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Thirty-Years Of Psychological Inertia (Case Study) 
 
 
 

For around the past thirty or more years I have had Restless Leg Syndrome (RLS). Not 
badly like some of the 10% of the population that exhibit RLS symptoms, probably more 
like an occasional annoyance. Twitchy legs that sometimes keep me from getting to sleep 
at night, or stop me from watching a movie without fidgeting and annoying the people 
around me. I have a vague memory of talking to my doctor about it, probably about twenty 
years ago following a period when I’d had several weeks of RLS evenings. His response, 
if I remember correctly, was some advice to get more exercise, but mainly a shrug of his 
shoulders. As if a plea to say, please don’t bother me with this kind of trivia. On several 
levels, I could empathise with his view. Nevertheless, the increased exercise didn’t make a 
jot of difference. I lived with it. Sometimes the symptoms were more frequent, sometimes 
they were less. 
 

Then, when the internet and Dr Google became a thing, it became apparent that it really 
was about 10% of the population that had RLS. Several patient-groups began to emerge. 
Each sharing their own – usually ridiculous – solution suggestions. Almost all, focused on 
fixing the symptoms rather than the causes of the condition. Perhaps not surprisingly, 
none of them really worked. In my case, I must have designed and tried several hundred 
different experimental variations over the years. None of them made the slightest 
difference. 

 

 
 

More recently, several recognised healthcare providers have published information on 
RLS. This, too, predominantly focuses on strategies for relieving symptoms rather than 
investigating causes. The closest I’ve been able to get to anything approaching a cause, in 
fact, was this clue, talking about dopamine on the NHS website (Reference 1): 
 

There's evidence to suggest restless legs syndrome is related to a problem with part of the brain 
called the basal ganglia. 
 

The basal ganglia uses a chemical (neurotransmitter) called dopamine to help control muscle 
activity and movement. 
 

Dopamine acts as a messenger between the brain and nervous system to help the brain regulate 
and co-ordinate movement. 
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If nerve cells become damaged, the amount of dopamine in the brain is reduced, which causes 
muscle spasms and involuntary movements. 
 

Dopamine levels naturally fall towards the end of the day, which may explain why the symptoms of 
restless legs syndrome are often worse in the evening and during the night. 
 

Needless to say, this pearl of wisdom didn’t reveal any insight either. It was, I decided a 
couple of weeks ago, time to start to make my own investigation. Time to sit down and use 
the problem solving tools and methods we spend our time recommending our clients use. 
Inevitably, at some point, this meant gritting my teeth and doing some kind of 9-Windows 
analysis. 
 

Those readers that might have heard me talk about the 9-Windows during workshops will 
know that I’m not a big fan. Or rather, I’m not a big fan of teaching the tool in a workshop 
setting because it’s one of those tools that comes attached with a fairly strong chance that 
participants will get to the end of an exercise and not have gained any kind of useful 
insight. The problem is that it’s essentially a clue-finding tool. One where we’re asked to 
go and explore nine different perspectives and see what we can see from each of them. 
On the one hand, nine is not a big number, but on the other, nine is big enough that the 
searches the tools is supposed to provoke can become quite tedious. And, if we’re doing 
the job right, will also be mentally exhausting. Which means that, if we’ve diligently been 
peering through three or four of the windows and haven’t found anything useful yet, it 
becomes really difficult to convince yourself to keep going and enter that fifth window. It’s 
a tool, in other words, where the magical insight that unlocks your problem might only 
appear when you’ve dragged yourself into the ninth window. We know – and I’m always at 
pains to tell people during workshops – that ‘the answer is in here’, but, damn, it can often 
be a painstaking, tedious and dull process finding it. The archetypal ‘needle in a haystack’ 
situation. Except for the fact that there are in effect nine haystacks. Or, if you check out 
the relevant section in the HOSI reference book, there could be 45. If you really want to 
ensure you’ll find what you need. To the best of my knowledge, I don’t think I’ve ever 
heard from anybody that they’ve successfully conducted a 45-Window situation analysis. 
And that includes anyone in the SI team. Including when I wrote the book. 
 

So, anyway, I forced myself to ‘do’ a 9-Windows analysis on the RLS problem. This is 
what I ended up with: 
, 

PAST                 PRESENT              FUTURE

SUPERSYSTEM

SYSTEM

SUBSYSTEM

the body

things inside

the body

outside

the body

Exercise doesn’t help

Massage doesn’t help

Hot baths don’t help

More sleep doesn’t help

Pressure doesn’t help

Worse: January/February

Worse: evenings

Fridays?

Worsened with age

Dopamine levels?
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The focus here was to try and identify clues towards the cause(s) (or more likely 
conspiracy of causes’). Considering I’d supposedly been incubating the problem for thirty 
years, it didn’t look like there was much to show. Mainly, in point of fact, a bunch of 
strategies recommended by the mainstream healthcare profession that had all singularly 
failed to make even the slightest bit of difference to the condition. Indeed, apart from the 
‘past’ datapoint suggesting that my RLS was worse at certain times of the year, and, 
anecdotally worse on Friday evenings, it felt like I had no clues at all about where to look 
next. 
 

Except. The relative absence of anything written in any of the ‘sub-system’ level windows, 
indicated that neither I nor the medical profession had any clue at all what was going on 
beyond the system and super-system level symptoms and symptom management 
findings. This, I think, is typical of situations where an industry finds itself caught up in the 
practice of fighting symptoms rather than trying to get to the first-principle roots of the 
problem. Maybe this was the biggest clue of all. It was time to delve into the sub-system. 
Armed only with ‘dopamine’ as a possible clue… 
 

…that plus start to think of the body as a system. Albeit an open system, into which we 
introduced a range of different useful (and sometimes less useful) things that enabled us 
to perform a number of useful (and sometimes less useful) functions, after which, we 
expelled a range of different waste products: 

 
Plotting the assorted inputs and outputs at the system level was easy enough: food, water 
and oxygen go in and solids, water and carbon dioxide come out. But the key here was 
going to have to be all about inputs and outputs viewed from a much more elemental level. 
Quite literally ‘elemental’: 
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At this level, we’re also quite literally at the edges of the healthcare and nutrition industry 
knowledge base. Which in turn means that we find ourselves surrounded by a lot of half-
science. Very little of which, it quickly became apparent, had taken any kind of systems 
approach to how much of each element was needed, what it might be used for, and how 
the amounts might change as life conditions changed. Still, if nothing else, we were at 
least heading in the direction of looking at the problem from a first-principles level. And 
that could only be a move in the right direction. 
 

Even so, with a data-point of one (me), the whole thing felt like a bit of a long shot. Or 
maybe three:  

1) which of the trace elements a healthy human body needs have any connection to 
dopamine? And do any of them inhibit dopamine production? 

2) was there anything about my diet that might have meant I was receiving less of the 
necessary elements during January or February? 

3) Was there anything about my Friday evenings that might cause the amount of any 
of the needed elements to rise or fall? 

 

Question 1) sounded like a piece of ‘someone, somewhere already solved…’ secondary 
research was in order. The second required me to investigate how my diet changed over 
the course of a typical year. And the third, what I did on Friday evenings that might cause 
RLS to be more prevalent then. 
 

