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Innovation and the “third mission” of public research organisations and biomedical research

The role of research to generate progress and impact on society
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Research based innovation:

- generality
- the role of research in the innovation processes

- tools and practices
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UNITED STATES

PATENT OFFICE.

LOUIS PASTEUR, OF PARIS, FRANCE.

IMPROVEMENT IN BREWING BEER AND ALE.

Specification forming part of Letters Patent No. 235,24 5, dated January 28, 1873.

To all whom it may concern:
Be it known that I, Louis PASTEUR, of the
city of Paris, France, have invented certain
new and useful Improvements in the Process
of Malking Beer, for which Letters Patent were
granted to me in Irance on the 28th day of
June, 1871; and I do hereby declare the fol-
lowing to be a full, clear, and exact deseription
thereof, reference being had to the accompany-
ing drawing making part of this specification
and the letters of reference marked thereon.
Previous to my invention in the process of
making beer it has been customary to permit
the exposure of the ¢ wort”—that is, the boiled

baving attached fo their lower ends flexible
tubes or hose s, which in turn carry at their
lower extremities spray-nozzles P. Upon a
suitable stand or shelf, T, is located an appa-
ratus, M M, for the generation of carbonic-acid
gas, which is to be supplied therefrom to the
vessels A for purposes to be presently ex-
plained, and by means of tubes connected at
w to the said vessels. The eseape of the gas
is permitted through exit or escape tubes at z,
which extend siphon-like into water cups or
chambers v from whence the gas may be col-
lected in a gasometer.

I have shown the connection of the
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research > Geoffrey C. Nicholson, Geoff, served as

innovation Vice President of Corporate Technical

Planning and International Technical
knowledge

Operations of 3M Corporation. He
served at 3M Corporation from 1963
to 2001. During his career at 3M, he
was instrumental in the development
of its "Post-it" Notes as well as
oversaw 2500 3M  employees
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money
internationally.

Department of Chemistry Centenary Lecture on Innovation,

Imperlal COIIege 22 February 2007

Lond on Innovation: A Survival Issue
Dr Geoff Nicholson

“...research is the transformation of money into knowledge
and

innovation is the transformation of knowledge into money...”
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answering why is the sky blue? : -
g . produces :
a scientific why does exercise increase muscle mass? ’ led science
. i ? nowileage
question what is the heat: g

!

facmg how to cure a patient with coronavirus?
. produces :
a practical how to cork a bottle of champagne? luti experience
how to reduce the emissions of an engine? a solution

problem
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Blue skies research

From Wikipedia, the free encyclopedia

Blue skies research (also called blue sky science) is scientific research in domains where
"real-world" applications are not immediately apparent. It has been defined as "research without

* B @

a clear goal"l'! and "curiosity-driven science". It is sometimes used interchangeably with the

term "basic research".[?! Proponents of this mode of science argue that unanticipated scientific
breakthroughs are sometimes more valuable than the outcomes of agenda-driven research,
heralding advances in genetics and stem cell biology as examples of unforeseen benefits of
research that was originally seen as purely theoretical in scope. Because of the inherently
uncertain return on investment, blue-sky projects are politically and commercially unpopular and
tend to lose funding to more reliably profitable or practical research.®!
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Richard Feynman
Nobel Prize in Physics 1965

“Physics is like sex:

sure, it may give some
practical results,

but that’s not why we do it.”
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Johann Carl Friedrich Gauss (1777 — 1855) has
been a German mathematician, astronomist
and physicist that gave fundamental

contribution to manifold fields of science.
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the problem the solution

1 +2 +3 +... +98 +99 +100 =5050

+ o+ o+ + o+ o+

100 9 98 .. 3 2 1

101 101 101 ... 101 101 101 =(101x100)/2 =5050
new method or new problem?

the generalisation — new knowledge

| . . b
2 n= (1) xi 2 n = (a+b) x (b-a+1)/2

n=1 n=a
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1901 Max Planck's law of radiation was first proposed. >

1917 Albert Einstein established the theoretical foundations for the laser and
the maser in the paper "On the Quantum Theory of Radiation”.

1928 Rudolf W. Ladenburg confirmed the existence of the phenomena of stimulated
emission and negative absorption.

1939 Valentin A. Fabrikant predicted the use of stimulated emission to amplify
"short" waves.

1959 Alfred Kastler (Nobel Prize for Physics 1966) proposed the method of optical
pumping, experimentally confirmed, two years later, by Brossel, Kastler, and
Winter

1953 Charles Hard Townes produced the first microwave amplifier operating on
similar principles to the laser.

1959 Gordon Gould used the term LASER in the paper “The LASER, Light
Amplification by Stimulated Emission of Radiation”. Gould suggested possible
applications for a laser, such as spectrometry, interferometry, radar,
and nuclear fusion.

