badly broken glasses in our line of
fire. By regularly moving, the unwanted
beer glass breakages are spread out
over the whole court, while the total
number of beer glass breakages
remains the same. Exactly the same
principle is applied to radiotherapy;
the dose is directed towards a tumour
from varying angles around the body,
minimising the damage to any particular
area of skin or tissue since x-rays are
powerful enough to go through the body,
frequently hitting healthy cells on the
way in or out.
In proton beam therapy, a stream of
protons is used rather than x-rays.
Protons, the positively charged particles
in the middle of atoms, are fired from
a particle accelerator the size of a
small house located within a dedicated
nuclear physics facility. The benefit of
protons over x-rays is that operators
can specify the energy at which they are
fired, with the result that the protons
penetrate to a specific depth in the body
and no further. To use our basketball
court analogy, it’s like using a slingshot
to shoot pebbles at the glass vases.
Each pebble starts travelling at high
speed but doesn’t have enough energy
to go beyond the vases in the middle.
As each pebble ricochets off glasses or
vases it gradually slows down so that
by the time it reaches the centre circle
it’s going so slowly that it crashes into
more and more vases until it eventually
stops. Therefore, when protons are fired
into the body, the majority of damage is
done at the specific depth of the tumour;
some damage is done to the cells in front
of the tumour but most of the energy is
deposited within the tumour and nothing
behind the tumour is harmed. This is
particularly beneficial when a tumour is
located close to a critical structure such
as the spinal cord or within the brain.
Proton therapy does have some
drawbacks (in addition to the cost and
size of the facility). In particular, very
complex treatment planning is required
for each patient in order to get the
maximum benefit and as yet the clinical
benefits of proton therapy over normal
radiotherapy haven’t been conclusively
proven in multiple clinical studies.

Conclusions
Despite the development of some very
sophisticated technologies, which
Bond’s Q would be proud of, it’s evident
that finding and killing cancer cells
inside a person, without causing too
much collateral damage, is extremely
tricky. Unfortunately, there’s no silver
bullet (or golden gun for that matter).
Differentiating the good guys from the
bad will always be taxing in a battle
where the antagonists don’t wear colour
coordinated jumpsuits. It will always be
a challenge for the doctor to know which
cells to let live and which to let die (sorry,
couldn’t resist that). And finally, it’s worth
considering the astronomical number
of cells involved in this battle. Ernst
Stavro Blofeld, one of Bond’s greatest
nemesis, even at the peak of his career,
could rarely muster more than a hundred
armed henchman, yet a modest sized
solid tumour can contain several billion
cells - more cells than there are human
beings on Earth. It’s a big task but the
battle against cancer is slowly and surely
being won.

—> ben.wicks@team-consulting.com
Ben heads up the MedTech division
at Team. He has a background in
microbiology, immunology and
virology, as well as 17 years’
experience in science, engineering
and commercialisation of medical
devices and diagnostics.
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Understanding life
with type 1 diabetes
B Y Ch a r l otte C l a r k

Over the summer
of 2015, Team
conducted some
design research with
T1D patients to find
out what it’s like to
live, manage and cope
with T1D on a daily
basis. Whether that
means self-injecting
insulin with a pen or
pump, monitoring
blood sugar levels
using glucose
monitors or meters,
or meticulously
counting carbs and
eating healthily —
while trying to lead
as normal a life
as possible.

We approached ten active T1D bloggers
(plus an 11th volunteer referred by a
participant) to take part in our survey.
Our respondents were aged 27 – 45
years old (average 36 years old) and
had been diagnosed from 3 to 31 years
ago (average = 17 years). Fifty-five
percent of our respondents were insulin
pump users. Twenty-seven percent felt
‘quite’ in control, 27% ‘moderately’ in
control and 46% ‘very’ in control of their
condition. No one considered themselves
only ‘slightly’ or ‘not at all’ in control.
Each participant received a short
questionnaire and a pack of Sugru (a
modelling clay material) and they were
asked to create a model that expressed
what it felt like to have T1D. They were
also asked to take photos of anything
important to them when managing their
T1D. We didn’t ask specific questions
about the devices they were using, but
instead set out to discover more about
what it’s like living with T1D. Having
analysed their responses we identified
a number of design challenges which, if
addressed, could help improve the lives
of those with T1D.
As medical device designers, we try
to take a holistic view of the problems
we are trying to solve. One important
aspect of this is to understand what
people think about their current
devices so we can come up with ideas
for improvements or innovations. But
another important aspect is to try to
really understand what people are going
through when managing a life-long
condition. This means not just looking at
their physical interaction with a device,
but also how devices and medication can
be integrated with other medications

