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Intangible Contradictions

Consumer-based industries have recognized for some considerable time now that when a
person makes a decision to purchase something, their thinking is strongly driven by
intangible factors. More recently the trend has shifted to industries that traditionally have
not had to think about such things. A cursory search of the patent databases of the world
reveals that the trend towards increasing consideration of intangible factors has created a
rising tide of patents being granted to inventors who have been applying their creative
skills to the domain of intangibles. While the absolute number of intangible-focused
patents is still measurable only in the hundreds (certainly if we constrain the search to
what we might class as ‘useful’ solutions), interest in the subject has prompted us to start
including ‘intangibles’ into future versions of the Contradiction Matrix. The 2010 version of
the tool, then, will feature two additional parameters relating to intangible factors, one
focusing on the positive (happiness, ‘cool’, excitement, etc) and one focusing on the
negative (stress, frustration, confusion, etc). In addition to analyses of patented solutions,
as with Matrix 2003, we have also been busy studying cases of contradiction solving found
in other public domain information sources, and we have also been running ‘expert panels’
to work through all the different types of intangible-related conflict scenario, using all 40 of
the Inventive Principles to generate ideas and then ranking those ideas to, finally, obtain a
list of recommended Principles.
More of that detail will be contained in the Matrix 2010 book. Meanwhile, this article seeks
merely to introduce the concept of ‘intangible contradictions’ through a description of a
small number of exemplar case studies extracted from the US patent database.
US7,278,736 Contact lenses imparting a vivacious appearance to the eye
This patent was granted to inventors at contact lens manufacturer Novartis in Switzerland.
The patent was granted in October 2007 and is described in the abstract as follows:
The invention is directed to a colored contact lens designed for modifying or enhancing a wearer's
eye color while giving the wearer's eyes an improved lively appearance (or more lively or vivacious
appearance). In particular, a colored contact lens of the invention may impart to a wearer's eye
color both a natural appearance with an emotional dimension such as sophistication, depth, wellbeing, honesty with intimacy, or combinations thereof. The invention also provides methods and
kits for making a colored contact lens of the invention.

Essentially, the conflict resolved by the invention concerns the desire to both enhance eye
colour and to give the eyes a ‘more lively or vivacious’ appearance. While both sides of
this conflict might seem like they are concerned with intangible factors, as far as mapping
the problem onto the Matrix is concerned, the ‘enhance colour’ parameter fits well with the
‘Aesthetics’ parameter already present in the 2003 version of the Matrix, whereas
‘vivaciousness’ seems to delve much deeper into intangibles territory.
As far as the new Matrix is concerned, then, the Novartis inventors have found a solution
to a conflict between Aesthetics and a Positive Intangible. Their solution is achieved
‘through selective application of pearlescent colorants’. Figure 1 reproduces the basic
solution, and makes clear an interesting illustration of Inventive Principle 32, Colour
Change (changing transparency – i.e. the pearlescent parts) and Inventive Principle 3,
Local Quality (i.e. ‘selective application’, but also as can be seen from the picture, a highly
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uneven, almost fractal, border between clear and pearlescent regions on the periphery of
the lens).

Figure 1: US7,278,736 ‘Selective Application Of Pearlescent Colorants’

US6,889,977 Game machine and game parlor
The gaming sector is currently one of the biggest patenters in the intangibles domain. This
patent takes us to Japan’s Semiconductor Energy Lab and their 2005 invention relating to
pachinko-based gaming machines (Figure 2). Here’s what their abstract has to say about
the problem resolved by their invention:
A game machine enabled to make various responses by adding the psychosomatic state and
emotion of the player as one of conditions for determining the responding manner. The
psychosomatic state of the player is grasped to change the responses in accordance with the
psychological state of the player by making use of both a chaos attractor obtained by numerically
processing the information sampled from the player and the index indicating the degree how the
chaos attractor matches the defining condition of the chaos.

The basic conflict resolved by the invention concerns the fact that increasing automation
of the pachinko machines has meant that people get bored using them (‘The shooting grip
of the pachinko machine in recent years can shoot the balls continuously in
electromechanical manners, and all that is required of the player is to turn the shooting
grip. This raises a tendency to make the pachinko game monotonous’). From the
perspective of the new Matrix, this invention centres around a conflict between Automation
and a Negative Intangible (i.e. boredom).