1960 Theodore H. Maiman operated the first functioning laser. The laser was born. —»
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BEST AVAILABLE COPY

3,353,115

United States Patent Office ,........ oo, 1oor

3,153,115
RUBY LASER SYSTEMS
Theodore H. M , Los Angeles, Calif., sssignor to
Vughes Aircraft Company, Colver. City, CallL, & cor-
pnmll'.nn of Delnmare
fon of application Ser, No. 102,698, Apr. 13,
This applicadion Nov. 20, 1965, Ser. No. S16,130
2 Clalms, {CL 331—94.5)

&

2

emission and & coherent wave propagating through the
medium. In anld tion, the frequency ol operation of any
given gas laser may be effectively tuned oaly by Stark or
Zeeman effects which can provide a mmnn range of nrlr
approximately 53 109 eycles per sccond,
comstruction of & gas cell is extremely critic
end plates must be highly reflective and perfecily para
so that the many reflections required beeause of the low
density gascous material will be accomplished.

It is therelore an object of the present invention to
provide an operable, low poise. aizient laser.

Il is another object to provide a laser which i me-

ically stable and of oncritical construstion.

or amglifying coherent light, The prinelple ef eperation
st of n maser and is therefore also referred
%0 o an optical maser.

Much effort has been expended in the felds of elec-
tronles and physics n stlempis to genersle or amplily

0

11 is another object to provide a laser which operates
&l room lemperature o cryogenic temperamures for aduj-
tlonal slmplicity and even greater flexibility in design
parameters.

It Is snother object to provide a laser which does net
require critical vacwum or vapor pressure techniques and
which eperates in & medium of high dielectric constant.

Tt is enother object Lo provide a laser capable of much

ich is wn

1 10 p

Such nn achisvernent, it was known, would able over aproximalely a 53 10" les per second range.
s Lty ac T D et St g
3EST
EST AVAILABLE copy
Nov. 14, 1967 T. H. MAIMAN 3,353,115

RUBY LASER SYSTERS

Original Filed April 15, 1861

§ Shests-Sheet 2

Frs £
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the development of the future internet
infrastructure

new manufacturing processes with
extraordinary quality

radical new approaches to healthcare

the transition in lighting from incumbent
technology to low energy consumption

photonic sensing and imaging

the full integration of organic (or hybrid)
photovoltaic generation devices

smart organic labels
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92001 HowStuffWorks

vl || \
@) European Patent Office

Office suropien des brevets (1) Publication number : 0 522 762 A2

EUROPEAN PATENT APPLICATION

1) Application number ;: 923059760 &) int. €15 HO4M 1772, HO4M 1/02,

(32) Dabe of fling : 20.08.82 kM 1H1a4

(36) Priocity - 08.07.91 F1 943321 Invarios : Vanhanen, Petteri

. 790048 Janl (1)
Date of publication of i
@ 12.01.83 Bullatin 93102 sk Inveriior : Seppanen, Ario
Kepikiotie 2 C 15
b sied C Sng Stales : ISFW:'W Oulln::e {Fl}
DE FR GB Turilantie 210
SF-25260 Vallke (F1)

(1) Applicant : NOKIA MOBILE PHONES. LTD. Irvvarod l.lrerun Lagas
P.O. Bax 85 Vainukatu &

SF-24101 Salo (F1) 57134580 Suke {Fi)

{73 Invantor : I!y'lslwg Markku Rapresantative - Frain, Timothy John
Virkakatu 3 E @ Patent an-lmnnt Nokia I!uhll- Phones.
SF-90570 Oulu Fl) Ashwood House Pembroke

Cambariey, Sum]r GLME 35? G8)

(50 Mobile phona,

@ nmmamuuph.g in SIM unit {2) is placed

Gom which is located in the

hmnngmdamhmmaanddmodbyun
bathery wnit (3).

Fig. 3

EF 0 522 762 A2

Jauve, 18, rum Saint-Denis, 75001 PARIS
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1837 —» 1888 —» 1930 —»...1980... —» 1986

The Eastman Dry Plate & Film Co.