and/or devices for other conditions
they may have. This is in addition to
anything else they may be using or be
part of to manage their health; such
as accessories, smartphone apps or
community groups. We should then look
at how all of this integrates with life in
general. A consideration of this bigger
picture could lead to innovations which
could make a real difference to
people’s lives.
What follows are some of the challenges
we uncovered as a result of this
research – expressed as ‘how might
we’ statements – and presented
using quotes and photos from our
respondents. They are not exclusive and
are definitely not exhaustive, but instead
are designed to give a snapshot and
hopefully an insight into what it’s like to
have T1D.
It should be noted that all of our
respondents are very active in the
management of their diabetes and
many are actively raising awareness and
campaigning for improvements in, and
access to T1D therapies for all sufferers
around the world. These people could be
said to be managing their condition well
and yet they are still struggling - so, we
can only imagine what it might be like for
those who are not so in control.
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“You’ll just figure
out what insulin
dose works for
you; then bam! The
wind changes and
suddenly the exact
same meal you
had two nights ago
requires significantly
more insulin; or
significantly less.”
@_My_Sweet_Life

So let’s now think ‘how might we’ help
... patients ‘escape’ the burden of T1D?

... patients balance
constantly tipping scales?

T1D is relentless. It’s a burden that’s
with you 24/7 and there’s no escape.
It is part of you – a shadow hanging over
you that you can’t ignore and brings with
it a sense of injustice - ‘why me?’ T1D
causes a rollercoaster of emotions and
ongoing complications, and depending
on where you live, you can struggle to
access the medications you need to
stay alive. Not only does it impact you,
physically and emotionally, but
it impacts those around you too.

T1D is a constant juggle between
counting carbohydrates, calculating
insulin, pricking fingers, doing
injections, and using insulin pumps
multiple times a day. Almost as soon
as you think it’s under control, things
change for apparently no reason. When
blood glucose levels are out, you feel
absolutely dreadful and frustrated that
you couldn’t keep things under control
even when you’ve done all you can and
so you lose confidence in your ability
to manage your condition.

“People don’t understand diabetes. They
often assume that I caused my diabetes
through an unhealthy diet and lack of
exercise. Living with the stigma caused
by misconceptions is sometimes hard.”
@coreylearn
“T1D is relentless. It is like playing a game,
a game you can be winning at times but
never complete or get a break. Just one
day off, maybe on my birthday, would
be nice.” @diabeticbanana
“It means I have a second full time job.
One with no holidays or time off and one
where I have to work harder whenever
I’m sick.” @davidcragg
“No decisions are ever taken without
considering the impact of T1D – even
simple things like deciding to going
to bed.” @shauntheram
“Test – bolus – eat – repeat.”
@t1diabetesblog
“I manage as best I can with the tools I’ve
been given. I am currently struggling to
maintain a sensible range whilst awaiting
a funding decision on an insulin pump that
should allow me to manage better.”
@davidcragg
“That my CGM (Constant Glucose Meter)
goes off in the middle of the night and
wakes my husband. I feel horrible he
has to go through that…he never asked
for T1D.” @coreylearn

