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Case Studies In TRIZ: Stent Evolution

Of all the medical devices available today, the intravascular stent is probably the biggest
success story. Since its emergence in 1993, the stent business has grown to around $5B
per annum. Given this success, the stent is not a stranger to many in the TRIZ world,
since one of the early evolutionary jumps made for a powerful illustration of one of the key
trends. The aim of this article is to bring the stent story up to date in the light of some of
the Evolution Potential tools that are now beginning to find widespread application across
a variety of different industries.

Beginning at the beginning, the intravascular stent first rose to prominence in 1994 after
the FDA approved — on 2 August — the Palmaz-Schatz Coronary Stent (Figure 1):
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Figure 1: Palmaz-Schatz Coronary Stent

As may be observed in the accompanying Evolution Potential radar plot, the device had
lots of untapped potential (around 70%) when compared with the TRIZ/SI Trends. Despite
this relative lack of maturity, this new device transformed the practice of interventional
cardiology, selling one million units in less than two years, and creating a $700 million
annual market nearly overnight. For those unfamiliar with the product, its primary function
was — and still is — the unblocking of clogged veins and arteries. A key attribute of the
early Palmaz concept was the use of a collapsed stainless steel mesh that could be
positioned within the blocked region of artery and then have its diameter expanded
(usually by a balloon (angioplasty)) in such a way as to force the artery walls to also
increase in diameter. Given the high propensity for heart disease globally, and particularly
in the West, the market for coronary stents alone had more than doubled to $1.5 billion by
2000, and doubled yet again with the advent of drug-eluting stents after 2003. The rapid
growth of this market attracted hundreds of innovators, each seeking to match their
perceived design advantages with a clinical need. This fertile environment spawned
hundreds of clever, simple, revolutionary, and, in perhaps too many cases, some rather
uninspired designs: the word “stent” currently appearing in over 10,000 issued US
Patents; 2095 times in the title. Recent surveys (Reference 1, 2) uncovered several
hundred commercial stent designs and some extremely interesting industry dynamics.

Figure 2 highlights one of the key figures from the first of the two references. The figure
illustrates the shifting market share of the major players in the industry since its inception
up to 2007. Also shown in the figure are the major technology advances that have been
successfully introduced to the market by the various different players.
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Figure 2: US Stent Industry Dynamics

Let's have a look at these technology jumps in the context of Evolution Potential in order
to see what they might reveal about an overall stent evolution story:

The first major jump relative to the Palmaz-Schatz design came with the Guidant
(independent at the time but recently merged with Johnson & Johnson) ‘Multilink’ stent. In
October of 1997, Guidant received FDA approval for this new stent and became the first
competitor to challenge J&J’s 90% share of the US market. Within 45 days, the MultiLink
stent commanded 70% of the market. This extraordinary turnaround probably explains
why it became a popular TRIZ story at the time.The big advantage of this stent over the
earlier designs was, as the name suggested, a greater degree of flexibility in the stent, in
particular allowing the stent to be bent around corners and hence making it easier for
surgeon’s to insert it into patients. Figure 3 shows this design transition in Evolution
Potential terms, the clearest jump being one along the Dynamization trend:
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Figure 3: Evolutionary Advance Of MultiLink versus Palmaz-Schatz Stent
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Clearly Johnson&Johnson had to do something about this intrusion into their highly
profitable business. 1998, then, saw the emergence of the Nitinol-based shape-memory
stents. These stents offered surgeons the advantage of being ‘self-expanding’ — when the
stent was in position and warmed up, it expanded ‘by itself’ from its contracted diameter
up to its full artery-unblocking diameter. The big advantage to surgeons of this capability
was that the need for the balloon angioplasty was removed. From an evolutionary
perspective, the shape-memory, ‘self-expanding’ stent representing a clear jump along the
‘Smart Materials’ Trend — Figure 4.
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Figure 4: Evolutionary Advance Of Self-Expanding St  ents

As may be seen from the radar plot, in addition to the clear jump along this trend, the shift
from stainless steel also brought about a shift along the decreasing density trend. The
material also gave additional benefits in terms of the overall flexibility of the design — as
may be seen by the picture of the SMART stent passing around a bend in an almost
‘completely flexible’ manner.

The emergence of the self-expanding stent gradually saw a re-shift of the industry
dynamics, this time with Johnson & Johnson recovering some of their former position.
That recovery took another leap forward then with the advent of the first of the new family
of drug-eluting stents (DES). Johnson & Johnson appeared first, in early 2003, with their
‘Cordis’ design, followed soon after by the Boston Scientific, ‘ TAXUS’ design. Boston
Scientific eventually took the lead away from Johnson, their advantage being, according to
Reference 1, not so much about technical advantage as it was their better ability to scale
their production capabilities, thus being able to supply the still growing market need better
than the other players.