Price, $25.00 — Loaded for 100 Pictures. ROCHESTER, N. Y.
Re-loading, $2.00.
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projection (from material to device):

microreplication
trasparent film
projection

cold projection
digital projection

SAE I A

Transparency Film
Plain

Paper
Copiers
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to select the results

to address the results toward the applications

to evaluate the cost-to-risk relation

to estimate the time-to-market
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@ value @ costs
© risk @ revenues

who pays the risk?

v
know how engineering e G

new knowledge l
Q idea: how to solve a problem — production e e

(new solution, new problem)
l A T l
28 e G proof of concept commercialization e
X
e e protection market control
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to select the results

to address the results toward the applications

to evaluate the cost-to-risk relation

to estimate the time-to-market

to estimate the value
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to select the results

to address the results toward the applications

to evaluate the cost-to-risk relation

to estimate the time-to-market

to estimate the value
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increase in the cost/investment of R&D — increase in value

demonstrability/provability:
0. none
1. evidence
2. models and simulations
3. prototypes and experimental tests

associated know-how:
0. none
1. technological prototypes
2. engineering stage

the time-to-market:
0. not predictable
1. long
2. short
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boundary conditions

the reference market:
competing products
producers and distribution of market shares
expectation of innovation by the market

pricing policy

obsolescence:
the technologies on the market
the innovative technology
the type of product

patents:
existing patents
protection
other derivative patents
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1. Medical 2. Digital 3. Computer 4. Electrical machinery, 5. Transport
technology communication technology apparatus, energy
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Intellectual property:

what is and how to use it in public research organizations (PRO)
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research knowledge _
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technical
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by processing
existing knowledge

technological
research
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market
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The property is a right characterized by the possibility

- to use the object of the property for every purpose that is not prohibited
- to prevent other from using it

- and to transfer the ownership to others.

George Bernard Shaw:

"If you have an apple and | have an apple and we exchange
these apples then you and | will still have one apple each.

But if you have an idea and | have an idea and we exchange
these ideas, then each of us will have two ideas”

tangible/material intangible/immaterial
goods goods
property
acquisition
use
value
rights

Riccardo Pietrabissa © - 59|86 www.iusspavia.it



One product - many IP rights

Trade marks
= NOKIA
= Product "208"
= Start-up tone -

Transfer

Mail

Copyright Internet
= Software

= User manuals
= Ringtones

= Start-up tone
= |mages

© Nokia Corporation

EPO/OHIM Intellectual Property Teaching Kit - IP Basics

Patents and utility models
» Data-processing methods

= Operating system

= Operation of user interface

Designs

* Form of overall phone

= Arrangement and shape of buttons
» Position and shape of screen

Trade secrets
= Some technical know-how kept
"in-house" and not published

60



The different types of IP (l)

Legal right What for? How?

Application and
examination

Patents New inventions

Application and
registration

Utility models New inventions

Original creative or Exists

Copyright artistic forms automatically

EPO/OHIM Intellectual Property Teaching Kit - IP Basics 61
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Our reference: [Elsevier reference number] P-copyright-v19/2015

[Journal copyright owner name]
(hereinafter the “Copyright Owner®)

JOURNAL PUBLISHING AGREEMENT

PLEASE PROVIDE US WITH THE FOLLOWING INFORMATION, REVIEW OUR POLICIES AND THE PUBLISHING AGREEMENT, AND
INDICATE YOUR ACCEPTANCE OF THE TERMS

y
Artig
Cor i ) .
Our reference: [Elsevier reference number] P-copyright-v19/2015
To Y
THE PUBLISHING AGREEMENT
YOUR . .
Assignment of Co t
0 I hereby assign to the Copyright Owner the copyright in the manuscript identified above (where Crown Copyright is claimed, authors agree to grant

an exclusive publishing and distribution license) and any tables, illustrations or other material submitted for publication as part of the manuscript (the
“Article”) in all forms and media (whether now known or later developed). throughout the world, in all languages, for the full term of copyright,
effective when the article is accepted for publication.

Supplemental Materials

With respect to Supplemental Materials that I wish to make accessible either through a link in the Article or on a site or through a service of the

Copyright Owner, the Copyright Owner shall be entitled to publish, post, reformat, index, archive, make available and link to such Supplemental
Materials on a non-exclusive basis in all forms and media (whether now known or later developed) and to permit others to do so. “Supplemental

i Materials™ shall mean additional materials that are not an intrinsic part of the Article, including but not limited to experimental data, e-components,

encodings and software, and enhanced graphical, illustrative, video and audio material.