“T1D is a lifestyle of balance. Constantly
balancing the level of glucose and insulin
in your body.” @diabeticbanana
“Can be fine one day then BAM like a
tornado suddenly your blood glucose is
low and you’re sweating, shaking and
feeling horrible. You eat sugar and the
immediate feeling is gone but then you’re
left with the aftermath - feeling wiped out,
sad, mad, frustrated.”  @coreylearn
“One day things are perfectly fine and
the next day blood sugar levels could be
totally chaotic. There are so many factors
that contribute to a good or bad diabetes
day (e.g. stress at work, emotional upset,
illness, heat...) that not a single day is
the same.” @Evita2611
“You’ll just figure out what insulin dose
works for you; then bam! The wind
changes and suddenly the exact same
meal you had two nights ago requires
significantly more insulin; or significantly
less.” @_My_Sweet_Life
“I had a bad few weeks in August and I lost
all my confidence in managing my levels
because they were so unexpected and
unpredictable.” @diabeticbanana

www.team-consulting.com
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“I need to plan
everything I do…
Constantly checking
and rechecking that
you’ve got all you
need before you
leave the house.”
@stresseddiabet
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... people store and transport
all the bits they need?
To manage T1D you need a LOT of stuff test strips, needles, insulin, continuous
glucose monitor (CGM), injection pen,
insulin pump, sweets, energy drinks and
more. Whether you’re at home or out and
about, it’s challenging to store or carry
all this ‘stuff’, and what’s more, finding a
convenient way of carrying what you need
with you can be challenging.
“Without the needles, lancets, test strips,
glucose tablets, ketostix etc I wouldn’t be
here – I guess that makes them important,
so important an entire kitchen cupboard is
dedicated to storing them… and of course
insulin can be found in the fridge where
the eggs should be.” @davidcragg
“I need to plan everything I do…  
Constantly checking and rechecking that
you’ve got all you need before you leave
the house.” @stresseddiabet
“During my twenties on nights out I would
take a small shoulder bag stuffed with
my insulin, glucose monitor and sugar
with me. It wasn’t really the suspicious
questions from bouncers and ribbing
from my mates about the handbag that
became a drag, it was the fear of losing
the damn thing (which I did more than
once) that would get me down. These
days I go out with everything stuffed
in my pockets. This is a chore.”
@DiabeticDadRuns
... help patients feel a sense
of normality?
Devices + meds = life for a T1D patient;
they are very reliant on them, forming
strong attachments even to the point
of giving them names such as ‘Dex the
Dexcom’ or ‘Iain the insulin pump’. For
many, a CGM or insulin pump also brings
another degree of freedom from regular
finger pricking and injection pens, and
a glimpse of what it could be like to
be ‘normal’.
“Having the pump and CGM...basically felt
like someone handed me a box and said
“here; have a touch of normality back!”
@_My_Sweet_Life

“Absolutely indispensable: My waterproof
pump! I used to be on pen injections of up
to 7-8 times a day with one injection every
morning at 4am. For this reason and my
sport I changed to a pump over 10 years
ago which totally changed my life. For the
first time ever I was able to have a lie-in
and exercising with the pump made it so
much easier to control sugar levels… Also,
after 30 years of finger pricking, my poor
fingers finally get a rest.” @Evita2611
“Dexcom is my best friend. I don’t know
where I’d be without him” @coreylearn
“My insulin pump has changed my diabetes
self-management for the better. It’s a huge
part of my life now and I have become quite
fond of him. My life wouldn’t be the same
without my pump (Iain).” @ninjabetic1
... alleviate constant
worry and concern?
T1D is a constant worry, perhaps even
more so for those who are in control and
actively managing their condition – these
are patients with high expectations who
don’t want the disease to get the better
of them. There’s also the constant worry
about whether things are OK, and about
preventing or dealing with other possible
complications - even your body just
giving up in the middle of the night.
“You can never be care-free….pressure,
anxiety, stress of just keeping ‘in control’
(which you never fully are!)” @shauntheram
“The worry of my body packing up
prematurely and dying an early death…
[and]…night time hypos: The scariest
thing about diabetes is the fear of going
to bed and being woken up by the wife
or paramedics in the midst of a fit... or
not waking up at all. I’ve had some awful
night time hypos in the past and injured
myself when convulsing. Sometimes I
roll back to sleep and don’t remember
anything of it in the morning, but I know
I’ve had one because there will be an
empty bag of dried fruit next to the bed
and I will have a horrible, cloying sweet
taste in my mouth.”   @DiabeticDadRuns
“I have an acute fear of hypos.”
@_My_Sweet_Life
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... encourage the positive emotional 		
responses that T1D brings?