The second question revealed the following clues about the differences between January 
and February and the rest of the year. There weren’t many: 

- Less leafy greens (because they were less likely to be in the shops) and more root 
vegetables 

- Post-Christmas, ‘chocolate-free’ January, followed by a post-addiction aversion to 
chocolate in February 

- Post-Christmas decline in consumption of nuts (over-dose during Christmas 
period!) 

 

Combining the results of the investigation into these two questions revealed the following, 
surprisingly stark, conclusion: 
 

 
 

It felt like time to try an experiment. We bought some one-a-day magnesium supplement 
pills. I took my first one after breakfast on a Tuesday morning and waited. Tuesday 
evening came around. No RLS symptoms.  
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Wednesday morning I took another pill. Wednesday evening, no RLS symptoms. Ditto 
Thursday. Then came Friday. The day I’m most likely to get symptoms. Still nothing. 
Except the realisation that on Friday’s – the start of the weekend – there was likely to be a 
step change in my stress, and therefore dopamine level.  
 

Three weeks later and it feels like a great frustration has been removed from my life. No 
more RLS. No sign of RLS. Replaced only with a slightly different frustration. One born of 
the realisation that I’d suffered symptoms for thirty years thanks to what I could now 
clearly see as a case of psychological inertia. A psychological inertia driven by a belief that 
the healthcare professionals knew best.  
 

I’m sure they know best about many things. But my psychological inertia escape route 
began with the (now) blinding flash of the obvious, that the profession really doesn’t know 
best from a holistic systems perspective. They know best how to treat symptoms, but that 
is a world away from recognising that – butterfly effect alert – at a complex systems level, 
a few missing milligrams of an essential element can turn out to have some rather 
unexpected, non-linear outcomes. 
 

Now the challenge becomes whether to say anything to the RLS treatment experts. I 
guess that means jumping through some ‘clinical evidence’ trials. Rather than, what I think 
might be more productive, trying to teach people how to use the 9-Windows tool, complex 
systems and reducing matters down to elemental first principles. 
 

Let’s see what (another chocolate-free) January brings. 
 

Meanwhile. Thirty years. Thirty! Damn. 
 
 
Reference 
 
1) https://www.nhs.uk/conditions/restless-legs-

syndrome/causes/#:~:text=Dopamine,control%20muscle%20activity%20and%20move
ment. 

https://www.nhs.uk/conditions/restless-legs-syndrome/causes/#:~:text=Dopamine,control%20muscle%20activity%20and%20movement
https://www.nhs.uk/conditions/restless-legs-syndrome/causes/#:~:text=Dopamine,control%20muscle%20activity%20and%20movement
https://www.nhs.uk/conditions/restless-legs-syndrome/causes/#:~:text=Dopamine,control%20muscle%20activity%20and%20movement
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40 Inventive (Saatchi & Saatchi) Principles 

 
 
 

 
 

Back in the 1980s, the advertising industry in the UK entered a golden period. Largely, I 
would say, because of the emergence of Saatchi & Saatchi, first in London, and then later, 
as ‘the biggest advertising agency in the world’, the only advertising agency you ever 
heard of. A big part of the success of the agency came through chutzpah – telling people 
you’re the best in the world creates an enormous virtuous cycle if you do it right. Another 
part came through a group of creatives at the top of their game. This latter part gave us 
the thought that, maybe, we might be able to look across the spectrum of the company’s 
output and find examples of the 40 Inventive Principles. As it turned out, we managed to 
find examples of all of the Principles being deployed on just one client and one product. 
The Silk Cut cigarette ads were a source of amazing creativity, each one starting from the 
simplest idea of a piece of cut purple silk. I still smile at them today… even though they 
never tempted me to start smoking. As far as S&S ere concerned, I’m fairly certain that 
wasn’t the point in any event. The iconic ads were most likely actually an ad for Saatchi.  
 

What follows, then, is a walk through the 40 Principles, each with an example of the Silk 
Cut output and a few examples of the Company’s other campaigns… 
 
Principle 1, Segmentation 
A pair of Silk Cut segmentation examples – sliced bread and a meat grinder… 
 

 
 

…and then an ad for Ariel stain remover… 
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Principle 2, Taking Out/Separation 
A pair of examples, the first extending the idea of a ‘cut’ in the purple silk to an extended 
‘separation’ of the silk into what we imagine will become to pieces, and the second more 
literally taking the ‘L’ out of Christmas… 

 
 

…Another likely reason for the spread of S&S’s work was the fact that they had the 
Conservative Party as a client, and consequently, when election time came around, these 
political posters were everywhere: 
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Principle 3, Local Quality 
Spot the silk-cutting criminal… 

 
…and ‘tap for fun’ campaign for Entertainment in Australia… 
 

 
 
Principle 4, Asymmetry 
Announcing the new, longer, cigarettes… 
 

 
 

…and another hard hitting Saatchi ad, this time for the People In Need charity. I often 
wonder whether some of these ad campaigns were pro bono work, a karmic balance kind 
of thing to compensate for some of the shock value their ads generated in, ahem, less 
politically correct client campaigns… 
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Principle 5, Merging 
Surprisingly few Merging strategies in the S&S portfolio. This bed-of-nails example is the 
only one we could find for throughout the years of Silk Cut campaigns… 
 

 
 

…and then one for Head & Shoulders… no dandruff means no embarassment at getting 
close-up and personal with the ones you love. Or are willing to share an umbrella with… 
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Principle 6, Universality 
…all the possible silk-cutting implements… 
 

 
 

…and then, back to the world of politics, one of the Company’s all-time classic 
advertisements. One that has managed to replicate itself in several different parts of the 
world… 
 

 
 
Principle 7, Nested Doll 
Nested Silk-Cut butterfly… 
 

 
…followed by another classic, ‘in his pocket’ political ad for the UK Conservative Party. 
And, err, a slightly unsettling Philippines ad for ‘family germ protection’ Safeguard Soap, 
‘don’t bring home everyone you touch’… 
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Principle 8, Anti-Weight 
…Silk Cut causing a touch of marital tension perhaps? Definitely a ‘different times’ kind of 
ad… 
 

 
 

Then, Shreddies Bar… helping kids grow strong bodies 
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Principle 9, Prior Counteraction 
Silk stockings, ladder… geddit? 
 

 
 

And more classic Prior Counteraction L-Plate input for the Conservative Party… 
 

 
 
Principle 10, Preliminary Action 
Thanks to Hitchcock, every shower curtain image is seconds away from being slashed by 
a Psycho. Silk cut anticipation… 
 

 
 

The Labour Party were probably sick of S&S’s work for the Conservatives by this time… 
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Principle 11, Beforehand Cushioning 
…stopping the silk from being cut… 
 

 
 

…and, hmm, another that requires a bit more context: Imagine having unbearable pain in 
your knee or hands... You'd certainly be interested in a new pair. In this in-pharmacy 
promotion, you can buy a replacement hand or foot. After using the product, your body 
would seem new. The idea came from the S&S Geneva branch. It was developed for 
Voltaflex, a drug from Novartis. The ad display was put into in pharmacies throughout 
Switzerland… 
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Principle 12, Equipotentiality 
‘Different times, part 79’… silk cactus holder. Cacti have pointy spines… etc… 

 
 

…and more politics… 
 

 
 