The drug-eluting stent — by adding an external coating of anti-retenosis and other drugs
onto the stent — represented a clear advance along the Mono-Bi-Poly trend as illustrated in
Figure 5.
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Figure 5: Evolutionary Advance Of Drug-Eluting Sten ts
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If the drug-eluting stent brings the commercial story of stent evolution up to date, the still
considerable amount (63%) of untapped Evolution Potential in even the most advanced
designs should suggest that there is a way to go before this product family runs out of
steam.

That said, clearly, inserting lumps of foreign matter into any patient has to be seen as less
than ideal. The Ideal Final Result would be something like ‘the artery unblocks itself’, and
looking at the Dynamization trend — where the industry has seen evolution from rigid to
jointed to flexible already — there is considerable remaining untapped potential with regard
to non-mechanical (fluid, gas or field) solutions. Perhaps a clue to this IFR solution comes
from a village in Italy...

“...In the 1980's a small Italian community was found to have a mutant version of a
protein, called Apolipoprotein Al (Apo-Al), which is associated with a decreased risk of
arteriosclerosis (clogged arteries), heart attack, and stroke. The reduction in risk in these
people has been attributed to the mutant protein (known as the Apolipoprotein Al Milano
allele, henceforth referred to as Apo-AIM), and Apo-AIM has often been used as an
example of a beneficial mutation. More likely than not, the current stent industry doesn’t
want to see or hear too much more about the possibility of transferring this kind of genetic
solution to the stent problem. In the long term, however, the more ideal solution always
prevails, and so the clock must very definitely considered to be ticking in terms of the
future of the mechanical stent industry.”

That said, industry evolution in the coronary stent market is largely driven by new
inventions and the constant demand from physicians for improved patient outcomes. The
physicians constitute a largely homogenous market, so once a “better” device is invented
intense rivalry ensues and that device usually captures the majority of the market. In
addition, the interventional cardiologists are often known to be early adopters in the field of
medicine, and have been adopting new technologies rapidly. There is thus considerable
pressure on stent companies to innovate — one only has to look at the shifting dynamics of
the industry leader position shown in Figure 2 for ample evidence. Figure 6, then, shows
what happens when we plot the evolutionary advances made in the stent business on a
timescale chart with log(Evolution Potential) drawn up the y-axis. This kind of plot in effect
gives a first approximation as to the number of discontinuities per unit period an industry is
achieving.
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What this figure shows is that the industry was ‘ripe’ for its next jump around the year
2006. In a world where timescales are largely driven by long, drawn-out FDA approvals,
we should already be able to see the likely technology jumps undergoing clinical trials.
Conducting this search appears to reveal a new emerging family of bio-absorbable stents
on the near horizon, with probably ‘upstart’ player, Abbott, looking like they will get to
market first. The big advantage of bio-absorbable is that it makes a significant step along
the road towards the actual IFR solution —i.e. only have a stent present temporarily.

The Abbott bio-absorbable stent first hit the press’ attention early in 2007 (represented as
the right-most data point on Figure 6). Here’s what the new design looks like on the
Evolution Potential radar plot, relative to the drug-eluting stent:
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The ‘disappearance’ of the bio-absorbable stent after it has performed its useful function is
represented on the plot by an advance along the Action Coordination trend. The fact that
the bio-absorbable material is now also a non-metallic polymer, also means it provides an
additional advance along the Decreasing Density trend. It is not clear at this point in time
that Abbott or others will be able to combine the bio-absorbability with shape-memory, at
least in the first generation of these new stents. Certainly shape-memory polymer
technology is already with us in other industries. Even if it doesn’t get incorporated into the
bio-absorbable designs, what the Figure 7 radar plot still shows a somewhat staggering
62% of remaining untapped potential in the design.

Do you think some of those 10,000+ patent owners might be missing something? Do you
think, with our knowledge of the Trends, we might know something they don’t?
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TRIZ And The Hype Cycle
Preparing For The Slope Of Enlightenment

“If you hype something and it succeeds, you're a genius - it wasn't a hype.
If you hype it and it fails, then it was just a hype.”
Neil Bogart

Like a seeming majority of modern-day management texts, the recently published ‘Hype
Cycle’ (Reference 1) manages to cram two pages of useful insight into a 270 plus page
book. That said, those two pages definitely seem to have something to add to the
innovation timing story. The basic idea is very simple: over the course of the evolution of a
product or new anything, from its inception to its maturity, a characteristic profile of hype or
‘visibility’ emerges. Figure 1 illustrates the basics of this characteristic:
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Figure 1: The Gartner Hype Cycle