... promote good diet and exercise as
a way of controlling blood sugar?

All survey participants had found release,
companionship, and a sense of belonging
by blogging about their condition, raising
awareness, forming and working for
charities, and joining communities on and
offline with other T1D patients. This is
obviously a very important aspect of their
wellbeing and contributes significantly to
their ability to cope with the condition. As
a result of this positive attitude, many did
more than the average ‘healthy’ person taking part in extreme endurance sports
for example, climbing Kilimanjaro, or
travelling to the far corners of the world.

Having T1D encouraged our respondents
to become more health conscious.
Eating a low carb diet goes a long way
towards maintaining ideal blood glucose
levels, while exercise delivers significant
benefits for all our respondents in terms
of mood and insulin sensitivity.

“My husband. We met because of type 1
diabetes. He has it, too… We support each
other and help each other manage T1D as
a team.” @erpfiester
“My T1D path led to a different city, new
career and where I met my partner.”
@diabeticbanana
“Peer support…removes the sense of
loneliness and gives you the emotional
support to compliment the HCPs
technical support.” @davidcragg
“I think it has given me the drive to push
myself to do things I perhaps wouldn’t
have tried otherwise. In 2018 I hope to
become the second type one diabetic to
complete the Marathon des Sables, a 150
mile footrace across the Sahara Desert.”
@DiabeticDadRuns
“After crossing the finish line of an epic
Ironman triathlon in 2012…[it] meant a
lot to me and proved to me that there is
no limit to what I can achieve despite my
diabetes. It was hugely empowering for
myself and a proof to a lot of people that a
diabetic can safely achieve what a healthy
person can do, too.” @Evita2611

“Avoiding carbs: My control has become
so much better since I began avoiding
starchy carbohydrates and eating a high
protein diet.” @DIabeticDadRuns
“I’ve found running to be one of the best
ways to level out my blood sugar. It’s also
good for my mood (I think the impact of
fluctuating blood sugar levels on one’s
mood is often overlooked).”  
@DiabeticDadRuns

This small piece of research has given
us a much better understanding, and
appreciation, of what someone with
T1D has to go through, and how it feels
to manage the associated physical and
emotional demands - and that’s very
valuable. The insights we gain from this
type of research will guide innovation
and help us think about designing
more intuitive devices, helpful apps or
services, or even something completely
new - inspiring us to come up with ideas
that will really make a difference to
people’s lives and the management
of T1D.
We’d like to thank everyone who took
part and everyone who helped shape
our research from #GBDOC, JDRF, Our
Diabetes #ourD, T1International and
Team Blood Glucose. Thank you.

“ Regular exercise has a very definite
effect on my insulin sensitivity then I do
make sure I do some most days; even if
it’s just a walk -- which without T1 I may
have more days that I just don’t bother...”  
@_My_Sweet_Life
... connect the devices with the emotions
of the disease?
Suffering from a condition like T1D
brings with it so many emotions, both
positive and negative, and also a heavy
reliance on - and attachment to devices. Connecting these two things
can only be a good thing for device
makers or pharmaceutical companies
to empathise with their patients.
“When my ‘kit’ is working well (CGM
particularly), I now feel significantly more
in control -- but sometimes the sensors
for the CGM are very erratic too, which
then throws me off balance again....
without the CGM I definitely felt that
T1 was in control of me. I can’t imagine
going back to a life without the CGM
because of the fact it gave me back a
huge part of my life via feeling I had
greater control again.” @_My_Sweet_Life
“Medical technology helps me
achieve the kind of life I want to live.”
@T1diabetesblog

—> charlotte.clark@team-consulting.com
Charlotte is a senior consultant,
focused on managing the strategic
and creative ‘front end’ of the product
development process.
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#T1DInsights

“Diabetes, both figuratively and
literally, is a pain in the backside.”
@DiabeticDadRuns