Principle 13, The Other Way Around 
Finally, the silk gets its revenge on the knife… 
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…and here one of the Company’s earliest campaigns. For the Family Planning 
Association… 
 

 
 
Principle 14, Spheroidality 
It was only a matter of time before a straight-line silk cut became curved… 
 

 
 

…talking of curves, this series of billboard-sized ads for Wonderbra were purportedly 
banned by several town councils due to the road traffic accidents they caused. Drivers 
losing focus on the roads, etc… 
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Principle 15, Dynamisation 
Difficult to convey movement in a poster-based ad campaign, but these can-can dancing 
scissors probably did as good a job as anything… 
 

 
 

As if to compensate for the evils committed in the service of helping to sell addictive 
product, S&S also did masses of (pro bono?) work for major charities. This one for the 
World Wildlife Fund… 
 

 
 
Principle 16, Slightly Less, Slightly More 
Cutting the silk by overstretching it. Another puntastic series of ads… 
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…closely followed by an ‘add a letter’ pun on the popular-at-the-time pop record, Girls Just 
Wanna Have Fun’… 
 

 
 
Principle 17, Another Dimension 
What if an iron had spikes instead of holes?  Would it cut the silk?... 
 

 
 

Or, what if a 2D poster campaign pretended it was 3D. Australia Post ad… 
 

 



©2022, DLMann, all rights reserved 
 

Principle 18, Vibration 
Another difficult Principle to depict in a static poster-ad campaign, but S&S weren’t going 
to let that stop them. The ultra-optimistic woodpecker does a good job of conveying 
vibration, and, in theory, the new ‘ultra-low’ tar cigarettes. Not quite sure it connects to the 
Silk Cut brand, though. Except, I suppose, it is a purple woodpecker… 
 

 
 

Movers and shakers. Hello, Foxton’s real estate agents… 
 

 
 
Principle 19, Periodic Action 
To commemorate the once-in-a-blue-moon arrival of Halley’s Comet… 
 

 
 

…and more periodic action politicking. Release the wrecking ball… 
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Principle 20, Continuity Of (Useful) Action 
…courtesy of an endless chain of (silk-) leaf-cutter ants… 
 

 
 

Great Principle 20 ad for Unipart spark-plugs, and a slightly les great, self-congratulatory 
ad to S&S by S&S after winning yet another industry award… 
 

 
 

Principle 21, Hurrying 
This one not so obvious as a Principle 21 related ad. Until you realise it is rolls of silk 
‘dying for a slash’. Which is about as big a stretch of the fine art of punning as is possible. 
Especially if, non-UK citizens take care, you don’t know what a slash is. Other than a type 
of Silk Cut… 
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Another S&S ad promoting S&S. The ‘hurrying’ this time was more about them being the 
first advertising agency visible on the other side of the Berlin Wall. Just before the wall 
came down. I’m sure the re-united East Germans were highly appreciative :)… 
 

 
 
Principle 22, Blessing In Disguise 
Part of a Silk Cut series in which assorted spikey-animals are depicted making holes in 
silk… 

 
I think the Company liked Principle 22 a lot. Here are a few other examples of presenting 
lemons and switching them into a kind of lemonade… 
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Principle 23, Feedback 
‘Invisible mending’ and a business card that let’s us know… 
 

 
  

And, bringing things right up to date, here’s a Saatchi AI-driven poster containing an actual 
feedback loop. It can looks to see if the ad viewer is smiling before offering a sales slogan. 
 

 
 
Principle 24, Intermediary 
Who cut the silk this time? 
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A lemon in a spikey intermediary mask. Obviously… 
 

 
 
Principle 25, Self-Service 
Silk barbed-wire?… 
 

 
 

Two Principle 25’s in one ad – re-using an old campaign and making the point that 
Carlsberg is trying to be good for the environment by re-using some of the waste it 
creates… 
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Principle 26, Copying 
Replace an expensive item (London) with a low- cost alternative. Map of The Cut… 
 

 
Not quite sure about the link between the ram and sculpted elephant hedging, but anyway, 
RAMS home loans in Australia seemed to get it… 
 

 
 
Principle 27, Cheap Disposable 
Sticking plaster over the silk cut… 
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 A Cheap Disposable advert for London Underground, encouraging people to take their 
newspapers home with them when they get off the train… 
 

 
 
Principle 28, Mechanics Substitution (‘Fields’) 
‘Surely we must be able to find a way of using a field to cut the silk?’ Oh, yes, I know… 
 

 
 

…what about if the silk makes its own (Uri Geller-like) field to fight back?... 
 

 
 



©2022, DLMann, all rights reserved 
 

Using the sun as a ‘field’ sounds like we could use that in another way… 
 

 
 
Principle 29, Pneumatics & Hydraulics (‘Fluid’) 
Rowing the silken river… 
 

 
 

…or, if we want to go down the pneumatic route, how about… 
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Thanks to Saatchi, Moscow for that Marilyn Monroe-inspired effort. 
Now time to pay back some of the fluidic cigarettes-are-bad Karma… 
 

 
 
Principle 30, Flexible Shells & Thin Films 
Let’s wrap the silk around the thing that might otherwise cut the silk… 
 

 
 

… how about a thin and flexible road?... 
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Principle 31, Porous Materials (‘Holes’) 
The very original Silk-Cut ad. The one that started an advertising revolution. Apparently, in 
another ‘different times’ story, Maurice Saatchi  devised the campaign from the original 
idea of ‘Silk Cu*t’. Somehow my childhood attraction to the ads has now taken on a 
horribly twisted downward turn… 
 

 
 

Meanwhile, later in the story, sexism had been transformed into a gentle form of 
xenophobia… 
 

 
 

And then, a much more in the spirit use of porous materials in the form of World-Cup 
foam… 
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Principle 32, Colour Changes 
It was only a matter of time before the Silk-Cut purple got altered… 
 

 
 

Ditto laundry whites that end up being so white they no longer cast a shadow. Or 
something like that… Ariel seemed to like it though… 
 

 
 
Principle 33, Homogeneity 
Hedgehogs. Pin cushion. Spikes. 

 
British Airways (‘the world’s favourite airline) was another big S&S Chutzpah client. The 
homogeneity in this ‘speeds back and forth’ campaign equated pre-Wimbledon tennis balls 
and Concorde… 
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Principle 34, Discarding & Recovering 
First cut the silk, then repair the silk… 
 

 
 

…The British Army recruitment people were another regular client. Here a subtle discard & 
recover ad… 
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Principle 35, Parameter Changes 
The silk is the blade… 
 

 
 

…the pearl is the bud… 
 

 
 

…the swallow is, err, a different kind of swallow. ‘Different times’ ad for Club 18-30 
holidays… 
 

 
 
Principle 36, Phase Transition 
Okay. This is going to be a difficult one. How can we use a phase transition to denote silk 
and cutting. Oh, wait, I know… 
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And then another all-time classic ad for the Conservative Party to highlight the phase 
transition between the Labour Party and Tony Blair’s New Labour Party… 
 

 
 
Principle 37, Thermal Expansion (‘Relative Change’) 
Another tricky one. Let’s go with another kind of silk-cut pun… 
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Easier to do Relative Change with Gordon Brown’s version of the Labour Party… 
 

 
 
Principle 38, Enriched Atmosphere 
What kind of dangerous thing could we use to do the cutting of the silk? 
 