Starting from the left hand side of the graph, a ‘technology trigger’ launches the new entity
up a steep hype slope. Inventors of new technologies have a desire to expose their ideas
to the world; the media has a strong incentive to write about new things; and most
members of the public have an inherent curiosity and desire to share cool new ideas with
their friends and family. Everything re-enforces everything else, and an often spectacular
virtuous loop is formed. Eventually, this surge of hype reaches what the Gartner authors
describe as a ‘peak of inflated expectations’. At this point, sufficient people are aware of
and interested in the new entity that some of them (early adopters primarily) will be willing
to put their hands in their pockets and give the entity a try. By now, according to the hype
cycle curve, the level of expectation is so high that the entity finds it impossible to meet all
of it. As a result of this, the first rumblings of dissatisfaction start to be heard; the new
entity is not the panacea it was purported to be; ‘it didn’t work’; unexpected adverse
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symptoms begin to appear. Enter the ‘trough of disillusionment’ period of the cycle. This is
the period where, if the down-slope is steep enough, the entity may not have the ability to
survive. Some entities will indeed never survive this trough. Those that do, however — the
things with some intrinsic merit — will enter the next phase of their evolution, the so called
‘slope of enlightenment’. This is the period when customers begin to exploit the positive
capabilities of the entity, and learn what it is good at and what it is not. It is also the period
that the provider learns how to improve the basic capabilities and how to tailor the entity to
different users and requirements. At this period in the cycle, substantial numbers of users
begin to achieve real, tangible benefit from the entity, and it is able to progress to the final
stage of its evolution cycle, ‘the plateau of productivity’. This final phase is where, as the
title suggests, the entity reaches full maturity. It becomes the ‘standard’ way of doing
something and not only the majority but also ‘late adopters; come to recognize that it is the
‘right’ solution.

According to Gartner, and according to the data-points illustrated in Figure 1, the Hype
Cycle is a universal characteristic. As such we should be able to apply it to things like
TRIZ. Figure 2 is an attempt to do exactly that.
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Figure 2: Hype Cycle In Relation To TRIZ and Other  Methodologies

A cursory examination of the figure suggests that TRIZ is somewhere close to the bottom
of the ‘Trough Of Disillusionment’ at the moment. The progressive decline in TRIZ related
searches as illustrated in the Google Trend map (Reference 2) certainly doesn’t seem to
indicate any sign of improvement, so most probably we haven't hit bottom yet.

Other important points on the graph are, in our opinion, what was probably the ‘peak of
inflated expectation’, the announcement in 2002 that the TRIZ team inside Samsung had
been awarded a prize for saving $91M. Here was the point when we had the first public
sign that companies were achieving tangible benefit from the application of TRIZ. TRIZ
was already ‘suffering’ from the emergence of an assortment of ‘TRIZ Consultants’ by this
time, but the Samsung announcement was a definite trigger for a host more to enter the
fray. Indeed, it was certainly a time when many of the TRIZ experts who had been inside
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Samsung began to set up by themselves outside Samsung. Not all of them successfully,
and an increasing series of ‘TRIZ didn’t work’ messages begin to appear. Tragically, the
main issue here was usually that ‘the consultant didn’t work’ rather than any particular fault
of the method itself.

The tough of disillusionment started, then, after 2002, and continues to this date. For
those close to the TRIZ community, another key moment in the slide was Victor Fey’s plea
to ETRIA conference attendees to ‘not touch TRIZ'. If the community was already
beginning to fragment, here was a watershed moment that can, in hindsight, be seen as a
moment of polarization. The ‘classical’ and ‘modern’ TRIZ world’s were formed, and let
battle commence.

While it might be interesting to map the evolution of TRIZ onto the Hype Cycle, the main
purpose of the Gartner book — although it has to be said they fail in fairly spectacular
fashion to deliver — was to help users to understand the dynamics of innovation timing. We
say ‘fail spectacularly’ because the book fails to make any sensible connection to other
important innovation dynamic determining factors. Most notably the evolutionary S-Curve.
In light of this failure, Figure 3 represents our first attempt to make some kind of a
correlation between the Hype Cycle, the S-Curve and another innovation timing factor.
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Figure 3: Relationship Between Hype Cycle And Evolu  tionary S-Curve

According to us, the bottom of the ‘trough of disillusionment’ is a point that corresponds
closely with the tipping point for any system. It is that most vulnerable of times when the
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system could collapse and disappear completely, could remain as a marginal niche, or, if
things go well, can begin its rise to success up the ‘slope of enlightenment’.

Hype tends to lead everything else, so we also believe there is strong evidence to suggest
that, assuming a system successfully passes its tipping point, the number of players
entering the game will continue to rise (Reference 3). We believe this rise continues up to
the point at which the S-Curve reaches some kind of inflection point — the point where the
rate of growth of the sector becomes negative.