How does it really feel to have T1D?
See how our participants visualised
their condition. Learn more at:
te-am.co/T1Dmodels

“To me - T1D came to me at 33. I
was in the best shape of my
life. My running career was sky
rocketing and I was living on an
island in the Caribbean. Then like
a crazy tornado it came into my life
unexpectedly and without warning causing problems and tearing up my
life. I am a happy positive individual
who always exercised (marathon
runner) and ate well (vegetarian)
and when I got diagnosed I was
shocked, confused and mad. The
black parts represent the sadness
and depression that comes
with diabetes and the red parts
represent the anger, the 'why' and
the frustration that it brings. The
tornado because they come quick
and leave quick but the devastation
they leave behind stays leaving you
to pick up the pieces.. That's how
T1D is... you can be having the best
day and then BAM, low blood sugar,
you're covered in sweat, eating
sugar, shaking, feeling horrible.
Then like a tornado, the immediate
feeling is gone but you're left with
the aftermath. Feeling wiped out,
sad, mad, frustrated....it's a horrible
feeling.” @coreylearn
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Working at the forefront of
medical device development
you get to be part of a broad
mix of project management
programmes. Each project
offers its own complexities,
from multiple phases taking
multiple years, to working
with large teams of people
from various technical
discipline backgrounds,
different locations and
time zones. All of these
things have meant that in
order to run a successful
project and be an efficient
project manager, you need
to be organised, be forward
thinking and of course,
sometimes rely on your
gut instinct.

www.team-consulting.com

I was not taught
project management
at university, but
through many years
of experience, my
natural abilities
in organisation,
listening and
communication have
helped me to hone
my skills. Of course
every experienced
project manager will
have their own rules
and rituals to live
by, but I thought, 20
years and hundreds
of projects later,
I would reflect
on what I have
experienced in
medical device
projects and share
a few of my dos and
don’ts in project
management:

Do think of a new development
programme as a love story
As a young project manager, this is the
first thing I learned from my experienced
colleagues. After you’ve gone through the
sometimes lengthy process of ‘dating’, i.e.
agreeing your expectations, your budget
and timescales, the parties involved look
forward to starting being together and
achieving great things. Both are eager
to get to know each other; and get stuck
into interesting technical challenges. As
in dating, this is the honeymoon period,
but there will always be a first fall out at
some point in the relationship!
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Do be supportive of your project team
It can be easy for a project manager to
forget to praise the individuals in a team
who perform well. Project managers
have a tendency to look ahead, focus
on the next steps, and simply forget
about present wins and achievements,
but recognising that someone is doing
well in a project team boosts morale,
commitment and overall long-term
project performance.

Do protect your project team
from unnecessary distractions
It is very important that the project
team can focus their mind on coming up
with good quality, easy to manufacture
and appealing solutions for the end
user. Sometimes this means the project
manager has to shield his or her project
team from distractions, requests or
external feedback. It can be quite
disconcerting to be exposed to changing
priorities and objectives: it is best to have
these discussed and agreed without
involving the team as much as possible
to keep focus and motivation high.

Do stay positive and see the
light at the end of the tunnel
I do not think any of us would enjoy
the development of new medical
products as much if there weren’t any
challenges along the way! As a project
manager my philosophy is to remain
positive, whichever stage you are at in
the development, whichever challenge
or set-back you are facing and keep
focused on the end goal: delivering an
easy-to-use, safe and effective medical
device to improve the lives of patients.
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Don’t take chances with planning

Do share project success
with your team
No one can claim that project success
is down to one discipline, technical
ability or project management style.
It is by combining expertise from a
range of disciplines that you can achieve
successful outcomes in your projects.
As project manager, do not see yourself
as a super hero, but ensure that
recognition is shared with the project
team and use it as an excuse for
project celebration.

As the project manager, only agree to
a plan and timescales you believe in.
Get colleagues who have done it before
to provide input and review your plan.
Resist the temptation of overlapping
project phases and taking out iterations
from your plan… If you don’t you are more
likely to create issues in the future. Don’t
lose your client’s or your team’s trust
with unrealistic planning.