Figure 2: US6,889,977 Feedback And ‘Chaos Attractor’ In Pachinko Machine

The abstract description gives a fairly good clue as to the two main Inventive Principles
that can be observed in the invention – firstly the addition of a sensor to allow the machine
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to ascertain the psychosomatic state of the user (Inventive Principle 23, Feedback), and
slightly more exciting, the use of a Ljapunov Index ‘chaos attractor’ algorithm to inform the
machine how to respond to the sensed user state (best match: Inventive Principle 16,
Slightly Less, Slightly More).
US7,547,279 System and method for recognizing user's emotional state using shorttime monitoring of physiological signals
This patent was granted to inventors at Samsung in June of this year. It is typical of a
growing number of patents relating to the increasing desire of the electronics industry to
create products capable of responding to the emotional state of the user. The standard
problem, having decided upon this goal, is knowing how to actually measure the emotional
state. In other words, US7,547,279 is focused on trying to resolve the conflict between the
desire to have an emotionally responsive system (which could be – according to the
invention disclosure – either Positive Intangible or Negative Intangible – hence we would
map this one into both categories in the Matrix) and the (in)Ability To Measure.
Here’s what the invention disclosure abstract has to say:
Disclosed is an emotion recognition apparatus and method thereof which enables perception of a
user's emotional state by monitoring one or more of his or her physiological signals. The emotion
recognition apparatus comprises a feature analyzer adapted to analyze features of the
physiological signals acquired from a user and generate feature values, a subtractor adapted to
obtain differences between the feature values generated by the feature analyzer and feature
values used as a standard to perceive an emotional state of the user, and an emotion classifier
adapted to analyze the differences obtained by the subtractor and classify an emotion into a
plurality of emotional categories so as to perceive an emotional category exhibiting the greatest
intensity to be the emotional state of the user.

Which also does a pretty good job of summarizing the main inventive step; as it turns out a
good illustration of Inventive Principle 37 in its ‘Relative Change’ form. The other one, not
mentioned in the abstract involves ‘incorporation of a non-invasive physiological signal
acquired from a sensor like a wrist watch that can be worn on the body of a user’. Which
takes us back to a fairly obvious illustration of Principle 23, Feedback. This Principle,
indeed is currently a very common one in relation to emotion related problems. Probably
not surprising that in order for an engineered system to respond to emotion it has first to
sense it.
US7,013,522 Toothbrush assembly with sound generating function
We return to Japan for this March 2006 patent for a children’s toothbrush. The positive
intangible involved this time is excitement:
A toothbrush assembly with a sound generating function for providing excitement and
entertainment to a user and for encouraging a young child to brush his or her teeth is provided.
The toothbrush assembly has a contact-type switch and a sound generator. The contact-type
switch has a swingable contact and generates a pulse when a power switch of the assembly is
instantaneously closed for every swing of the swingable contact according to the tooth-brushing
movement of a user. The sound generator has a counter for counting pulses from the contact-type
switch and a sound recording and play back unit for generating a voice message or musical tone
when the sum of the pulses counted by the counter reaches a predetermined value. The sound
recording and play back unit of the sound generator outputs different voice messages or musical
tones according to different predetermined values reached by the sum of the pulses counted by
the counter.
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Figure 3 shows what the toothbrush looks like. The real resolution to the excitement
conflict, however, comes from the incorporation of sound into the unit. As such, we can
see this solution as an illustration of first up Inventive Principle 28 in its ‘Another Sense’
form, and then Principle 25, Self-Service, in that the sound is generated based on the
(free) oscillatory movement of the brush by the user. The actual conflict pair, and hence
the place in the new Matrix where this solution might be mapped, involves the desire for
the Positive Intangible and Operability/Controllability. Or rather lack thereof in the prior
art… in that there have been previous sound-generating toothbrushes with (far less
exciting sounding) on-off switches.

Figure 3: ‘Excitement’ Generating Toothbrush

US6,497,577 Systems and methods for improving emotional awareness and selfmastery
Although there are many patents relating to the medical treatment of intangible factors
(e.g. depression, stress, anxiety), they usually do not describe the resolution of an actual
contradiction, but rather focus on what classical TRIZ calls the ‘administrative
contradiction’ – i.e. those contradictions where we know what we want, but the thing that
prevents us solving the problem is that we don’t know how to do it. These kinds of
administrative contradiction, irrespective of whether they relate to intangibles or not, are all
about the discovery or creation of a way to achieve the function. They thus feed the
Effects database part of TRIZ/SI rather than the contradiction tool. US6,497,577 on the
other hand is a medical treatment related patent where it is possible to uncover an actual
contradiction. The overall invention disclosure text is quite long, but this extract hopefully
conveys the essence of the invention:
In recent years, scientific studies have emerged to support the prospect that negative emotions
have a detrimental effect on physical as well as mental health. Although known systems and
methods attempt to combine the predictability and reproducibility of the allopathic, scientificallybased, medical model with the total wellness focus of the holistic model, the known systems and
methods fail to adequately address the interrelation between the mind, the body, and the spirit.
While current healthcare systems focus primarily on disease treatment, acute interventions, and
curative medical techniques, they overlook a primary component of health and wellbeing which is
"how a person feels emotionally".
For example, known systems and methods fail to account for the impact of emotions, particularly
negative emotions, on the mind, the body, and the spirit. Currently, allopathic healthcare providers
refer patients to psychiatry, social services, or clergy, to address psychosocial or spiritual matters.
Although these services are helpful, they do not fulfill the patient's request for treatments that are
not only health and wellness focused, but also address, respect, and balance the patient's mind,
body, and spirit as an integrated whole. Even among healthcare systems with theoretical
frameworks for describing the need for balance to achieve mind, body, and spirit health, spiritual
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health is not fully described. Furthermore, known methods fail to provide healthcare providers or
patients with the proper tools to adequately analyze, correctly diagnose, and ultimately provide an
antidote for negative emotions.