It remains to be seen, meanwhile, whether TRIZ will successfully bridge its Tipping Point
moment. According to the Hype Cycle, we're probably somewhere near to that Tipping
Point right now. Most likely, there is a further period of decline still ahead of us. Whether
the community rises from that decline successfully or not is still far from clear. If nothing
else, though, the Hype Cycle offers the useful insight that what is happening with TRIZ is
nothing that hasn’t been seen in hundreds and hundreds of other similar situations. And if
that sounds like ‘someone, somewhere already solved your problem’ territory, you're
probably right. Maybe, just maybe, we can all learn something here.
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40 (Alternative) Inventive Principles — Part 1

An occasional series in which we examine some of the less successful illustrations of the
40 Inventive Principles.

Inventive Principle 5, Merging, ‘Physi d objects’

Inventive Principle 7, Nested Doll, ‘put one object or system inside another’

Inventive Principle 17, Another Dimension

Inventive Principle 26, Copying, ‘use simple and inexpensive copies’
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Patent of the Month — Imaging In Adverse Turbid Con  ditions

Patent of the month this month is US7,515,265 granted to one of the world’s most prolific
inventors, Professor Robert Alfano from the City University of New York. The patent,
‘Imaging systems and methods to improve backscattering imaging using circular
polarization memory’ was granted on April 7.

Here’s what the invention disclosure has to say about the problem solved by this
impressive invention:

In the United States alone, more than 650,000 people die each year of heart attacks related to
coronary artery disease due to plaque build-up on the inside walls of the arteries. Various
diagnostic methods have been developed to characterize and image coronary plaques in the
vessel wall. These methods include angioscopic imaging, intracoronary coronary ultrasound
(ICUS), and magnetic resonance imaging (MRI). Each of these methods exhibits some relative
strengths and limitations/deficiencies. Optical imaging represents a promising new technology for
imaging the vulnerable plague with a level of resolution not previously achieved with the use of
above conventional imaging modalities. Optical imaging can be performed with a catheter
integrated with a relatively inexpensive optical fiber. A major challenge of optical imaging is that
the scattering effect from the blood, especially from the red blood cells with an average diameter of
7.65 .mu.m, blurs the image quality of the artery surface and subsurface. The absorption is small
in the near infrared region from 0.8 .mu.m to about 1.4 .mu.m.

The use of laser surgery and advancements therein have rapidly increased in the recent years.
However, laser surgery and laser cauterizing tissue normally is accompanied by the unwanted
production of a cloud of smoke and vaporized particles which tend to obscure the target area.
There is thus a perceived need to develop a technique to overcome the resulting optical scattering
effect in order to see through the surgical smoke and observe the target since an accurate target
image is many times not possible to obtain using conventional imaging techniques. In particular,
there are many other situations in which the detection of an object present in a turbid, i.e., highly
scattering, medium is highly desirable. For instance, the detection of a tumor embedded within
tissue is one such example where detection of the tumor using optical imaging is difficult due to
the surrounding environment that includes tissue and blood. Although X-ray techniques provide
some measure of success in detecting objects in a turbid medium, they are typically not well-suited
for detecting very small objects, e.g., tumors less than 1 mm in size embedded in tissue or for
detecting objects in a thick or concentrated medium. In addition, X-ray radiation can present safety
hazards to a person exposed thereto and thus, it would be desirable to find an alternative
procedure.

Although much of Professor Alfano’s work, and indeed this invention, are focused on the
medical sector, one thing that becomes clear regarding this invention is that the solution
can also be applied to the imaging of targets through just about any range of adverse
environmental conditions, such as fog, clouds, smoke, murky water, etc. As such, we think
it has a pretty broad range of potential future applications.

The breadth of applicability is no doubt set to be assisted by the elegance of the solution.
Here again is what the invention disclosure has to say:

The present invention is directed to an imaging system and imaging method that utilize a
polarization memory effect in backscattering temporal profiles and imaging profiles of a target
contained in a turbid medium. When circularly polarized light impinges on large particle
suspensions of the host turbid medium, the backscattered light from the target inside the turbid
medium is dominated with light of opposite helicity and forms the imaging information. In contrast,
the backscattered light from the large particle suspensions has the same helicity of the incident
light and therefore is considered as background noise to the imaging information.
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According to one embodiment of the present invention, a target inside a turbid medium formed
with large particle suspensions is illuminated with circularly polarized light. By selecting out the
backscattered light with opposite helicity (which represents main target information accompanied
by low background light), the image contrast is significantly improved in comparison to imaging
based on a linear polarization technigue. This combination of circular polarization states permits
an instrument of the system to be used for diverse applications, such as imaging through biological
tissues and atmospheric environments in which the wavelength is less than the size of the
scattering particles (.lamda.<a).