Don’t over-worry about the things
you have no control over; just be
aware of them
There is little point to stress out over the
areas you have no or little control over:
you will just burn yourself out in the long
run and this will get you (and the project)
nowhere. There are always activities in a
programme that are outside your control,
such as delivery date of goods or services
from third parties. The only mitigation
you can put in place is to regularly
monitor progress made by external
partners and make sure your project
remains a top priority within
their own organisations.

Don’t ignore bad news
To avoid spoiling someone’s weekend
(and similarly yours) do not wait until
5pm on a Friday to share bad news, nor
procrastinate until Monday morning.
Instead, gather facts on what happened
and why, brainstorm potential solutions
with the project team and make
recommendations for the best
way forward.

www.team-consulting.com
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Don’t take delegation for abdication
I always take projects as opportunities to
detect new talents in project management
and when I spot individuals in a project
team who have the potential of becoming
a project manager, I consciously increase
the level of responsibilities and delegate
activities that would typically fall under
the project manager’s remit.

Don’t share a design prior to initial
prototype testing

For example, I carve out a subset of
activities for the individual to manage and
delegate tasks such as planning for these
activities; monitoring of the associated
budget and spend, resource managing and
progress reporting. For the rising star, this
is usually less daunting than being given
the responsibility of a small to medium
size project without any prior coaching;
but it still requires close monitoring on
performance from the project manager
and intervention if necessary.

I could have written
many more “dos and
don’ts” for project
management. It is
a constant learning
experience with each
new project bringing
its own challenges –
technical, cultural
or related to
communication.
Being successful in
project management
results from the
combination of
experience, level
of adaptability,
awareness and
soft skills. There
is no doubt that
the discipline has
also evolved with
the introduction of
new technologies,
especially in
communication
and easy access
to information.
I wonder what we
will learn in the
next twenty years.

As you can expect, it is difficult to get
complex designs right the first time
despite all the care and attention shown
in the design phase. There is nothing
worse than letting a third-party build,
test, de-bug and adjust the first prototype
of a new design, as this can lead you to
be disappointed by the outcome.
As far as possible, I insist that
development engineering is part of our
work programme and then transfer
activities once the project team has had
a chance to implement the design they
have come up with, tested, and adjusted
to meet the critical requirements of
the specification. This saves cost and
time overall, and contributes to a good
relationship with all those involved
gaining a sense of achievement.

—> sandrine.cuney@team-consulting.com
Sandrine heads up Team’s experienced
project management group and gets
involved in programmes ranging from
concept generation to full medical
device development.
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CONNECTED
WOMEN
BY S te l la w o ode r

How medical devices
are set to revolutionise
women’s healthcare

www.team-consulting.com

The age of ubiquitous
information has arrived,
with a patchwork
of wearable intercommunicating electronic
sensors now able to
monitor personal
physiological data –
heart rate, temperature,
sleep patterns - and
transmit this data to the
cloud. These and other
biosensors promise to
improve the efficiency
of diagnosis, capture
richer population data
for research, reduce
the economic burden on
healthcare services, and
encourage patients to take
control of their health.
Is this truly the shape
of things to come? Or
merely hyperbole?
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Priya
(Prima Temp)

The rhythm of life
The most established biosensor in
women’s healthcare is perhaps the
monitor which tracks ovulation, used
to help a woman conceive or to prevent
pregnancy. Understanding the rhythm of
the ovulation cycle is a long-established
method of fertility prediction and birth
control, and biosensors make this
technique easier to manage.
The simple design of the Priya,
developed by Prima-Temp, is deceptive;
inside the small white silicone ring is an
array of sensitive temperature sensors
capable of measuring temperature
changes of 0.05°F.
Inserted into the vagina by the woman
– a trip to the doctor is not needed – it
monitors core body temperature in order
to detect the 48-hour window each
month, just before ovulation, when a
woman is most likely to get pregnant.
Once this ‘fertile window’ is detected,
the sensors send an alert to the
woman’s mobile phone.

