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Wait for the UNEXPECTED 
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Random 
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Market 
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Trend 
following 

! SERENDIPITY ! 

Goldenberg, J., Lehmann, D. and Mazursky, D., (2001), The Idea Itself and the Circumstances of Its 
Emergence as Predictors of New Product Success, Management Science 47, n.1: 69-84.  
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But I can not 
build a shower  
for enhancing 
innovation 

offer you a beer and 
let you talk with 
your friends 

ask Thomas and 
Nicolas for advices  

Am I right? I’m not affirming that you’ll develop a 
successful product, but for sure you can patent something 

not patented yet.  
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Design around = Inventing around 

• An invention* means an idea of an inventor which 
permits in practice the solution to a specific 
problem in the field of technology (Golzio). 

• Don't be creative in reading: you may wrongly 
attribute merits to the invention (Golzio). 
 

• Tomorrow someone will invent something not 
patented yet and our goal is to patent it today. 
 
 

 
* from Malaysian Patent Act 
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How to make it possible? 

• «Creativity as an exact science». Altshuller  

40 Inventive principles. 
• Formalizing problems to find analogical 

solutions. 
• Euristics (eu=good+ risko=to find). 

– Functional reasoning. 
– Nine screens. 
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Case study* 

• 2011, Prof. S. Rizzo asked us to create a hole in 
a vitrectomy probe to increase the vitreous 
flow  it implies 2 consequences: 
– It makes possible a further reduction of probe size 

still maintaining interesting flows. 
– It allows the surgeon to decrease the surgery time. 

• But something new was hidden/embedded in 
the solution.. 

* The only case we are authorized to disclose 
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How does the vitrectomy probe work? 
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The idea to be developed 
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The manufactured vitrectomy probes 

a1

a2

b1

b2
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… but  

• Hayafuji et al., 1992, US005106364A 
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However… 

• From 2011 at least 10 research groups all 
around the world started playing with the hole 
in the guillotine 

• The Doheny Vision Research Center, Los 
Angeles, CA asked for 4 probes. 

• The results were interesting: the traction of 
the retina reduced by 30%! What was 
happening?  
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A new solution (IT2012, PTC2013) 

morphological variants 
but with functional reasons 
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The story is even more complex since.. 

• In the meanwhile Geuder WO 2012059092A1 
patented a device with priority 05/11/2010 
where 

 

«… the cutting edge of the inner tube 
have a different angle with respect to 
the longitudinal axis than the cutting 
edges of the outer tube. […] the 
stroke movement of the inner tube 
results in a type of scissor effect with 
respect to the cutting edges …» 
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Humayun’s 
Provisional 

Really high 
performances 

Alcon (Irvine, CA) bought 30 modified probes (28k$),  
Acon (Milano, IT) will (hopefully) donate 25k€ to continue studies and tests 
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Research/inventing questions 

• What will be the next probe? 
– Which need has to be addressed? 
 @Surgeon, patient, hospital, manufacturer level 

– How to improve the probe performance? 
• Reducing the size 
• Increasing the probe use (it is a disposable!) 
• Reducing the cost 

– Old ideas now becoming true (reinventing around!) 

14 
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Euristics: three examples 
 

9 Screens 
 
Functional Variants 
 
Analogical Reasoning in FBS space 
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Tempo 

S
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R
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 →
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pazio2 – Tutto →
 parti 

Euristiche – i 9 quadrati 
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Euristiche – i 9 quadrati 

17 



Copyright Erre Quadro 

Euristiche – i 9 quadrati 
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19 

? 
Innoviamo un oggetto “banale” 

Ricerca di varianti funzionali 
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“PULIRE 
 POLVERE/SPORCO” 

“EXPORT SOLID” 

“PULIRE 
 POLVERE/SPORCO” 

20 

Ricerca di varianti funzionali 

SINONIMI e CONTRARI 
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destroy 

remove 

eliminate 

dispose 

export 

emit 

capture 

filters 

rakes combine 

mix 

Something able to mix 
with dust 

Water & Soap 

attach Roll-ons 

 Synonym 

Ultrasonic  toothbrush 

Shredder or incinerator  
(to burn)  

blow 

blower 

 
Antonym attract 

Electrostatic cloths 

Vacuum cleaner 
 (to suck)  

Antonym 

form entrance 

input 

import 

21 

Ricerca di varianti funzionali 
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Ricerca di varianti funzionali 
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Device description in Functional Terms:  
 
FR0: cut the sclera;  
FR1: position probe tip;  
FR2: remove vitreous;  
FR3: cut vitreous. 

 



Copyright Erre Quadro 

Analogical Reasoning in FBS space 
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Analogical Reasoning 
 
 

• Formulation based on Structure. “Please list examples of devices1 

where there is an outer tube with a port at the end and a moving 
guillotine that moves up and down opening and closing the port”. 

• Formulation based on Functions (in particular FR2). “Please list 
examples of devices where a material (solid, liquid or gas) is 
sucked”. 

• Formulation based on Functions (in particular FR3). “Please list 
devices to cut filamentary structures anchored to a surface (imagine 
hairs, grass, etc..)”. 

• Formulation based on Structure and Functions (in particular FR3). 
“Please list examples of devices where a tube/pipe is used to break 
and remove materials in form of solid or liquid”. 

• Formulation based on Behaviors. “Please list devices or procedures 
able to fluidity a material from solid or gel state to liquid state”. 

 
1 but also living beings or organs 
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Contacts 
apreda.riccardo@gmail.com 
 
g.fantoni@ing.unipi.it 
 

mailto:apreda.riccardo@gmail.com
mailto:g.fantoni@ing.unipi.it
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