In essence, US6,497,577 concerns itself with a conflict between a desire to improve
emotional awareness and well-being being hampered by the complexities of a holistic
approach to health and medicine. Since the emphasis is on the diagnosis of negative
emotions, the relevant parameters when mapping this conflict onto the new Matrix are
Negative Intangibles versus System Complexity.
Without going in to great detail – interested readers may wish to go and look at the
(surprisingly readable) invention disclosure if they wish – the essence of the proposed
solution involves a hierarchical segmentation of the various different negative emotions in
order to provide a classification structure connecting problem with diagnosis and ‘antidote’
– Figure 4. Hierarchical segmentation in turn represent an illustration of Inventive
Principles 7, Nested Doll and 1, Segmentation respectively.

Figure 4: ‘Emotional Awareness Diagnosis Template

Readers interested in seeing the overall results of what the world of intangible
contradictions looks like in the wake of these simple cases (multiplied by around a factor
of 200) can look forward to the Matrix 2010 book being released, hopefully, before the end
of the year. Advanced warning: the world of intangibles hasn’t thus far given the world any
new Inventive Principles. Thought we’d let you down lightly on that one.
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Case Studies: Evolving The Business Card
Workshop case studies that are both simple and powerful tend to be something of a rarity.
The classic TRIZ toothbrush case is a good one, if only because everyone has one and
everyone knows the problems they possess, and so therefore there is no need to do a lot
of background discussion. One of the ones we’ve found ourselves using during the Trends
and Evolution Potential part of the Systematic Innovation story recently makes use of the
humble business card. Very often, it seems, the simpler and more limited the focus for an
Evolution Potential exercise is, the bigger the possible insights and thoughts that emerge
often are. The effect is often helped again because, a) almost everyone (in a workshop at
least) has a business card, and b) they all tend to look the same… which always tends to
be a pretty good sign that this is an area ripe for some innovation.
We usually start the exercise by asking groups to analyse a standard business card
relative to the trends that they think are ‘relevant’. The simple test for ‘relevance’ we use is
‘can we make a connection between the business card and a stage along the trend?’ As a
simple rule, the more connections we can make, the more step-change advance
opportunities we will find for ourselves. Figure 1 illustrates what the Evolution Potential
radar plot will look like for a typical business card.

Figure 1: Evolution Potential Analysis Of A Typical Business Card

This 21-spoke plot will on average take around 15 minutes to complete for a group that
hasn’t seen the trends before. As another general rule, whenever we draw our own plots
we adopt the rule ‘if in doubt as to which stage along a trend the card is, choose the least
evolved option’. That’s what we’ve done in Figure 1. The EvPot+ software was used, and
it also revealed that the untapped potential for this particular analysis is 70%... i.e. only
30% of the possible jumps have been utilized.
Having completed the ‘where is it now?’ analysis phase, the next part of the exercise
involves examining some of the un-utilised trend stages to hypothesise where the
business card ‘wants’ to evolve in the future. Or, ‘listening to the voice of the card’.
As with all things, the less obvious a jump sounds, the more interesting the potential
advance might be. Figure 2, for example, illustrates a possible jump along the
Dynamization trend. This is the trend, of course, that tells us that immobile things want to
become more flexible, then fluid, then field. Now, on one level it is perfectly legitimate to
claim that business cards are already at the flexible stage. On the other hand, by making
2009, DLMann, all rights reserved

Subscription 00xx:

this connection, we will have lost the sort of potentially interesting evolution jump shown in
the figure.

Figure 2: Adding Flexibility To A Business Card

An important general rule to consider here is that we should only deem that an entity has
attained a certain stage along a trend if it makes functional use of that stage. A business
card that is merely a flexible card is not making use of flexibility, whereas the Figure 2
design is.
Figure 3 provides more examples of evolution jumps illustrating a jump to the ‘joints’ stage
of the same trend. The basic idea here is that having been given the basic clue ‘add joints’
there are a host of different interpretations.