DuoFertility’s
Button Sensor
and Handheld
Reader (Cambridge
Temperature
Concepts)

In Issue 7 of Insight, Ben Wicks
considered the practicalities and
realities of wearable sensing devices.
In this article, we’ll take a look at how a
range of connected biosensors will make
a difference to women - in pregnancy,
family planning and other aspects of
women’s health.

DuoFertility™, developed by UK-based
Cambridge Temperature Concepts, also
uses basal temperature measurement
to predict fertility. DuoFertility uses a
small sensor, worn under the woman’s
arm, to take a series of sensitive
temperature measurements. A
handheld reader allows the woman to
add additional relevant information,
and lights up to indicate periods of
optimum fertility.

When connected to a PC, the handheld
reader sends this information – together
with user-provided medical details - to
Cambridge Temperature Concepts’
servers, allowing a more personalised
profile of a woman’s cycle to be built
over time, so more accurate predictions
can be made for those trying to conceive.
The advantage of sensor products like
these is that they are available over-thecounter, and remove the need for a woman
to take an early morning temperature
reading as temperature data is collected
automatically by the sensor.
Great expectations
The ‘Internet of Things’ even extends to
some very early adopters - the unborn.
Wearable sensor products are now
available which continually monitor the
foetus and provide pregnancy data to both
healthcare professionals and parents.
One example product is PregSense,
developed by Israeli company Nuvo.
PregSense comprises both acoustic
and ECG sensors within a light harness
which is worn over and around the
stomach. The wearable device allows
a pregnant woman to listen to their
developing baby’s heartbeat and
movements at home, rather than
just when visiting the hospital for
a traditional ultrasound scan. Like
many wearable sensor technologies,
PregSense backhauls its data to the
cloud where it is processed in near-real
time and accessed by the user – via
smartphone or website - on a payper-use basis. Nuvo is now planning
to launch a new version of the device
which will have more sensors and
better accuracy, enabling healthcare
professionals to remotely monitor
women at high risk during pregnancy,
helping them pick up early signs of
potential complications.

PregSense
(Nuvo)
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Perhaps the greatest
impact, and value, of
remote, unobtrusive
pregnancy monitoring
will be in rural regions
of developing countries
where maternal and
child mortality rates
are still too high.

Continual foetal monitoring
devices compared with ultrasound
Conventional ultrasound

Continuous foetal monitoring device

Safe, well-understood,
mature technology

Safe technique

Confined to hospital/clinical setting

Free from hospital-based observation

Provides limited ‘image’ information

Provides foetal heartbeat, motion
and other feedback

Not suited to long-term use

Supports continuous use and
monitoring

Needs an expert to interpret and relay
the results

Provides data to both consumer and
healthcare professional

This type of device does have some
clear advantages compared with the
current gold standard, the hospital or
clinic based ultrasound. Like ultrasound
it is safe to use, but provides easier to
interpret data, and the ability to monitor
continuously, away from the hospital or
clinical setting.
Perhaps the greatest impact, and value,
of remote, unobtrusive pregnancy
monitoring will be in rural regions of
developing countries where maternal
and child mortality rates are still too
high. A recent project in Yucatán,
in Mexico, used a wireless foetal
monitoring kit (including pulse oximeter,
glucometer, and blood pressure devices)
to monitor high-risk pregnant women
in remote areas. The project outcome
showed that a greater percentage
of women in the group trialling the
wireless foetal monitor adhered to clinic
appointments and recommended advice
(94%), compared to the group offered
standard care (45%).
Another continuous foetal monitoring
device is the result of a collaboration
between the Stanford India Biodesign
Programme and the Government
of India’s Ministry of Science and
Technology. Developed for use by
community health workers, the Brün
device contains novel sensors which
can record maternal uterine