Reversion of Rights
Articles may sometimes be accepted for publication but later be rejected in the publication process, even in some cases after public posting in
“Articles in Press” form, in which case all rights will revert to the author (see http://www.elsevier.com/locate/withdrawalpolicy).

Revisions and addenda

I understand that no revisions, additional terms or addenda to this Journal Publishing Agreement can be accepted without the Copyright Owner’s
express written consent. I understand that this Jowrnal Publishing Agreement supersedes any previous agreements I have entered into with the
Copyright Owner in relation to the Article from the date hereof.
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The different types of IP (ll)

Legal right What for? How?

Trade marks
Reglgtered External appearance Registration é
designs
Valuable information Reasonable efforts | e
Trade secrets : J y !
not known to the public to keep secret o W

EPO/OHIM Intellectual Property Teaching Kit - IP Basics 63

Distinctive identification Use and/or | el
of products or services registration GO()gle




Industrial property

what is the object of property?

which is the legal right?

Scuola Universitaria Superiore Pavia
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which are the requirements to obtain it?
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R

A»!x..q\
X
vl

A
o

how the legal right may be acted?
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what is a patent?

set of exclusive rights

the right to exclude others

granted by a sovereign state

given under a law in the territory of a nation

to an inventor or assignee

who has the ownership of the patent

for a limited period of time

the term of the right is 20 years

in exchange for detailed public disclosure

the publication is a teaching to reproduce

) , _ the invention for an expert
of an invention

the solution of a technical problem

Riccardo Pietrabissa © - 65|86 www.iusspavia.it
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/useful?

technical improving?
Invention who?
problem
value?
alternatives?

requirements

(" useful?
type of use?
patent who?
where?
when?
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Rights conferred by patents

= Right to prevent others from making, using, offering for
sale, selling or importing infringing products in the
country where the patent was granted

Exception: non-commercial purposes (private use,
academic research)

= Right to assign, sell or license these rights

These rights belong to
the patent holder.

EPO/OHIM Intellectual Property Teaching Kit — IP Advanced Part | Patents 69



What is a patent?

= Does a patent give you the right to exploit an invention?

- NO!

= A patent is a negative right.

It gives you the right to prevent others from exploiting the invention.
It is not an enabling right.

= Patents owned by others may
overlap or encompass your own patent.
-> Seek a licence before commercialising

Patent A:
Electric kettle

Your patent B:
Electric kettle with
ceramic heating
elements

For example:

EPO/OHIM Intellectual Property Teaching Kit — IP Advanced Part | Patents 70



Requirements for a patentable invention

1. Novelty (demostration)

2. Inventive step (subjective)

3. Susceptible of industrial application

4. Sufficient written description (patent document)

Riccardo Pietrabissa © - 71|86 www.iusspavia.it



/Kee ] ti

. . . . no p your invention
When is an invention "new"~ e e P
have filed your

= When it is not part of the state of the art

~

application!
= State of the art = V

everything made available to the public before the date of filing

Patent
application

Date of filing

State of the art

Year

2008 2009 2010 2011 2012 2013

2014
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When is an invention "inventive"?

= When it is not obvious to the person skilled in the art
in view of the state of the art

= The person skilled in the art
— is a skilled practitioner in the relevant technical field %
— has access to the entire state of the art ©
— is aware of general technical knowledge
— is capable of routine work

He knows EVERYTHING,
but has ZERO imagination!

EPO/OHIM Intellectual Property Teaching Kit — IP Advanced Part | Patents 74



Claim: A pouring vessel comprising

Stage 1: Prior art

Assessing novelty

p
(a) a compartment for liquids (1),
(b) a handle (2),
(c) a lid, and
(d) two spouts (5) extending from the compartment (1),
(e) whereby the tops of the two spouts are arranged at the same height.
=
The prior art Document D1: E_@Lﬁ%ﬂ L
search revealed A teapot with =\ FQ |
the followin one spout. o 7
documentS'g P Document D2: AN/ 'ffﬁ?i?)
' \G&iD High efficiency distributor for fertilizer.

Each rod has several nozzles for
spraying liquid.
Document D3:
A filter handle
with two spouts
to be used with
a coffee-maker.

' Document D4:

An oil and vinegar bottle which
reveals a second bottle inside. The
two spouts are cleverly arranged to
ensure the second bottle never
drips while the first one is in use.