Figure 3: Adding Joints

Figure 4 illustrates what turns out to be another series of fruitful trend jumps, this time
illustrating the Space Segmentation trend and the idea of creating functional benefit by
‘adding holes’ to systems. The solutions shown in this figure all add a single hole to the
card – either a complete hole like the frame or a partial hole in the case of the food-related
card. They all represent jumps from the first to the second stage of the trend. Each one
serves to prompt the possibility that holes can perform a variety of different functions –
whether tangible (like ‘locate card in ring-binder) or intangible (like making an aesthetic
point):
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Figure 4: Adding A Hole

Well, of course, no sooner can we imagine advantages in adding one hole, it becomes
possible to imagine further benefit in adding even more. Figure 5 illustrates a collection of
multi-hole designs:

Figure 5: Adding More Holes

No sooner have we added joints and holes we can then start to combine the two to create
more interesting solutions. Figure 6 illustrates one or two of our, hopefully self-explanatory
favourites:

Figure 5: Combined Joints And Holes
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If adding holes and joints to business cards immediately sound like an ‘obvious’ directions,
the Surface Segmentation trend probably falls into the same category. Figure 7 highlights
one or two surface ‘roughness’ examples that might appear as a result of explicitly thinking
about the trend. The sand-paper card produced by the finishing school is a particular
favourite:

Figure 7: Surface Segmentation

Geometric evolution is another fairly obvious trend, although this time one that requires
the ability to see things from as many different angles and perspectives as possible in
order to get the best out of it. Figure 8 shows a few examples illustrating different
interpretations of the predicted evolution from straight to curved – we can make the edges
of the card curved; we can make the writing non-straight; we can create the illusion that
the card is three-dimensional; and we can actually make the whole thing three
dimensional:

Figure 8: Geometric Evolution

Next, Figure 9 shows a few examples of the Mono-Bi-Poly (Various) Trend. This is
perhaps one of the most general of all the trends – essentially saying nothing more than
‘have you thought about adding something to the card with a different function?’ In this
sense, this is a trend that can really separate the truly creative from those that find thinking
laterally difficult. Favourites amongst the pictures shown include:
- The scratch-card business card
- The ‘hair-clip’ card for the hairdresser
- The card designed to look like a discounted price tag from a retailer
- The nested-doll card
- The chewing-gum business card
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Figure 9: Mono-Bi-Poly Business Card Examples

Figure 10 illustrates a pair of examples of the business card following the increasing
transparency trend:

Figure 10: Increasing Transparency

Trends that are a little more difficult to connect offer the prospect of some of the more
interesting advances. The Rhythm Coordination trend, for example, doesn’t appear to
have any obvious relevance to an (essentially static) entity like a business card. That said,
the lenticular lens card shown in Figure 11 seems to open up a useful ‘periodic action’
avenue. Suddenly the business card doesn’t need to be a static thing anymore:

Figure 11: Rhythm Coordination
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Figure 12 adds at least one new sense to the business card:

Figure 12: Increasing Use Of Senses

And, finally, thinking about the Nesting-Up trend, comes a pair of ideas relating to how a
business card might be integrated into a bigger picture. Figure 13 shows the two examples
– one with a very simple graphic idea with part of the picture being ‘off the picture’; the
other with multiple cards forming a single bigger picture:

Figure 13: Nesting-Up

Without wanting to outstay our welcome, hopefully these simple example have together
planted the thought that using the ‘voice of the business card’ to generate large numbers
of at least ‘interesting’ new ideas. Our experience suggests that it is important that
newcomers to the trends need to learn to walk before they attempt to run. Something as
simple as a business card offers the possibility to start the journey towards more
sophisticated analyses while at the same time permitting the creation of a host of novel
ideas (including many that can actually be prototyped within the confines of the workshop).
An often good way to end this kind of exercise, finally, is to collect all the ideas and map
the jumps onto the original radar plot to see how much of the ultimate potential has been
exploited.
The analysis reported here, for example, took around 20 minutes and when plotted (Figure
14) indicated that the untapped potential had gone from 70% down to slightly under 50%.
Or, put another way, we still have a bunch more untapped directions to explore…
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…we will be happy to receive any new ones you manage to generate if you try the
exercise for yourself. Or with a group.

Figure 14: Before And After Untapped Potential For Business Card
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Humour – Signs
Signs are important. They are there to keep all of us on the right track. Usually. Here are a
few examples of how the art of invention can be applied to the problem of making life not
more difficult and less safe for all of us:
Inventive Principle 1, Segmentation. It’s good to know how things stand.

Inventive Principle 2, Taking Out. Or something close. This one brings a lump to my
throat.

Inventive Principle 2 again.
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Inventive Principle 5, Merging. Perhaps a tad too much merging in this case.

Inventive Principle 12, Remove Tension. Possibly.

More Tension Reduction. Save the kittens, save the kittens.

Inventive Principle 16, Slightly More, Slightly Less. Sometimes the small differences can
make all the difference.
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Inventive Principle 17, Another Dimension. Quite literally in this case:

More Another Dimensions:

Inventive Principle 20, Continuity Of Useful Action (!)