 
 

And here comes that wrecking-ball again. This time seen through an ‘enriched 
atmosphere’ lens… 
 

 
 
Principle 39, Calmed Atmosphere 
Another example from the Ultra Low campaign at the tail end of the Silk Cut campaign. I’m 
not sure these are as good. But a snail wearing a ball and chain will definitely slow things 
down… 
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Ditto, when Dracula keeps his teeth in a silk-covered glass by the side of the bed. Err, 
coffin… 
 

 
 

From snails to vampires to Greece. Not in crisis… 

 
 

…best reason to visit a country I ever heard. Kind of. 
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Principle 40, Composite 
From another tail end less successful period in the Silk Cut journey. I guess the creatives 
were struggling to find a good use of Principle 40 by this stage… 
 

 
 

…They did a lot better, however, with this beautiful composite image in their long-running 
series of airport jetway ads for HSBC… 
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Not So Funny – Academi-err 
 
 
Apropos of almost nothing, it has been brought to our attention that we have frequently 
been unfair in our treatment of the academic community, and in particular its lack of 
creativity. Please be assured this has never been our intention. By way of some form of 
recompense, we thought it was time to set the record straight. Watch with wonder and 
amazement as we review some of academia’s greatest creative hits. 
 

First up, a cluster of puntastic puns… 
 

 
 
Including a special subset of Star Trek related punnery. To be honest, I thought we’d find 
more of these… 
 

 
 
Next up, a special category of movie related puns. If it’s good enough for Hollywood, it 
must be good for academia too… 
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Encouraging to know, too, that academics are happy to indulge in the occasional poo, fart 
and bodily functions humour genre… 
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Then, of course, there’s always the academic that never quite seems to get invited to the 
party… 
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Finally, it was only a matter of time before one of the always-in-the-kitchen-at-parties types 
obtained a grant to study the subject of academic creativity… 
 

 
 
Conclusion: Academics do every kind of humour. Puns and double entendres. 
Welcome to the 2 Inventive (Academic) Principles. 
Academics, can’t live with them, can’t live with them. 
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Patent of the Month – Highly Stretchable, Transparent, & Conductive Polymer 
 

 

  
 

We head down the so-simple-isn’t-it-obvious route for our patent of the month this month. 
Albeit at a molecular scale. Either way, true to SIEZ convention, this usually means that 
the solution compensates for its obviousness by offering some potentially enormous 
benefits should it have the chance to make it all the way through the commercialisation 
process. Evidence supporting the so-simple diagnosis is that it has taken over five years 
since the original application was submitted for the US Patent Office to grant the duo of 
inventors their patent. Anyway, US11,499,007 was granted to Stanford University on the 
15th of November. 

Here's what the inventors have to say about the problem their research has been 
addressing:  

Recent advancements in stretchable electronics have blurred the interfaces between human and 
machine. Devices such as epidermal electronics, implantable sensors, and hemispherical eye 
cameras rely on the intimate contact between devices and curvilinear surfaces of various 
biological systems, while operating with stability under up to about 100% strain. The most 
successful concept leading to such devices builds upon linking rigid islands of active components 
(e.g., transistors, LEDs, photovoltaics) with stretchable interconnects. Hence, developing 
conductors that can retain good electrical performance under high mechanical strain is desired. 

Stretchable conductors have been fabricated via two main routes: strain engineering and 
nanocomposites. In the first approach, non-stretchable inorganic materials, such as metals, are 
geometrically patterned into wavy lines that can be extended when an underneath elastomer 
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substrate is stretched. Alternatively, depositing a thin layer of conducting materials such as metals, 
carbon nanotubes, or graphene on a pre-strained substrate leads to the formation of periodic 
buckles upon releasing of the strain, which allows the materials to accommodate further cycles of 
stretching up to the initial pre-strained value. A kirigami design or microcracks have also been 
applied to sheets of flexible materials to allow macroscopic stretching motion. These methods 
demonstrate the possibility of transforming rigid materials into stretchable materials while 
maintaining their electrical properties. However, the fabrication methods involved are usually 
complicated, and it is challenging to achieve high device density due to large geometric patterns 
involved for high stretchability. In addition, the buckling and kirigami methods lead to out-of-plane 
patterns, which can be difficult to encapsulate and disadvantageous for devices that specify planar 
interfaces or lower profiles. 

Embedding a conductive filler in an insulating elastomeric matrix to form a nanocomposite is the 
second major route towards stretchable conductors. Typically, one-dimensional (1-D) materials 
such as carbon nanotubes (CNTs) or silver nanowires (AgNWs) are chosen as conductive fillers 
due to their high aspect ratios. Metal nanoparticles or flakes have also been shown to be good 
filler materials under specific conditions due to their ability to self-organize upon stretching. 
Despite the versatility and large number of material choices, the percolation-dependent 
conductivity is highly strain sensitive and remains a hurdle for device miniaturization and cycling 
stability. 

It is against this background that a need arose to develop embodiments of this disclosure. 

What we have here, in short, is a classic conflict between conductivity and strain. i.e. its 
not possible to have high conductivity and high stretchability at the same time. A problem 
that maps onto the Contradiction Matrix something like this: 

 

Rather than travel down the two previously known strain engineering and nanocomposite 
approaches, the solution found by the inventors represents a classic ‘third way’ way of 
looking at the problem. Here’s what Claim 1 has to say about the solution strategy: 

An electronic device comprising: a stretchable conductor including a polymer composition which 
includes a conductive polymer; and at least one [Principle 24] stretchability and electrical 
conductivity (STEC) enhancer different from the conductive polymer, wherein the STEC enhancer 
is a compound including an anion, and a content of the STEC enhancer in the polymer 
composition is at least 1 wt. % of the polymer composition, wherein the polymer composition does 
not include sulfonylimide anions. 
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These intermediary ‘STEC’ enhancer, see the yellow dots in the figure at the head of the 
article. The paper they come from - https://www.science.org/doi/10.1126/sciadv.1602076 - 
is in many ways more readable than the patent itself. In it we learn… 

We rationalized that high stretchability requires polymer films with both [Principle 3] hard and soft 
domains, typically seen with hydrogenated styrene ethylene butylene styrene (SEBS) block 
copolymers or polyurethane elastomers (23). Unfortunately, both PEDOT and PSS are 
semicrystalline polymers with no observable glass transition temperatures (24). Therefore, the 
STEC enhancers need to partially soften polymer chains to create soft domains in order to achieve 
high fracture strain. To promote high conductivity, it is important to have good connectivity 
between PEDOT-rich domains, which requires a [Principle 12] weakened electrostatic interaction 
between PEDOT and PSS to allow PEDOT to partially aggregate to form a “hard” conductive 
network inside a soft PSS matrix (Fig. 1D). Previous studies reported various additives used to 
promote some of the effects (20, 21, 25). However, either solely improved conductivity or solely 
improved stretchability was reported. Here, we introduce a new approach, in which STEC 
enhancers soften the PSS domains and promote better connectivity and higher crystallinity in 
PEDOT regions while further enhancing electrical conductivity through doping. 