The use of circular polarization is not, as the disclosure also reveals, novel by itself. What
is novel is the use of the relative differences between a combination of two different
polarized signals with ‘opposing helicity’. The key inventive step, in other words, offers an
illustration of Inventive Principles 5 (Merging), 13 (The Other Way Around) and 37
(Relative Change). The contradiction being solved involves the desire to detect small
objects in the presence of lots of turbidity. Here’s what the Contradiction Matrix has to say
about how others have solved similar problems:

All'in all a pretty good match.

Read more about the amazing Professor at

http://www.bioopticsworld.com/display article/345204/131/none/none/Depar/Robert-R.-
Alfano-
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Best of the Month - The Pirate’s Dilemma

April saw the best and worst of the murky world of management literature. Our best and
worst of the month, however, made for one or two intriguing connections. Worst of the
month award goes to the book with the best title and in theory the most interesting subject
matter. ‘Not Everyone Gets A Trophy’ purports to be all about how to manage Generation
Y. Perhaps the extent of the disappointment comes about because the hit-me-worthy
author (check out the photo on the inside back cover to see what | mean) fails to deliver in
such a spectacular fashion. In fairness, probably consistent with the theory that given
enough time a troop of monkeys with typewriters would eventually re-create
Shakespeare’s finest, there are a couple of insightful comments. So, Generation Y very
definitely seems like the ‘*highest maintenance’ workforce in history; '12 is the new 19’; and
‘30 is the new 20'. Those gems aside, however, and the author heads off on some strange
journey to try and convince Boomer and X managers to re-think how they do things. Err.
Why do we have to change? Well, maybe we do... except for the fact that in the current
recession (800Ib gorilla in the room anyone?) it is far easier to say ‘I couldn’t care less if
you do have the highest potential of ‘any generation in history’, you won’t be working here
you arrogant s**t’.

Chronic Classic

The fact, though, that older managers are less likely to adapt themselves to Generation
Y’s immature behavior, means that they are more and more likely to go off and do things
for themselves. Enter, then, our actual choice for best of the month, ‘The Pirate’s
Dilemma’. Matt Mason — of underground-fanzine-turned-world’s-leading-urban-music-
magazine mastermind fame — is the next in what appears to be a breath of fresh air (read:
‘Generation X’) business authors.

In keeping with Mason’s background and interests, The Pirate’s Dilemma takes the reader
on a rollercoaster ride taking in a cast of characters spanning Joseph Schumpeter to
Richard Hell, Richard Dawkins to Mariah Carey.

The Pirate’s of the book’s title are the Generation X and, increasingly, Y, rebels doing their
best to ‘re-invent capitalism’. Their ‘Dilemma’ centers around whether the often less-than-
legal initial strategies derived by the Pirates are ‘here to scupper us or save us?’ Do we
fight pirates, or do we learn from them? Should piracy be treated as a problem, or a
solution?
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“How do you start a movement with a marker pen? What's the connection between the
nun who invented disco, and file sharing? How did a male model messing with disco
records in New York in the 1970s influence the way Boeing design airplanes? Does hip-
hop really hold the secret to world peace? How did three eleven-year-olds revolutionize
the video game industry by turning Nazis into Smurfs? And what’s going to happen to Nike
when it's possible for kids to download sneakers?

The book neatly uncovers, for the first time, the trends that transformed underground
scenes into burgeoning global industries and movements, ultimately changing life as we
know it, unraveling some of our most basic assumptions about business, society and our
collective future. In so doing, it tells the story of how youth culture increasingly drives
innovation and is changing the way the world works. It offers understanding and insight for
a time when piracy is just another business model, the remix is our most powerful
marketing tool and anyone with a computer is capable of reaching more people than a
multi-national corporation.

You may well not agree with everything Mason says, but that’s probably the point. A point
that in effect says, as did Johnny Rotten, ‘ever get the feeling you've been cheated?’ Buy
the book — better yet, steal a copy (preferably not mine!) — and see if it makes you want to
maybe re-think a few things. Or possibly even find one or two fascinating new
contradictions to solve.

‘The Bubble Project’ by graffiti artist turned art director, Ji Lee
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Conference Report — Innovation 2009, Sao Paulo

Will your company survive without innovation indeed. This prestigious one-day conference
was attended by close to 200 of the great and good of Brazilian industry to explore the
subject. The answer seemed to be an unequivocal ‘no’. And not just from the array of
speakers present. Despite its relative size (Brazil has the world’s sixth largest economy)
and independence from the US dollar, the Brazilian economy is largely built around
manufacturing industries and so as the world economy slows down, it becomes inevitable
that manufacturers in the country also have to slow down. Everyone present seemed to
agree that being ‘just’ a manufacturer was no longer going to be good enough, and that
the companies that survive the recession will be the ones that don’t simply batten down
the hatches and wait for the storm to blow over, but rather take the opportunity to
proactively find new things and new ways of doing things.