Inventive Principle 23, Feedback maybe? Genius in any event.
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Another kind of Feedback:

Finally, Inventive Principle 38, Enriched Atmosphere. And so cheap.
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Patent of the Month – Stressed Liquid Crystals

Stressed liquid crystals (SLCs) offer extraordinary advantages like ultra-large phase
modulation with fast speed (e.g. ~50um phase shift can be achieved in 10ms), large active
area, photopatternable, and linear voltage response with no hysteresis. These
characteristics make SLCs an idea material for electronic tunable lens for eyewear,
cameras and microscopes.
Our patent of the month this month is US7,595,850. It was granted to inventors at Kent
State University on 29 September, and relates to what we think could be a significant step
forward in the capability of SLCs.
According to the inventors: “it is evident that there is still a need in the art for a liquid
crystal device which has improved switching times, which can provide maximum phase
retardation and still provide minimal scattering of light in the various modes… it is,
therefore, an object of the present invention to provide a new liquid crystal light modulating
material that decouples the thickness of the liquid crystal layer and the switching speed.”
The classic SLC problem in other words is a contradiction between switching speed and
film thickness. Here’s what this problem looks like on the Contradiction Matrix:

And here’s a schematic of what the main solution proposed by the inventors looks like:

And here’s what the inventors Claim in their solution:
“1. A liquid crystal light modulating cell comprising: a pair of separated substrates; at least
one electrode disposed on a surface of each substrate and facing one another; a light
modulating material disposed between the substrates, the light modulating material
comprising: a liquid crystal material; and a polymer material, wherein the polymer material
is polymerized to form interconnected unidirectionally oriented microdomains of the liquid
crystal material after polymerizing the polymer material with ultraviolet radiation at a
temperature in a range from about 5.degree. C. to about 50.degree. C. greater than a
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nematic isotropic transition temperature of the liquid crystal material to form
interpenetrating polymer chains which extend between the surfaces of the substrates,
followed by the application of a force to change the shape of the microdomains to a
prolonged shape with the liquid crystal molecules anchored with the polymer chains to
orient the liquid crystal material in each of said microdomains in an initial state of uniformly
aligned liquid crystal microdomains; and a power supply connected to the electrodes to
apply an electric field to the liquid crystal material to reorient some of the of the liquid
crystal microdomains along the chains to generate a corresponding phase shift of a light
source impinging the cell.
The main inventive steps appear to us to be:
1) First and foremost the creation of the liquid crystal ‘micro-domains’ (Inventive
Principle 1, Segmentation)
2) Changing the shape of the micro-domains to be elongated (Inventive Principle 17,
Another Dimension), and
3) Application of the electrical field to re-orient the domains (Inventive Principle 28,
Mechanics Substitution)
All of which matches pretty well with the recommendations of the Matrix. That said, this
seems to us to be another of those inventions where any one of the above steps by itself
does not help solve the problem, and that it is therefore ultimately all about the successful
combination of partial ideas.
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Best of the Month - The Comfort Of Things

All the world in a grain of sand. Or at least inside a row of thirty houses in south London. In
theory this month’s book choice shouldn’t work – go and do a ‘visit the gemba’ along a
London street and then draw some universal thoughts from what you find. South London
isn’t London; London isn’t England; England isn’t the UK; the UK isn’t Europe and Europe
certainly isn’t the world. But having said all that, anthropology professor, Daniel Miller’s
book ‘The Comfort Of Things’ is something of a tour de force in this increasingly overcrowded ethnography segment of the business literature.

Not only is this a very readable book – the 300 pages seeming to fly by – it is also both
touching in its intimacy and profound in some of its insights. This from the foreword to the
book:
“We live today in a world of even more stuff – what sometimes seems a deluge of goods
and shopping. We tend to assume that this has two results: that we are more superficial,
and that we are more materialistic, our relationships to things coming at the expense of
our relationships to people. We make such assumptions, we speak in clichés, but we have
rarely tried to put these assumptions to the test. By the time you finish this book you will
discover that, in many ways, the opposite is true; that possessions often remain profound
and usually the closer our relationships are with objects, the closer our relationships are
with people.”
Read in parallel with a working knowledge of Spiral Dynamics and the book opens up
some intriguing and again paradigm-shifting thoughts about the perennial ‘me’ versus ‘we’
oscillations through society and us as individuals. Individuals, that is, in the privacy of our
homes versus the individuals out and about in the community and society at large.
And if that isn’t enough, at the very least, the book serves a really useful set of data-points
describing individuals living within the thirty houses featured in the book and the various
different Spiral Dynamics levels at which they are centred. Great for calibration; greater
still for really getting to grips with the concept of the unspoken voice of the customer.
Essential stuff.
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Conference Report – 5th Japan TRIZ Symposium

Having missed this prestigious event for the last two years, it was a real pleasure to have
the opportunity to return to not only meet a bunch of some of the nicest people on the
planet, but also to present a keynote address. Despite the ‘global financial crisis’, the
event was nevertheless attended by close to 150 people – or three times the size of its US
equivalent – and there were 24 full papers and over a dozen posters. No doubt interested
readers will be able to visit Professor Nakagawa’s excellent ‘TRIZ Home Page in Japan’ to
obtain copies of the main presentations in due course. In the meantime, here’s what the
overall program looked like:

The parallel sessions meant that one could only hope to see half of the main
presentations, but for the English-only speaker, this wasn’t such a big problem as around
half of the papers were presented in English or had slides translated into English.
As ever it was often the out-of-hours networking sessions (always a real feature of the
Japan event) where some of the most interesting discussions took place. To be with Boris
Zlotin for a whole evening, for example, was a real treat. Those that have benefited from
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Boris’s company will know that he is not only full of knowledge, but has a way of
presenting it that makes time fly by. Assuming his ‘history of the world’ book gets
published, it will be one of the must-reads of 2010. Aside from the discussions, as far as
this participant was concerned, the highlights of the formal part of the conference included
the following:
Intel papers – tough economic times meant that only two of the four Intel Malaysia
authors was allowed to attend the conference in person. Which meant that the presenters
weren’t always the people who’d actually done the work. While it was great to see real
people using the tools, it has to be said that there was a strong element of reverse
engineering some neat solutions to fit the method as opposed to using the method to
generate the solutions. If nothing else, what we ended up with was a picture revealing that
people knew how to use the Inventive Principles to solve problems, but that they didn’t
really know how to use the Matrix. Or perhaps, because they were using the 1971 version
(for semi-conductor problems? Hmm), the tool just wasn’t up to the job.
Cascini – I really like Gaetano’s company and admire his persistence in keeping the
European TRIZ Association moving forwards, but both Italian papers presented at the
conference smacked to me of phrase-of-2010 ‘crackpot rigour’. Precisely the same as the
issue I put forward with Denis Cavallucci’s paper in the conference report last month.
Gaetano’s trend work was predicated firstly on the original 8 TRIZ trends (why? Why not
move forward to look at the modern stuff?), and then on an ‘insert miracle here’ bit of
randomness involving asking so-called experts to rank things they seemingly had no
knowledge how to rank. Cue lots of mathematical analysis that, while it looked good, was
in actual fact completely meaningless since the foundations upon which it was built were
both wrong and wildly inaccurate. Such a waste of time and talent.
Samsung – while not directly representing Samsung, Professor KW Lee from Korea
presented a fascinating update on the TRIZ-in-Korea story. Apparently Samsung have
now trained 30,000 of their engineers and scientists to at least the basic level of TRIZ.
There are also a swathe of text books appearing on the market in Korea:

The only worrying part was a complete absence of any evidence of Samsung case
studies. There certainly weren’t any presented at the conference, but even in informal
discussions with the half-dozen Samsung attendees at the event it was difficult to glean
anything that sounded even close to tangible output. Hmm again.
Altholz – while it is wonderful to get people from different disciplines to the traditional
TRIZ arena, the presentation from Germany, purportedly exploring the ‘legitimacy’ of
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problem solving approaches’, ended up being nothing more than a demonstration of how
ignorance is bliss. Writing a paper challenging the validity of TRIZ without knowing
anything about TRIZ is only ever going to be a short-cut to disaster. And that’s pretty much
what we ended up with here; an embarrassing failure to bridge what could have been and
in fact still is an interesting gap.
Everything else we saw looked good enough that readers are encouraged to go and check
out the papers. Plus, of course, don’t take my word on the ones critiqued above; take a
look for yourself and see what you think. I’d be very interested if you pick up something I
might’ve missed.
In the meantime, here’s to the 2010 event.
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Investments – Acoustic Tweezers

Acoustic tweezers" enable flexible on-chip
manipulation and patterning of cells using
standing surface acoustic waves

dynamic patterning of bovine red blood
cells (diameter of 5.8 micrometers)

dynamic patterning of polystyrene beads
(diameter of 1.9 µm)