We identified a number of effective STEC enhancers, including ionic compounds such as dioctyl 
sulfosuccinate sodium salt, sodium dodecylbenzenesulfonate, dodecylbenzenesulfonic acid, and 
ionic liquids. All these molecules have sulfonate or sulfonimide anions, which are effective dopants 
for conducting polymers, including PEDOT. We focus our study on the ionic liquids because of the 
large number of commercially available varieties. These compounds not only effectively reduce 
Young’s moduli of PEDOT:PSS bulk film by as much as 50 times and render it highly extensible, 
but also preserve or increase the conductivity. 

We found that a synergistic effect on both conductivity and stretchability can be achieved when the 
STEC enhancers satisfy the following two characteristics: (i) good solubility in water and the 
PEDOT:PSS matrix and (ii) highly acidic anions that can act as effective dopants for PEDOT. 

Hmm. Maybe not so obvious after all. 

Hopefully, though, coming to a human-skin-like Terminator soon. 

 

https://www.science.org/doi/10.1126/sciadv.1602076


©2022, DLMann, all rights reserved 
 

Best of the Month –  Thinking In Bets 
 
 
 

 
 

A classic example of ‘think of someone with a more extreme version of your problem and 
they’re likely to have had to find a solution’ for this month’s choice. One that, I’m 
embarrassed to say sat unread on my bookshelf since the book was first published in 
2018. Shame on me, because Thinking In Bets from poker-star and now business 
consultant, Annie Duke, is crammed full of advice for all of us operating in a world where 
decisions have to be made despite there being large amounts of missing data. Which 
means literally everyone in the future-prediction business. Our advantage is that we get a 
deal of time to hypothesise about what might be happening years or even decades into 
the future. Poker players need to be able to predict what their opponents are going to do in 
the next few seconds. 

Annie Duke doesn’t invent any new techniques to help her do what she needs to do at the 
poker table. But she does a great job of adapting the tools and methods of others to the 
poker context. 

Her main premise is that all decisions are bets. What jobs we choose, where we live, what 
partners we share our lives with – these are all bets we have made. A bet is “a choice 
made by thinking about what will probably happen”, a decision with an uncertain future. A 
bet involves beliefs, probability, choice, and risk. We rely on our set of beliefs to identify 
what the potential outcomes of a situation could be. We make a determination about the 
probability of each of those outcomes. With that information, we make a bet.  As we watch 
the bet unfold, we use that information from the outcome to shape our beliefs for future 
bets. Duke posits to be skilled at betting, the bettor needs to understand how much of the 
outcome is attributed to luck and how much is attributed to skill.  

To understand how to be a more skilled decision maker, Duke spends the beginning of the 
book teaching the reader fallacies in human thought processes. Some of these fallacies 
and applications include: 

‘Resulting’: Thinking the outcome of a decision determines the quality of the decision 
made. Selling a stock off right before market rallies does not mean the decision was bad 
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depending on the information available. In other words, in a complex environment, 
decision quality ≠ outcome quality: 

‘lucky’ pokerstar

patsy ‘unlucky’
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‘Hindsight bias’: Knowing the outcome to a decision makes that outcome feel like it was 
inevitable, and all other possible outcomes are forgotten. Looking at the market after 
selling stock for example, would in hindsight bias make the seller feel that there is no 
possibility that the stock could have maintained or gained value. 

‘Self-serving bias’: Taking credit for the good outcomes and blaming the bad outcomes to 
luck while watching others and attributing luck for their good outcomes while thinking bad 
outcomes were inevitable. We blame bad luck for the market rally after our stocks was 
sold but if the stock had plummeted after it was sold, we attribute the sale to our 
investment acumen.  

Important for our community comprised of decision makers, the remainder of ‘Thinking in 
Bets’ provides tangible ways to beat these fallacies and increase the quality of bets made. 
Some of my favourites… strategies that become even more effective when we combine 
them with some knowledge of TRIZ: 

CUDOS: If you’re going to be a successful poker player, you need to be in the truth 
business. Robert Merton was way ahead of the game when he helped establish the 
Heterodox Academy, a place where they recognised that scientists – people that were 
supposed to be the very essence of the truth business – very often fall foul of some of 
life’s biases. Either accidentally, or more usually, because they were somehow motivated 
to look for the answers they wanted to be correct rather than those that were actually 
correct. Merton created the ‘CUDOS’ set of principles that all scientists should abide by. 
Science is a system. And hence doing good science must mean the Law Of System 
Completeness is satisfied. CUDOS only has five elements, so clearly one must be 
missing. Here’s what we think the Law-compliant system looks like: 

Skepticism
(encouraging argument

& dissent…)

Organised
(…organising it)

(The Science) Communism
(data is for all)

Universalism
(uniform standards)

Disinterestedness
(vigilence against conflict)

Coordination

Engine InterfaceToolTransmission

Sensor
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Forget poker, given the Social Media triggered broken-ness of many of the modern-day 
sciences, I would say we all need a lot more CUDOS(S) thinking in the world right now. 

‘Back casting & Pre-mortems’: Map out the situation (visually if possible), listing out all 
outcomes and the qualifiable value of the outcomes to the organisation. Determine 
probabilities of the outcomes. Calculate expected values to ensure that decisions are 
made considering not just the best valued outcome to the organisation, but the most 
valuable considering the likelihood of occurrence. In this section of the book, Duke 
recommends Suzy Welch’s simple and effective 10-10-10 Rule: When you face a difficult 
decision, you split it into three parts. You ask yourself: How will I feel about this in ten 
minutes, ten months, and ten years from now? Dukes extends this to also encourage 
people to apply the 10-10-10 rule backwards: ‘How would I feel today if I made this 
decision 10 minutes ago?/ten months ago?/10 years ago?’ Generalise that a little bit, and 
we obtain a nice evolution of the 9-Windows tool. Something like this: 
 

PRESENT   

SUPERSYSTEM

SYSTEM

SUBSYSTEM

FUTURE

+10(minutes)

FUTURE

+10(hours)

FUTURE

+10(years)

PAST

-10(minutes)

PAST

-10(hours)

PAST

-10(years)

How will I feel about this… How would I feel today if I made this decision…

 
(looks a bit like hard work, but then again, if life was easy, we’d all do it… anticipate an 
article on this one at some point in the future.) 
 

Anyway, these are just a few of the numerous take-aways I had when I put down ‘Thinking 
in Bets’. As a comprehensive yet quick read filled with numerous examples, Duke has 
changed the way I view my problem sets. I find myself challenging the confidence levels in 
my beliefs, trying to learn from other’s outcomes to develop my beliefs, and make my own 
uncertainty clear when communicating decision processes. The book has inspired me to 
make more thoughtful decisions. I am conscious that better quality decisions increase our 
chances of good outcomes. The existence of luck will ensure good outcomes are not 
guaranteed. As in poker, so in innovation. Except, poker is fundamentally a zero-sum 
game and innovation totally isn’t. But that, again, is a story for another day. 
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Wow In Music –  Velvet Rope 
 
 
 

 
 

“Twisted elegance. 
It is my belief that we have the need to feel special, 
And it’s this need that can bring out the best in us 

Yet the worst in us. 
This need created the velvet rope.” 