SN d

EPO/OHIM Intellectual Property Teaching Kit — IP Advanced Part | Patents 75



Assessing inventive step ()

» Determine the closest prior art and common features:
(a) a compartment for liquids
(b) a handle
(c) alid
(d) one spout

Stage 1

* Differences over D1:
- two spouts instead of one
- particular arrangement of the spouts

» Drawback of prior art:
- time-consuming

» Advantage/effect of the invention:
- the time needed to fill multiple cups is reduced

Stage 2: Problem

» Objective problem to solve:
- how to modify the teapot of D1
to reduce the time needed to fill multiple cups




Assessing inventive step (ll)

Is the claimed solution obvious
in view of the prior art?

(a
9
e
=

@)
(7))
™

o

(@]

©
-
(7))

Objective problem for the skilled
person: How to modify the teapot
of D1 in order to reduce the time
needed to fill multiple cups

E—
— @]
o’

) o

:/v

EPO/OHIM Intellectual Property Teaching Kit — IP Advanced Part | Patents ”
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market trends
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(2967 from 1995 to 2013)
(2052 from 1960 to 2013)

® Joint prosthesis
M Tissue engineering

patent trends

350
300
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patent applicants
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research development application market
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Patent/product: Aortic cannula

General estimate of the market

The world market for aortic cannulae has been estimated on some data
obtained from sector studies:

3000 cardiac surgery centers in 80 countries

1,100,000 heart surgery per year

Average unit cost of a traditional aortic cannula

€ 50 / piece
World global turnover

€ 55,000,000
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Companies on the market

% market % market

company eyropA USA
Group X1 40 33 av 38%
Group X2 22 33

Group X3 10 12

Group X4 3 na

Group X5 7 na

Group X6 5 3

Group X7 na 14

Group X8 5 na
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Potential turnover

In the event of transferring the patent under license to the X1 Group, world leaderiin‘the sector(38%
of the total), the potential turnover of the group relating to the aortic cannula product would be‘equal
to:

€ 20,900,000 (38% di € 55.000.000)

Market penetration hypothesis: this is the weak part of the whole discussion because it is based not
on objective data, but on forecasts conditioned by several factors:

- success of the proof of concept testing of the new product

- interest of the physician to accept the change and the related advantages

- marketing actions

- strategic actions to introduce innovation

- strategic action against potential competitors
By estimating an average penetration rate of 10% for a 5-year contract duration, the company's
potential annual turnover is:

€ 2.090.000 (10% di € 20.900.000)

Calculating a 5% royalty rate for the use of the patent, the potential annual turnover from the licence would be:

€ 104.500 (5% di € 2.090.000)
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Comparison among companies on the market

% market % market
company

EUROPA USA
Group X1 40 33 av 38%
Group X2 22 33 l
Group X3 10 12 €104.500 /y
Group X4 8 na
Group X5 7 na
Group X1 5 8 av 6.5%
Group X7 na 14 1
Group X8 5 na €17.875 Jy

Riccardo Pietrabissa © - 92|86 www.iusspavia.it



BINBd 2I0UadNS BUBYSISAIUN BIONOS

SSNl

2L/ N

www.iusspavia.it

93|86

Riccardo Pietrabissa ©



BINBd 2I0UadNS BUBYSISAIUN BIONOS

SSNl

2L/ N

www.iusspavia.it

94|86

Riccardo Pietrabissa ©



BINBd 2I0UadNS BUBYSISAIUN BIONOS

SSNl

2L/ N

www.iusspavia.it

95|86

Riccardo Pietrabissa ©



FoREWORD BY JOHN SEELY BROWN

HENRY CHESBROUGH

2 4
; ; . 1 Frem: Cheshrough 2005
e

INNOURTION

The New Imperative
fFor Creating and Profiting
from Technology

HARVARD BUSIHESS SCHOOL PRESS
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Closed innovation Open innovation

Not all the smart people work for us
The smart people in our field work for so we must find and tap into the

People ) )
P us knowledge and expertise outside our
company
: . External R&D can create significant
To profit from R&D, we must discover, . . & :
R&D . value; internal R&D is needed to claim
develop and ship it ourselves :
o some portion of the value
% P — If we discover it ourselves, we will get We don't have to originate the
- Y it to market research in order to profit from it
;::: Market If we are the first to commercialize an Building a better business model is
’»*:S‘E“ innovation, we will win better than getting to market first
. . If we create the most and best ideas in If we make the best use of internal
Creativity . I : T
the industry, we will win and external ideas, we will win
We should control our intellectual We should profit from others' IP; we
Patents . : .
property (IP) so that our competitors  should buy other's IP whenever it
don't profit from our ideas advances our own business model
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