Manipulating tiny objects like single cells or nano-sized beads often requires relatively
large, unwieldy equipment, but now a system that uses sound as a tiny tweezers can be
small enough to place on a chip, according to Penn State engineers.
"Current methods for moving individual cells or tiny beads include such devices as optical
tweezers, which require a lot of energy and could damage or even kill live cells," said Tony
Jun Huang, assistant professor of engineering science and mechanics. "Acoustic
tweezers are much smaller than optical tweezers and use 500,000 times less energy."
While optical tweezers are large and expensive, acoustic tweezers are smaller than a
dime, small enough to fabricate on a chip using standard chip manufacturing techniques.
They can also manipulate live cells without damaging or killing them.
Acoustic tweezers differ from eyebrow tweezers in that they position many tiny objects
simultaneously and place them equidistant from each other in either parallel lines or on a
grid. The grid configuration is probably the most useful for biological applications where
researchers can place stem cells on a grid for testing or skin cells on a grid to grow new
skin. This allows investigators to see how any type of cell grows.
"Acoustic tweezers are not just useful in biology," said Huang. "They can be used in
physics, chemistry and materials science to create patterns of nano-particles for coatings
or to etch surfaces."
Acoustic tweezers work by setting up a standing surface acoustic wave. If two sound
sources are placed opposite each other and each emits the same wavelength of sound,
there will be a location where the opposing sounds cancel each other. This location can be
considered a trough. Because sound waves have pressure, they can push very small
objects, so a cell or nano-particle will move with the sound wave until it reaches the trough
where there is no longer movement. The particle or cell will stop and "fall" into the trough.
If the sound comes from two parallel sound sources facing each other, the troughs form a
line or series of lines. If the sound sources are at right angles to each other, the troughs
form an evenly spaced set of rows and columns like a checkerboard. Here too, the
particles are pushed until they reach the location where the sound is no longer moving.
The acoustic tweezers are manufactured by fabricating an interdigital transducer onto a
piezoelectric chip surface. These transducers are the source of the sound. Next, using
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standard photolithography, micro-channels are fabricated in which a small amount of liquid
with the cells or particles can move around freely. These micro-channels were bonded to
the chip to create the area for particle movement.
To test their device, the researchers, who include Jinjie Shi, Daniel Ahmed and Sz-Chin
Steven Lin, graduate students, engineering science and mechanics; Xiaole Mao, graduate
student in bioengineering, and Aitan Lawit, undergraduate in engineering science and
mechanics, used Dragon Green fluorescent polystyrene beads about 1.9 micrometers in
diameter. They then used cows red blood cells and the single cell bacteria E. coli to test
the acoustic tweezers.
"The results verify the versatility of our technique as the two groups of cells differ
significantly in both shape (spherical beads vs. rod-shaped E. coli) and size," the
researchers reported in a recent issue of Lab on a Chip. They note that the patterning
performance is independent of the particle's electrical, magnetic and optical properties.
"Most cells or particles patterned in a few seconds," said Huang. "The energy used is very
low and the acoustic tweezers should not damage cells at all. Because they have different
properties, the acoustic tweezers could also separate live from dead cells, or different
types of particles."
Acoustic tweezers technology has significant advantages over existing technologies
because of its versatility, miniaturization, power consumption and technical simplicity.
Huang expects it to become a powerful tool for many applications such as tissue
engineering, cell studies, and drug screening and discovery.
All in all a very elegant solution to the small-scale manipulation problem. Ultimately, as
described by the Dynamization trend, acoustics (which fundamentally uses air as its
transmission means) will lose out to the optical (‘field’) systems:

Immobile
System

Jointed
System

Fully
Flexible
System

Fluid or
Pneumatic
System

Field
Based
System

Optical tweezers
Acoustic tweezers

That said, this seems to us like one of those situations where the acoustic tweezers,
because of their currently enormous cost advantage (reckoned to be $20 for acoustic
versus $100,000 comparing like-for-like) could very easily capture a niche that they will be
very difficult to dis-lodge from.

2009, DLMann, all rights reserved

Subscription 00xx:

Generational Cycles – Shoulder Pads, Pencil Skirts and Kitten Heels
Some of the fuzziest trends in Western society relate to the fashion industry. The industry
also seems to be very secretive about how it sets about predicting future trends. To the
point where it is actually quite difficult to locate data showing how, for example, the
popularity of different colours change over time.
The most distinct patterns, it seems occur at the fringes. Some clothing and colours seem
to evade fashions altogether (the classic ‘little black dress’ for example), whereas others
manage to oscillate between de rigour and ridicule. Take for example some of the extreme
oscillators found in an article in a recent UK newspaper:

The vertical black lines in the picture represent generational boundaries. Interesting to
note that these three fashions undergo a polar shift in popularity about every generation.
We can observe the same generation-length oscillation with some of the extreme colours
too. Take yellow-green for example: Historically, shades of yellow-green first became
popular during the "green, gold, and copper" refrigerator days of the 60s and early 70s.
Ironically, an avocado refrigerator since became a symbol of a horrendous lapse in what
some refer to as "taste." Perhaps it was the flood of appliances and day-glo hippie posters
that did it, or maybe it was color trend burn-out, but finding a shirt or bath towel in this
color was almost impossible in the 80s. Nevertheless, by 1995, yellow-based greens were
infiltrating the visual landscape again. Advances in textiles and dyes made brilliant lime a
staple in the fashion industry, thus fulfilling the standard that a colour can be reinvented in
exciting new ways. Other variations — the resurrected avocado and olive green — were
new again, at least in terms of the collective consciousness of a youth-oriented American
culture.
That is precisely why orange may very well be moving into the forefront of the colour
parade. Therefore, one might say that Clue #1 is "The shock of the new." Find a colour
that hasn’t put in a tour of duty during the past 20 years and/or zap it with a new look, and
chances are excellent that it has the potential to succeed as an attention-getting colour.
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Interestingly, prior to the recent avocado/lime green rage, most people intuitively felt that
these were "sickly" colours and avoided them. They were right. In fact, they had been
known to induce nausea and were — and remain — banned from aircraft interiors. Any
sailor would tell you to avoid shades of yellow green.
As we turned our sights to orange, substantial research (including the data gathered at
The Global Colour Survey at www.colormatters.com and the Pantone Consumer Colour
Preference Study® dated June 1996) documented that orange is one of Americans’ least
favourite colours. (It’s interesting to note that orange was always a favourite colour in the
Netherlands, for the precise reason that the country’s ruling monarchy is the House of
Orange.) In 1991, Forbes called attention to orange’s mundane associations in its
December 23 article, "Does orange mean cheap?" Yes, it does.
In sum, the States are now looking at an unpopular cheap colour coming on the heels of a
sickly acid hue. Hence, clue #2 is: "It’s so bad, it’s good."
Psychologically, the "anti-aesthetic" colours may well capture more attention than those on
the aesthetically-correct list. History clearly demonstrates that this has been a prevalent
trend in art since the turn of the 20th century, when Dada’s urinals and snow shovels put
an end to the era of Matisse and French Impressionism.
Fingers crossed, I’ll soon be able to wear my turquoise Doc Martens again soon.
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Biology – Hydroplaning Dolphins
As ever, the latest BBC Wildlife unit’s TV series ‘Life’ represents a benchmarking setting
standard for presenting the wonders of the natural world. In a series chock-full of great
examples of biology solving problems, the recent programme featuring bottlenose
dolphins took matters to a whole new level.
A really nice example of the contradictions arising from predator-prey arms races came
with the segment on ‘hydroplaning’ dolphins. A small number of dolphins off the coast of
Australia have had to learn this new fishing technique as a result of the fact that the fish
they’re trying to catch have learned to get themselves so close to the shore that the much
bigger dolphin has been unable to reach them.
So, in TRIZ/SI terms, the dolphin is faced with the problem of wishing to capture its prey,
but not being able to do so because the water is too shallow for it. Here’s what that
problem looks like when mapped onto the Matrix:

By learning its hydroplaning strategy, the dolphins are effectively making use of Principles
17, Another Dimension (i.e. they are in effect coming out of the water) and 30, Flexible
Shells & Thin Films (i.e. they are ‘riding’/hydroplaning on the thin film of water they
manage to trap between themselves and the sea-floor). There is also an element of
Principle 35, Parameter Changes in the solution too, in that the dolphin is required to swim
very quickly in order to start the hydroplaning effect.
Here’s a glimpse of what that the scene looks like:

Here’s an example, though, where you really need to go and take a look at the video
footage. You can currently find it at:
http://www.videopediaworld.com/video/24143/Hydroplaning-Dolphins--BBC-Planet-Earth
Enjoy!
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Short Thort
“A man had a cello with one string, which he used to bow for hours
on end, always holding his finger at the same place on the string.
For seven months his wife put up with the noise, in the patient
expectation that her husband would either die of boredom or smash
the instrument. But since neither happened she gently said one
evening, “I have noticed that when others play this wonderful
instrument it has four strings for bowing and the players keep moving
their fingers up and down.”
The husband stopped play for a moment, fixed a wise old eye on his
wife, shook his head and said, “you are a woman, long of hair and
short of understanding. Of course the others move their fingers up
and down. They are looking for the right place. I have found it.”
(Armenian folk tale)

News
Hargraves Conference
We are happy to announce that we will be presenting at the 2010 Hargraves conference.
The event will be held in Melbourne on 10 and 11 March.
Certification Workshops
Following the current round of sell-out (!) UK SI certification workshops, we will be starting
a new round in early 2010. The introductory level workshop will be held on 2-3 February.
Fundamental Design Method (FDM)
We are very happy to be able to announce that we have been authorized to re-print the
long lost works of ‘intellectual Michelangelo of our times’, Edward Matchett. The in what
we hope will be a series of five books is his introduction to the FDM method he spent forty
years developing. Think of it as a one-man version of TRIZ. Minus the patent analysis, but
plus several generations-worth of more advanced thinking in terms of how the human
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mind works. The book has gone to the printer and we should have the proofs back by the
time readers see this news. Expected arrival onto the website for purchase will be the end
of November. Assuming all goes well, the second book in our series of re-prints will be the
rather epic ‘Road To True Professionalism’.

Fundamental Design Method
An Introduction

Edward Matchett

Matrix2010
The newly updated technical contradiction matrix book has now been completed and is
heading off to the printer, hopefully in time for a launch before the end of 2009.
Systematic (Software) Innovation
We are happy to announce that we have now signed an agreement with long-term
partners, SKI in Japan allowing them to translate our software innovation book into
Japanese. The project is expected to take until the middle of 2010.
New Projects
This month’s new projects from around the Network:
Oil/gas – IP bullet-proofing
FMCG – ‘Sweat-the Assets’ study
Food – internal SI training programme
Medical devices – strategic study
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