 
 
There aren’t many artists that present me with an automatic purchase decision, but Janet 
Jackson is definitely one. Her sixth album, The Velvet Rope was no exception. It was 
released on October 7, 1997, through Virgin Records. Prior to its release, she 
renegotiated her contract with the Companyn for US$80 million, the largest recording 
contract in history at that time. When I first heard the album, I immediately loved the shift 
in direction. Janet does hip-hop. It took me a while to pick up on the deeper themes of the 
record: upon experiencing an emotional breakdown, Jackson had been facing a long-term 
case of depression. The Velvet Rope saw her emerging from this depression with a 
concept album using introspection as its theme. Its title is a metaphor for emotional 
boundaries and more generically, contradictions. Now I’ve lived with the record for nearly 
twenty-five years, I’ve come to realise, if this ‘wow in music’ feature of the SI ezine is all 
about contradictions, The Velvet Rope most likely sits at the top of the frequency chart. If 
you want an object lesson in musical and lyrical contradictions and their (subtle) 
resolution, this is probably a record you should listen to a few times. 
 

Lest you might want an easy introduction, there’s probably no better place to start than the 
title track, Velvet Rope, a song that opens that album after the 44 second introduction 
‘Twisted Elegance’ from which the opening quote of this article comes.’ These five lines in 
effect form the manifesto for the album as a whole. 
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Then comes Velvet Rope. It starts with distortion. Not something fans would normally 
expect from any JJ album. The distortion then gives way to a cascading flow of amplifying 
timbres and frequencies produced by electronic instruments and amps. Then the flow 
stops. A Principle 31 pause. Followed by a sonic contrast to the preceding cacophony, a 
series of ever so subtle (Principle 37) strings. The sounds paint an image of a sinner 
running from the night, stepping into the church to hear heaven’s gate beckon upon their 
entry. Janet’s airy voice arrives, inviting us beyond her velvet rope by repeating the 
declaration, ‘we have a special need/to feel that we belong.’ Upon the second iteration of 
the chorus line, a metronomic beat provides some tension reducing (Principle 12) stability, 
a ground to stand on before longstanding collaborators Jam & Lewis bless us with one of 
the best examples of a sample. Or rather, two. A Principle 40 composite of two highly 
counter-intuitive choices. The first from godfather of punk-rock (!) Malcolm McLaren and 
his World Famous Supreme Team’s single, ‘Hobo Scratch’, and the second from prog-
hippy, Mike Oldfield’s Tubular Bells (!!). The Exorcist soundtrack portion of the album. How 
could that combination possibly work? You think, and then, after you’ve heard it, you think 
it is such a natural fit as to be completely ‘obvious’.  
 

Finally, as we thing the song is beginning to wind down to its conclusion, a violin solo from 
Anglo-Singaporean classical musician, Vanessa Mae arrives. You see the name Vanessa 
Mae on the credits and assume that we’re going to hear some kind of gentle, classical 
refrain, but no, that would have been too obvious. Instead we get Vanessa Mae contribute 
a solo that is, to put it mildly is an utterly weird combination of distortion and almost atonal 
noise. Completely wrong, but at the same time – amazingly – so brilliantly, Principle 38, 
right. 
 

All of our expectations about what Janet Jackson gets re-written in slightly less than five 
minutes. This is a new Janet, a new sound. One that was decidedly not pop, and certainly 
not there to appease limited perspectives of the singer. 
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Investments –  Conductive Plastic 
 
 

 
 
Scientists with the University of Chicago have discovered a way to create a material that 
can be made like a plastic, but conducts electricity more like a metal. 
 

The research, published Oct. 26 in Nature, shows how to make a kind of material in which 
the molecular fragments are jumbled and disordered, but can still conduct electricity 
extremely well. 
 

This goes against all of the rules we know about for conductivity -- to a scientist, it's kind of 
seeing a car driving on water and still going 70 mph. But the finding could also be 
extraordinarily useful; if you want to invent something revolutionary, the process often first 
starts with discovering a completely new material. 
 

"In principle, this opens up the design of a whole new class of materials that conduct 
electricity, are easy to shape, and are very robust in everyday conditions," said John 
Anderson, an associate professor of chemistry at the University of Chicago and the senior 
author on the study. "Essentially, it suggests new possibilities for an extremely important 
technological group of materials," said Jiaze Xie (PhD'22, now at Princeton), the first 
author on the paper. 
 

'There isn't a solid theory to explain this' 
Conductive materials are absolutely essential if you're making any kind of electronic 
device, whether it be an iPhone, a solar panel, or a television. By far the oldest and largest 
group of conductors is the metals: copper, gold, aluminum. Then, about 50 years ago, 
scientists were able to create conductors made out of organic materials, using a chemical 
treatment known as "doping," which sprinkles in different atoms or electrons through the 
material. This is advantageous because these materials are more flexible and easier to 
process than traditional metals, but the trouble is they aren't very stable; they can lose 
their conductivity if exposed to moisture or if the temperature gets too high. 
 

But fundamentally, both of these organic and traditional metallic conductors share a 
common characteristic. They are made up of straight, closely packed rows of atoms or 
molecules. This means that electrons can easily flow through the material, much like cars 
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on a highway. In fact, scientists thought a material had to have these straight, orderly rows 
in order to conduct electricity efficiently. 
 

Then Xie began experimenting with some materials discovered years ago, but largely 
ignored. He strung nickel atoms like pearls into a string of of molecular beads made of 
carbon and sulfur, and began testing. 
 

To the scientists' astonishment, the material easily and strongly conducted electricity. 
What's more, it was very stable. "We heated it, chilled it, exposed it to air and humidity, 
and even dripped acid and base on it, and nothing happened," said Xie. That is 
enormously helpful for a device that has to function in the real world. 
 

But to the scientists, the most striking thing was that the molecular structure of the material 
was disordered. "From a fundamental picture, that should not be able to be a metal," said 
Anderson. "There isn't a solid theory to explain this." 
 

Xie, Anderson, and their lab worked with other scientists around the university to try to 
understand how the material can conduct electricity. After tests, simulations, and 
theoretical work, they think that the material forms layers, like sheets in a lasagna. Even if 
the sheets rotate sideways, no longer forming a neat lasagna stack, electrons can still 
move horizontally or vertically -- as long as the pieces touch. 
 

The end result is unprecedented for a conductive material. "It's almost like conductive 
Play-Doh – you can smush it into place and it conducts electricity," Anderson said. 
 

The scientists are excited because the discovery suggests a fundamentally new design 
principle for electronics technology. Conductors are so important that virtually any new 
development opens up new lines for technology, they explained. 
 

One of the material's attractive characteristics is new options for processing. For example, 
metals usually have to be melted in order to be made into the right shape for a chip or 
device, which limits what you can make with them, since other components of the device 
have to be able to withstand the heat needed to process these materials. 
 

The new material has no such restriction because it can be made at room temperatures. It 
can also be used where the need for a device or pieces of the device to withstand heat, 
acid or alkalinity, or humidity has previously limited engineers' options to develop new 
technology. 
 

The team is also exploring the different forms and functions the material might make. "We 
think we can make it 2-D or 3-D, make it porous, or even introduce other functions by 
adding different linkers or nodes," said Xie. 
 