contractions, cervical dilation, blood
pressure and both mother and foetal
heart rate. Designed for easy use and
easy data interpretation, it will be used
to support labour in remote settings,
providing the type of easily accessible
and affordable technology that can help
address pregnancy issues such as those
faced by India, where there are around
330,000 stillbirths each year.
Taking the guesswork out of third
trimester contractions - and avoiding
mistimed panic trips to the hospital is the focus of Bloom Technologies’
biosensor product. Their soon-tobe-launched wearable sensor uses
ultra-low power electronics to keep it
going throughout the third trimester
without the need for recharging, and
will measure and log the frequency,
duration, and intensity of contractions.
Future updates plan to distinguish
between ‘mock’ Braxton-Hicks
contractions and labour-inducing
contractions, as well as tracking other
maternal and foetal physiological
parameters. In addition to helping
women assess their labour status
more accurately, Bloom hopes to use
the product to build a comprehensive
database of maternal health
information for clinical research into
pregnancy complications such as
premature birth, gestational diabetes
and pre-eclampsia.
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Express delivery
The nursing mother’s breast-pump
is, at first sight, an unusual candidate
for the ‘connected’ treatment, but
companies such as Medela, Kohana
and Moxxly are developing ‘smart’
breast pumps with the ability
to feedback potentially helpful
information to the nursing mother.
So what kind of data could a breast
pump sensor capture? The consensus
seems to be towards data which
reduces uncertainty for mothers by
measuring, for example, the volume of
milk generated and from which breast,
date and time, how long a pumping
session has taken (so mothers can track
variations over time), and perhaps even
the fat content of milk at a particular
time of day. Reassurance that things
are working as they should would be
helpful, and a better understanding of
feeding patterns could also determine
ideal times of day to pump, or for how
long if data shows, for example, that
80% of the milk is produced in the first
15 minutes.
As with other connected devices, there
is also the longer-term opportunity to
compile a central database of data used
as the basis for tips and advice. However,
not all problems associated with pumps
can be resolved by adding sensors.
Practical solutions cited in a straw poll of
mothers included the need for the pump
to be integrated into clothing, silent and
hands-free models, fewer component
parts to sterilise and reassemble, and
better milk storage systems.
Whose data is it anyway?
Data vulnerability in a connected device
environment is a well-known issue, and
policies and standards to reduce the
risks of cyber-attack or compromise are
being considered by regulators.
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Professors Michael Barrett and Stefan
Scholtes of the Judge Business School
in Cambridge, UK, also point out a
number of additional challenges: “You
know the data is captured, but how
do you go about accessing it?” they
ask. “For a start, are we sure we know
who owns it? The patient? The doctor?
The hospital? The healthcare provider?
What are the privacy and confidentiality
issues around it?”
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The shape of things to come?
Connected devices focusing on women’s
health are still relative neophytes, and
it is not yet clear what the future holds.
My prediction (perhaps more of a hope)
is that connected devices may help
make ‘routine’ screening programmes
for cervical cancer, chlamydia and HPV,
for example, more robust.
Depending on your point of view, the
prospect of smart sensors in women’s
healthcare may be amazing and
practical, or perhaps a little unnerving.
Self-monitoring devices could be
useful and reassuring but roundthe-clock monitoring can also trigger
unwarranted anxiety, with false alerts
and failing batteries leading to stress,
disengagement or even false reassurance.
However, although there are many
challenges to be met before wearable
sensors gain a firm foothold in healthcare,
truly wearable, unobtrusive biosensors
which help women stay in control of their
health, have clearly arrived.
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Team ‘toons
Following on from a previous issue
of insight, here are two further
cartoons in our series on usability,
illustrated by newspaper cartoonist
Kipper Williams.

Here we wonder whether we can
be sure that user instructions aren’t
the source of confusion, and when it
comes to minimising use-related risk
– we need to be sensible.

www.team-consulting.com
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Let’s make
things better
We are recognised globally as experts in the design
and development of medical devices. That’s all we
do and we are proud of this focus. It enables us
to deliver real insight and expertise to our clients.
Commercially successful products need to be safe,
easy to use and ultimately make people better.
Our clients like our approach, which combines
design, human factors, science and engineering
from inspiration right through to industrialisation.
Everybody at Team is driven by the same desire,
to make things better by working in collaboration
with clients and each other. Whether ‘things’
means people or the products we work on, we
apply the same commitment to do the best and
be the best that we can.
This focus and desire is a powerful combination
and one that highlights why our clients trust us
over and over again.
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