We were honoured to be among a multi-national cluster of prestigious speakers and
authors who variously gave eloquent introductions to Open Innovation, Synectics and
Social Network Analysis. We were there to do our bit on Systematic Innovation:

The event itself was organized by French/increasingly-global engineering consulting
company, Altran. The fact that their CEO turned up gave a pretty good indication of how
important the company believed the conference to be. Also present from the company
was Francisco Gallo Meja, winner of the Altran Innovation Award for his work on CO,
sequestration and architectural use of bamboo. The CO, innovation here seemed to grow
from the recognition that bamboo can grow up to 24cm per day. The still unsolved problem
though seems to be that very few architects are interested in making use of the resulting
bamboo (good for pandas though!).

Not that it ever felt like a competition, but, based on the overall feedback received, it
seems as though Systematic Innovation was the most popular of the topics on show.
Maybe the copious amounts of caipirinha consumed in the city’s best samba bar the
previous evening helped.

All'in all, a very inspiring visit. Supremely friendly hosts and what felt like a genuine desire
to move forward and get the Brazilian innovation engine shifted up a gear. Here’s hoping
we get to play a part in the story.
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Investments — Self-Inflating Tyre

How about this for a great use of previously untapped resources to create another very
elegant ‘self’ solution. An award-winning peristaltic pump built into the rim of a vehicle tyre
has been shown to keep it correctly inflated at all times. This not only extends the life of
the tyre but also improves fuel economy and safety.

The Self Inflating Tire (SIT) is the patented invention of Coda Development, a start-up
company based in Prague in the Czech Republic. The pumping tube could be created as
an integral crevice within the tyre sidewall. As the tyre comes into contact with the road,
the tyre compresses and creates a restriction in the tube, which is moved along the tube
as the wheel rotates. This creates what is effectively a ‘free’ pumping action.

When the tyre and rim are assembled, the crevice is sealed by the pressure between
them. Although sounding somewhat less ideal, the company says that it is also possible to
have the tubing as a separate unit between the rim and the tyre, in which case the tyre
presses on the tube and creates the restriction that is moved along it. It was this form that
was used for testing the prototype.

It is expected that sufficient air would be pumped to keep the average tyre inflated by only
one rotation in 3,000. It therefore needs to have a management system in the form of a
valve, to ensure that the tyre is not quickly over inflated.

When no pumping is required, the managing system connects both the inlet and outlet of
the pumping tube with the inside space of the tyre. When the tyre pressure falls below
optimal, the management system closes the valve on the inlet end of the pumping tube
where it connects to the inside of the tyre. This results in suction in this part of the tube, so
that it draws air in through a check valve, which is normally kept closed by the positive
pressure within the pumping tube and the tyre.

Once the correct pressure has been reached, the pressure management system opens
the valve on the inlet end of the tube, and the pressure from the tyre rushes into the
entrance of the pumping tube, closing the check valve.

The pressure management system need not be electronic. It could, for example, take the
form of a container of compressed air equipped with a membrane. The membrane would
be placed against the intake valve at the inlet end of the pumping tube. As the tyre
pressure falls below its desired level, the air inside the container would expand and push
the valve shut.

Alternatively, it could be replaced by a calibrated spring. However, if the system was
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electronically managed, it could form part of the tyre pressure monitoring that is now
required on all new cars and light vans sold in the USA. As the pressure management
device is normally surrounded by the tyre, it need not be made very robust.

Alternatively, the pumping tube could be connected to the outside air. In such an
embodiment, a valve on the outlet end of the pumping connecting it to the outside air
would be closed when the tyre needed to be inflated.

Currently, 38% of cars in the European Union are running on under inflated tyres. It is
estimated that this results in 5.3billion litres of wasted fuel costing an estimated 7billion
and 12.3million tonnes of CO; into the atmosphere annually. In the USA, 27% of
passenger cars and 32% of light trucks and SUVs are believed to have at least one tyre
under-pressured by more than 25%. It is estimated that maintaining proper tyre pressure
would save the U.S. upwards of 1.24 billion gallons of fuel annually by improving fuel
mileage. Under-inflated tyres also, of course, negatively impact safety, fuel economy and
tyre longevity. While it has to be uncertain that the tyre industry will wish to make the
changes necessary to bring the design to full commercialization (‘99% of major
innovations come from the new-player’), or that Coda will be able to go it alone (‘small
players can only win if they play the disruption game, or get themselves bought by a big
player’), the size of the potential energy saving may well mean that someone will have a
very strong incentive to bring the design to the market.