 
 
Read more: Jiaze Xie, Simon Ewing, Jan-Niklas Boyn, Alexander S. Filatov, Baorui Cheng, 
Tengzhou Ma, Garrett L. Grocke, Norman Zhao, Ram Itani, Xiaotong Sun, Himchan Cho, 
Zhihengyu Chen, Karena W. Chapman, Shrayesh N. Patel, Dmitri V. Talapin, Jiwoong Park, David 
A. Mazziotti, John S. Anderson. Intrinsic glassy-metallic transport in an amorphous coordination 
polymer. Nature, 2022; DOI: 10.1038/s41586-022-05261-4 
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Generational Cycles –  Is There A Generation-Driving Root Contradiction? 
 
 
 

 
 
We know there are a number of oscillations in play when trying to unravel why the Strauss 
& Howe generational cycle model emerges in the way that it does. We know too that some 
have different cycle times. Some – like popular music and fashion – tend to follow one 
generation cycles, others – like movie remakes and aftershave brands (!) – take two 
generations to return to where they were. And then others take the full four generations 
before we see a repeat. In effect the shorter, one and two generation, oscillations are 
harmonics of the dominant four generation pattern. Which we can also take to mean that 
the four generation cycles represent the dominant and dominating patterns. 
 

Such a thought is important if we are making any kind of attempt to reduce the overall 
generation cycle pattern down to first principles, and think about the possibility that there 
might be a single driving oscillation from which all the others then follow. When looking for 
these kinds of driving behaviours, two cycles are clearly visible. The first of them – 
represented by the red sine curve in the above graph – concerns the oscillations between 
individuality and community, strong and weak families and gender gap. The second, which 
is one generation out of phase with this cycle, is the under-nurture/over-nurture cycle 
depicted by the black sine curve. 
 

The question then arises whether one or other of these cycles is dominant over the other. 
Given that the whole premise of the overall model is that the overall four-generation 
pattern keeps repeating, we might speculate that, much like the classic chicken and egg 
problem, each needs the other. Or, almost. In the same way that the actual chicken and 
egg contradiction must eventually resolve itself if we go far enough back in evolutionary 
time (i.e. the chicken must have come first), the same thing should also happen when we 
track the nurture and individuality/family/gender-gap cycles back through time. The key to 
doing this is to look for the causal relations.  
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Following a long period of not seeing the pattern, it finally came to us in another of those 
blinding flashes of the obvious when doing some research on later-life differences 
between people that attended single-sex schools relative to those that went to mixed 
schools. The overall pattern – we think – looks like this: 
 

 
 
The logic of which goes something like this: when kids are ‘under-nurtured’ (like I was), 
they tend to veer in the direction of ‘feral’. Which means that there is nothing to stop the 
innate desire to mix with members of the opposite sex that begins around the age of 
puberty. When boys and girls are free to mix, a number of things happen. The first is that 
gender differences decrease, and the second is that many of the ‘mysteries’ of the other 
sex are much more likely to become apparent. When these ‘worldly’ kids grow up and 
become parents, partly because they are better able to talk about ‘embarrassing’ 
relationship stuff, and partly because they were feral, they tend to then over nurture their 
kids (typical father-daughter conversation: ‘I know what I was like when I was your age, so 
no you’re not allowed out with Johnny dressed like that’). Multiply that effect through 
teachers and the media heading in the same direction, and pretty soon we see less mixing 
of the new generation of boys and girls. Then, when the opposite sex becomes a mystery, 
gender differences tend to start increasing again… until eventually, men don’t understand 
the mechanics of women and women don’t understand the mechanics of men, and that 
mutual lack of understanding leads to what we might call ‘low communication’ parenting 
(e.g. neither my parents nor any of my teachers ever talked to me about the ‘birds and 
bees’, I got to work it out directly with the girls I wasn’t prevented from seeing, and they in 
turn got to work it out directly from me (I think they learned faster than I did!))… that then 
contributing to the next under-nurtured generation. And so on. 
 

The point of this being that the thing that inevitably has to come first is the under-nurture. 
Which in turn means that the under-nurture/over-nurture oscillation is the one we think 
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drives the overall generation cycle. And, more importantly, will continue to do so for as 
long as parents (society at large?) fails to properly manage or solve the contradiction: 
 

useful, antifragile

member of society

emotional

safety

build resilience

& coping skills
under-nurture

over-nurture

AND AND

BECAUSE

REQUIRES
 

 
Break this and we break the overall four-generation Crisis pattern. You heard it here first. 
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Biology –  Leucochloridium 
 
 

 

 
 
One of the crueller tortures to bestow on a snail is the salt shower, as the behaviourally 
challenged kid who grew up down the street from you could attest. It’s a horrible death: 
The salt draws water out of the creature until it perishes from dehydration. Even if you live 
in Florida, which is overrun with giant foot-long snails that are devouring houses, please 
do not dispatch them with salt. Snails have enough problems as it is. 
 

Enter Leucochloridium, a parasitic worm that has cooked up an even more sadistic 
punishment for the humble snail. Leucochloridium invades a snail's eyestalks and causes 
them to pulsate to imitate a moving caterpillar. The worm then mind-controls its host out 
into the open for hungry birds to pluck out its eyes. The worm breeds in the bird’s guts, 
releasing its eggs in the bird’s faeces, which are happily eaten up by another snail to 
complete the whole bizarre life cycle. In biology circles this is known as aggressive 
mimicry—an organism pretending to be another to lure prey or get itself eaten. 
 

It’s an existence that’s as brilliant as it is strange. But while science has known about 
Leucochloridium for more than a century, it was only in 2013 that biologist Tomasz 
Wesołowski of Poland’s Wrocław University confirmed the worm is indeed capable of 
manipulating its snail hosts. (Specifically, amber snails—like many other mind-controlling 
parasites, it’s highly species-specific, that is, it’s unable to manipulate the behaviour of 
more than one species.) 
 

Inside the snail, Wesołowski says, the whole grand show begins as the ingested egg 
develops into what is known as a sporocyst, “which looks like a bunch of whitish tissue, 
seated mostly in the liver of the snail. And then it grows like a tumor, more or less.” It 
doesn’t have a mouth, so like many parasitic worms, such as the horsehair worm that 
infects and mind-controls crickets, it simply sits around soaking up the snail's hard-earned 
nutrients through its skin. Like a clubber downing vodka Red Bulls, it's gonna need energy 
if it's gonna dance. 
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As if it weren't enough of a meany-head, Leucochloridium also castrates its host. This 
makes good evolutionary sense: Energy normally spent producing eggs and sperm (snails 
are hermaphrodites) goes toward sustaining the worm. So, pumped full of the requisite 
nutrition, the sporocyst sends out branches that tunnel through the snail’s body and into its 
eyestalks, also known as tentacles, where it forms a brood sac full of larvae. It's these 
larvae that eventually go all disco. 
 

Now, it’s worth talking for a moment about the physiology of snail peepers. At the tip of the 
tentacle sits a rudimentary eyespot, which is really only good for discerning light and dark. 
The snail can’t see color, and the eyestalk doesn’t have the muscles required to focus. But 
what the snail does have are muscles that retract the tentacles, which it can then redeploy 
by pumping them full of fluid. 
 

Not so fast, says the Leucochloridium. It so greatly swells the tentacle that the snail is no 
longer capable of retracting it, so the host is left with a massive strobing eye of larvae that 
looks mighty delicious to passerine birds. (These are the kinds of birds with three toes 
facing forward and another facing backward, what you’d typically find in your backyard, 
unless you live in Antarctica and your neighborhood is lousy with penguins.) And what the 
world looks like to a snail with wormy eyes is anyone's guess, but I'm willing to bet it's 
somewhat dizzying. 
 