The company is presently looking for investors. Check out http://www.selfinflatingtire.com/
for more details.

02009, DLMann, all rights reserved



Subscription 0080:

Generational Cycles — The Return Of The Screwball ~ Comedy?

For the most part, this section of the e-zine has been about using historical data to confirm
or deny the presence of generational patterns. Just occasionally we like to go out on a
tightrope and use the data to make predictions about what might happen in the near
future. This month is one of those months. So don your safety harness as we venture into
the strange and wonderful world of the screwball comedy.

Screwball comedies, for the un-initiated, were a genre of Hollywood romantic comedy
films made during the period from around 1934 (when the first of the type — ‘It Happened
One Night’ was released) to around 1945. The films get the title ‘screwball’ mainly
because they presented a 180 degree turnaround in male-female relationships. In
screwball comedies, it was the women who were the wealthiest, smartest and who tended
to get the best lines.

The 1934-45 period is significant in that it denoted the second-half G.I. generation period
of young adulthood — the time of life when people tend to visit the movies the most. This
period is in turn significant because the G.l. generation was a ‘Hero’ generation, just like
the latest Heroes that make up Generation Y. The next ten or so years, therefore,
represent the equivalent generational period in history:

While it may not be the case that we start seeing a series of direct analogues to the
screwball comedy in the next ten years remains to be seen. What we predict, however, is
that ‘women on top’ films will start appearing in greater numbers, and when they do, they
will tend to be successful at the box-office.

According to Strauss & Howe and their generation cycles work, human history passes
through cycles of increasing and decreasing gender difference. Nomad generations tend
to give rise to minimum distinction between the sexes, while Artists tend to see differences
at their greatest. The appearance of signals like screwball comedy tend to act as the
triggers that begin to drive the change in direction of the cycle. Which is another way of
saying that our bigger prediction for the next 10-20 years is that men will start being more
like men and women more like women. My John Wayne oultfit is being shipped as we
speak.
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Biology — Horned Desert Viper (Cerastes cerastes)

Just a few decades ago, some scientists doubted that snakes could hear at all. Snakes
lack an outer ear and external ear openings, making it difficult to understand how the
reptiles receive acoustic vibrations. However, snakes do have an inner ear and a cochlea,
and scientists have observed the animals react to auditory stimuli. But exactly how snakes
hear without external ears is still unclear. In a new study, however, physicists Paul Friedel
and J. Leo van Hemmen from the Technische Universitat Munchen in Germany and
biologist Bruce Young from Washburn University in Kansas have presented a model of
how the horned desert viper Cerastes cerastes hears — with its jaws.

The horned desert viper rests its head on the sand to listen for prey. A sand surface wave
moves the left and right sides of the jaw independently, and the vibrations travel to the
guadrate, stapes and inner ear. While the jaw-hearing method is widely known, the new
research uses naval engineering techniques to explain how vibrations from the jaw travel
through the head and give rise to sounds in the animal’s brain. The scientists also explain
one of the more intriguing parts of jaw-hearing, which is that the snake’s left and right
sides of its jaw can move independently in order to localize a sound’s source, such as the
location of a mouse’s footsteps.

“Up to now, no one has ever pondered the fact that snakes could use jaw-hearing in
stereo,” Friedel told PhysOrg.com. “This is, however, crucial, since stereo hearing is
essential for locating a sound source. We have thus explained how jaw-hearing can
actually be very informative for the snake, and not simply a system signifying that
‘something is there.”

As a mouse skitters across the desert sand, its footsteps create surface waves
(specifically, Raleigh waves) with a wavelength of about 15 centimeters and amplitude of
the order of 1 micrometer. These surface waves are similar to water waves, in the sense
that the sand particles (modeled as a continuous medium) carry out an elliptic motion. The
wave velocity of the ripples is about 45 meters per second. The frequency of the waves
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peaks between 200 and 1000 Hz — which falls squarely into the snake’s optimal sensitivity
for frequencies of around 300 Hz.

When the horned desert viper has its jaw resting on the sand, the vibrations from the
mouse footsteps pass underneath both sides of the jaw. The vibrations travel through the
snake’s head through two bones — the quadrate and stapes — and then stimulate the
cochlea. The snake’s auditory system can sense jaw movement down to angstrom-sized
motions (on the order of a single atom). The scientists determined that the lower jaw
amplitude is about half that of the 1-micrometer incoming surface wave — plenty large
enough for the snake ear to detect with efficiency.

From the cochlea, the auditory signals are relayed along axonal delay lines to a set of
topographically organized map neurons in the brain. The researchers modeled this
neuronal network, where every map neuron is tuned with microsecond accuracy to a
specific “interaural time difference,” or the time difference between signals received from
the left and right sides of the jaw. When a map neuron fires, it corresponds to a specific
input direction, enabling the snake to localize its prey with stereo precision.

The hearing model gives strong support to snakes’ unusual way of hearing, showing that
the technique is not only possible, but is also a highly efficient survival mechanism. As
Friedel explains, the jaw-hearing method offers some advantages compared with the
conventional hearing method using outer ears.

“This has to do with the so-called impedance matching problem,” he said. “If air-born
sound arrives at a tissue surface, most of the energy will be reflected. This is because the
acoustic impedance (which is a measure of how ‘easily a sound wave can be generated’)
of air is much smaller than that of tissue (or the inner ear). To solve this problem, the
mammalian middle ear possesses three hearing ossicles that transfer the sound from the
tympanic membrane through the inner ear. The snake does not have a middle ear with
three ossicles, but by using the jaw-quadrate-stapes pathway, the problem of impedance
matching is avoided.”

Here’s what the contradiction the viper has had to resolve looks like: the need was for an
ability to detect the direction of potential prey; the problem was that there wasn’t a lot of
existing equipment onboard to do the job:

The independent left-right movement of the jaw solution offers a very nice illustration of
mainly Principle 15, Dynamics, with strong flavours too of Principles 1, Segmentation, 37,
Relative Change, and also 3, Local Quality.

Find more information in: Friedel, Paul, Young, Bruce A., and van Hemmen, J. Leo. “Auditory
Localization of Ground-Borne Vibrations in Snakes.” Physical Review Letters, 100, 048701 (2008).
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Short Thort

Take the technical-physical contradiction conversion template:
BECAUSE

Successful

Outcome

REQUIRES
Make a mirror image of it to give a ‘positive’ and ‘negative’ side:

BECAUSE

Successful

Successful
Outcome

REQUIRES

Now map a problem onto the template:

upside downside

dis-
empowering
to individual

UN-
Successful
Successful
Qutcome
Qutcome

dis-
empowering
to group

upside downside

And observe how problem owners typically oscillate between the different either/or
A/-A polarities:

upside downside

Group can coordinate

Group acting decisively Individual cannotbe spontaneous
Everyone feels included Individual waiting for group
/ dis- Lackqf individual accountability
empowering Centralised =< empowering
to group ‘ to individual
~ UN
] -
Successful A Successful
QOutcome
empowg De-
to individ Centralised

Outcome
Individual can be spontaneous/creative
Individual acting decisively

Group cannotcoordinate
Group waiting forindividual
Many feelleft out

Individual burden of mistakes

upside downside

02009, DLMann, all rights reserved



Subscription 0080:

Show this picture to the problem owner and see if it helps them to visualise the
need to stop thinking about whether A or —A is ‘correct’ and to start thinking about
finding a higher level A AND —A solution.

Reference: Johnson, B., ‘Polarity Management: Identifying And Managing Unsolvable
Problems’, HRD Press, 1992.

News

The View

May 22, the birth-date of Sir Arthur Conan Doyle, sees the launch of new book, ‘The
View'. The book contains a number of ‘Vital Messages’ from a variety of well-known
authors and futurologists. We are honoured to have been included in the proceedings,
with our own chapter, ‘Embracing Conflict’. The book launch takes place at the end of a
day-long seminar examining Conan-Doyle and his lesser known work on spirituality. More

details on the website. The book, meanwhile, can be ordered from:
http://www.amazon.co.uk/View-Matter-Heart-Arthur-
Conversations/dp/1905398182/ref=sr_1 1?ie=UTF8&s=books&qid=1239406697&sr=1-1

Mini-UK TRIZCON

Nearly all of the UK authors who have published TRIZ-related research in the last 12
months will be present at a one-day event to be held at SI HQ in Clevedon on May 14.
Details of the twelve papers on offer can be found on the website on the diary page.

Brazil

Following our successful appearance at the Sao Paulo Innovation conference (see
Conference report earlier in this e-zine), it looks like we will be back in the country in
August and November to conduct a series of more in-depth problem solving clinic
sessions.

Patent Workshops

We will be running a pair of ‘bullet-proof IP’ workshops — one in Beijing and one in
HongKong — in August. The workshops are being run in partnership with the Beijing
Intellectual Capital Centre. Details on the website shortly.
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New Projects

This month’s new projects from around the Network:
Oil/lgas — (even more!) ‘invent to order’ projects and clinic sessions
FMCG - Voice of the Product analysis and NPD ideation session
Aerospace — problem-solving workshops
Medical devices — NPD white-space mapping and IP generation
Biotech — IP bullet-proofing project
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