The worm, though, has a problem: Snails are largely nocturnal, and passerine birds, which 
hunt by sight, most certainly are not. So once the Leucochloridium has sufficiently 
developed in the eyestalk, it begins manipulating the behavior of its host, forcing it out into 
the many dangers of the light of day, where predators swarm and the sun rapidly 
desiccates. It’s probably using chemicals, but how it’s able to pull off this incredible feat 
remains a mystery, as do the chemical secrets of any number of other zombifying 
parasites (though scientists are making progress in decoding the compounds that the 
Ophiocordyceps fungus uses to assume control over ants). 
 

So quite weirdly the Leucochloridium worms must themselves know the difference 
between night and day. “What is most amazing is that these brood sacs are pulsating only 
in daylight,” said Wesołowski. “They have no photosensitive anything—no trace of, say, 
any nervous system, no sense organs. Nothing. Still they recognise when it’s worth 
pulsating and when it’s not worth pulsating. So that's very, very unusual. Nobody knows 
how it's achieved.” 
 

Wesołowski also found infected snails are up to three times as active as their non-
zombified peers: He even observed one traveling a full 3 feet in just 15 minutes. That may 
not sound impressive to you, what with your fancy legs and all, but “for a snail, that’s a 
race,” he said. In addition, he found that the worms convinced their host to stay “on the 
upper parts of plants and higher elevated places. So all of this combined made them 
easier to be spotted by foraging birds.” 
 

And when the reckoning comes, the snail ends up with its eyes plucked out. But because 
birds don’t typically go after snails—only when their eyeballs look like caterpillars—they’ll 
take off without eating the rest of the body. (If the eyestalk happens to rupture on its own, 
the faux caterpillar will spill out onto a leaf and pulsate for some time before drying out. 
The worms really, really want to get eaten.) Mercifully, or perhaps horrifically, the snail will 
not only survive, but will regenerate the lost tentacles and eyespots and regain the ability 
to reproduce. That’s actually quite beneficial for these parasites, for the wounded snail 
eventually becomes another potential host capable of producing many more potential 
hosts. 
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And so the cycle begins anew as the worms grow and reproduce in the bird’s gut. 
Strangely, though, Leucochloridium and other so-called trematode worms (all of which are 
parasitic, though not necessarily zombifiers) seem to have figured out how to skip a step. 
They belong to the flatworm phylum, whose members typically go through two 
intermediate hosts on their way to their primary host, according to Wesołowski—the 
former for Leucochloridium just being the snail and the latter the bird. The intestinal worm 
Metagonimus yokogawai, for instance, starts in snails, which are eaten by fish, which if not 
cooked properly by humans ends up in our guts. 
 

The lifestyle differences between such worms shows in rather creepy ways just how 
diverse and opportunistic parasites in the animal kingdom can be. If you can believe it, 
more than half of all creatures on Earth are in some way parasitic, so we humans are in 
the minority in the animal kingdom. But if that means not dancing in snail eyes or hanging 
out in bird intestines, then colour me grateful. 
 

We’ll park that gruesome zombie thought, though, so we can focus on the core 
contradiction solved by Leucochloridium: it needs to breed, and finds it difficult to access a 
suitable place to breed. Here’s what that looks like when mapped onto the Contradiction 
Matrix: 

 
 
All in all, Principle  24, tells us that the worm uses the snail as an Intermediary. Then, the 
killer punch, zombifies the snail so that it does the opposite of what it would otherwise do. 
Principle 13 in all of its gory glory. 
 

You can check out a video showing the snail eyestalks mimicking a caterpillar here: 
https://upload.wikimedia.org/wikipedia/commons/transcoded/7/74/Leucochloridium.ogv/Le
ucochloridium.ogv.720p.vp9.webm   

https://upload.wikimedia.org/wikipedia/commons/transcoded/7/74/Leucochloridium.ogv/Leucochloridium.ogv.720p.vp9.webm
https://upload.wikimedia.org/wikipedia/commons/transcoded/7/74/Leucochloridium.ogv/Leucochloridium.ogv.720p.vp9.webm
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Short Thort 
 
 

“I've always seen hidden meanings in everything.  
Whenever I used to do those puzzles in children's magazines,  
the ones where you're supposed to find all the hidden pictures,  

I'd never find the right ones. I'd say I found the griffin, and the Wesselman steam engine,  
and the missing little finger of the mummy of Tut,  

and everyone would give me a strange look and say,  
All you're looking for is a yellow duck. 

 

[…] work up to the voices of places you can only imagine.  
Ask where to find the griffin, and the Wesselman steam engine, and the little finger of Tut.  

I know they're out there, and usually in the strangest of places. 
 

And if you find the yellow duck, let me know. That's the one I always miss.” 
 

Brian Andreas, Still Mostly True 
 

 
 
 
 
News 
 
IKSAD 
December 4 and 5 sees the 8th International European Congress on Social Sciences, a 
hybrid conference, part online and face-to-face at the Faculty of Humanities and Social 
Sciences, University of Rijeka, in Croatia. An online version of Darrell will be presenting a 
paper, ‘Goldilocks and the Three ‘Isms: Honouring The Past, Designing Win-Win Futures’. 
Registration is a very reasonable $35. Check the event out at https://en.iksadeurope.org/.  
 
Copenhagen ‘23 
It looks like Darrell will be back in the city in both February and May next year. Contact 
him directly if you’d like to convene a face-to-face meeting or conduct some kind of 
workshop… 
 
India 
…the same goes for India, although the dates are a still a little more fluid at this stage. The 
world it seems is working up and people are wanting to do things face-to-face again. Most 
likely stops on the trip currently look like Mumbai, Pune and Bengaluru. Again, please 
contact Darrell directly if you’re interested in having him head in your direction. 

https://en.iksadeurope.org/
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New Projects 
This month’s new projects from around the Network: 

Agriculture – Concept Design Study 
Agriculture – Patent Generation Project 

 Telecom – Design/Develop/Deliver Customer Insight Programme 
 Telecom – Design-Thinking/Systematic Innovation Workshops 
 Consulting – SI Certification Workshops 
 Finance – Investment Due Diligence Study 
 Government – TrenDNA Project 
 Industrial – Design-Make Project 
 Electronics – Patent Strategy/Invent-To-Order Project  
 Government – Innovation Strategy Programme 
 Energy – Concept Design Study & IP Strategy Analysis 
 Consulting – Innovation Mentoring Programme 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright Disclaimer: As regular ezine readers will be aware, we often use images 
obtained from a broad range of different sources, usually to set them in a different context 
to the original one – for example using an image to illustrate a TRIZ/SI learning point. It is 
our policy to always seek permission to use such images. We seem, however, to be 
entering a world in which a small minority of copyright owners are actively seeking to hide 
their ownership. We will leave our readers to speculate on the possible reasons for this. In 
the meantime, all readers should note that any images where we have not been able to 
trace ownership, no copyright infringement is intended, nor do we claim to own any of 
such images. For the benefit of any hidden copyright owners that make themselves known 
to us, we will be happy to remove said images should they wish. The SI ezine is a free 
publication with a purely educational focus. SI does not and will not make money from any 
of the images contained within the ezine. 
 


