
Protection and exploitation of 
research results through 

intellectual property rights: an 
introduction

03/07/2023
Human Technopole

Andrea
Frosini



“Any new idea – a new conceptualization of an existing
problem, a new methodology, or the investigation of a
new area – cannot be fully mastered, developed into the
stage of a tentatively acceptable hypothesis, and possibly
exposed to some empirical tests without a large
expenditure of time, intelligence, and research resources”

George J. Stigler – Nobel Lecture, 1983



Why Intellectual Property? The Value of IP

✓ Is an Essential business asset in the knowledge economy

✓ Producing and sharing technological information, fostering innovation

✓ Increases funding for innovative projects: Without IP many innovative projects would 

not be profitable because anyone who wanted could simply copy the results

✓ Protects small innovative firms

✓ Needed to release IP into the public domain under controlled conditions



A little bit of history…



The first account of a "patent system"

In the ancient Greek city of Sybaris (destroyed in 510 BC),

leaders decreed:

"If a cook invents a delicious new dish, no other cook is to

be permitted to prepare that dish for one year.

During this time, only the inventor shall reap the

commercial profits from his dish. This will motivate others

to work hard and compete in such inventions."

Optional



In the Italian Renaissance we made a bright start…



The Italian 15th century: «la Serenissima»

• Venice, by diminishing the power of the guilds, boasts examples of privileges since the early
15th century, in various fields:
• mining techniques;

• glass technology (Angelo Barovier, c. 1450);

• mills for grinding;

• tools for digging canals or raising water;

• tools for fulling cloth (an example is the privilege granted in 1416 to a certain Franciscus Petri, a
foreigner in Venice).

The privilege often had value at a maximum distance of 10 miles from the city.

• The first literary privilege was granted to Marcantonio Cocci (the Sabellian) in 1486 

for his work rerum venetarum libri: copyright «cum gratia et privilegio» was born

• In 1474, a statute was issued in Venice, regulating the matter

• 'New and suitable' are the characteristics required of the found



…up to Engelbart’s Mouse (1970)



Overview on intellectual property



Legal Right For what? How?

Copyright
Original creations and artistic 

forms

Trademark
Distinctive identification of 

products or services
Use and/or registration

Design Registration

Patent New inventions Filing and exam

It exists automatically

Trade Secret

External appearance

Valuable information unknown 
to the public

Keeping the secret



Intellectual property in a mobile phone

Trademarks :

✓ Made by "Nokia"

✓ Product "N95"

✓ Software "Symbian", "Java"

Patents:

✓ Data processing methods

✓ Semiconductor circuits

✓ Chemical compounds

✓ …

Copyrights:

✓ Software

✓ Manual

✓ Ringtone …

Trade secrets:

???

Designs (some registered):

✓ Phone shape

✓ Key layout

✓ Three-dimensional key shape

✓ …



Trademark

✓ A trademark is a distinctive sign of goods/services: words, designs, figures, sounds
(and their combinations and/or colours)

✓ It is obtained by registration (exception: de facto trademarks, distinctive sign already
in use)

✓ Has unlimited duration, renewable every 10 years (use obligation - lapses after 5
years of non-use)

✓ Has recognisable territorial validity depending on the competent office in the
territory of interest (Italian, European - Community)

✓ It has sectoral limitation: products/services are divided into product classes (Nice
Classification: classes 1 to 34 for products, classes 35 to 45 for services)

✓ Requirements: Novelty, Distinctiveness, Lawfulness



Community (EU) Trade Mark Registration

•Ownership: Any natural person or company may own an EU
trade mark. The data is made public and must be kept up-to-
date so that there can be no doubt as to who is the owner of
the trade mark
•What an EU trade mark can be: the trade mark must be a
clear graphic representation.
•Goods and services: must be defined in such a way that others
in the sector understand which goods and services your
application refers to.



Industrial Design

✓ Has as its object the shape, appearance and/or style of
objects (not functions -> patent)

✓ Is obtained by registration

✓ Has a duration of 25 years (renewable every 5 years)

✓ Has a recognisable territorial validity depending on the
competent office in the territory of interest (Italian,
European, international)

✓ Design requirements: novelty and individuality
(impression it creates compared to other registered

designs)Alessandra Patrono



The utility model (Il modello di utilità)

✓ It represents an invention that is effective, comfortable or
convenient in its application or use, and applies to machines,
instruments, tools in general.

✓ Is protected by registration, without examination

✓ Has a maximum duration of 10 years

✓ Exists only in certain countries (e.g. Italy, Germany)

✓ Utility model requirements follow those of a patent (novelty,
inventive step and industrial applicability), assessed only in
invalidity or infringement proceedings.



Software as copyright

✓ Subject is the software programme (including source codes)

✓ Author is the owner or, in the case of an employee, the employer

✓ The right arises from the moment of creation and does not
require registration

✓Lasts 70 years after the death of the (last) author

✓Requirements: originality

✓Rights are granted to the owner of the software (and in general
of artistic works): possibility of giving third parties the right to:
translation/adaptation/adaptation, reproduction, distribution
(licences)

DECRETO LEGISLATIVO29 dicembre 1992, n. 518 (Attuazione della direttiva 91/250/CEE relativa alla tutela giuridica dei programmi per elaboratore).
Art. 1 - «Sono altresì protetti i programmi per elaboratore come opere letterarie ai sensi della Convenzione di Berna sulla protezione delle opere letterarie ed artistiche…»



Patentable software

✓ Art 45 para. 3 CPI: Software (computer program) is not 
patentable as such (as is).

✓ It becomes patentable if:

- produces a technical effect (e.g. computer control of a machine)

- the patent concerns the 'logical structure' of the software or 
system



The Patent



A patent is a title/document/intangible asset that gives
its owner (proprietor/assignee) the (negative) right to
deny third parties to implement the invention for profit
in the territory in which the patent is granted for a
certain period of time.

The patent is an exception to the right to free
competition in that it represents a contract between
the inventor(s) and the state by virtue of which the
exclusive right to use an invention is granted subject to
its clear and comprehensive description

What is a patent?



Patent as a social contract

Applicants and patent owners are interested in benefiting from their inventions.
Owning a patent gives them the right to prevent others from making, using, offering for sale, selling or
importing a product that infringes the patent, for a limited amount of time and the country for which the
patent has been granted.
The exceptions to this are use of the patent for non-commercial purposes, including private use and academic
research.

Society is interested in:
• Encouraging innovation so that better products can be made and better production methods can be used
for the benefit of all;
• Protecting new and innovative companies so that they can compete with larger established companies, in
order to maintain a competitive economy;
• Finding out the details of new inventions so that other engineers and scientists can further improve them;
• Promoting technology transfer, that is from universities to industry.

In return for this protection, applicants must reveal their inventions to the public, so others can build on
them. This takes the form of publication of the application by the relevant patent office.



Patent system: an incentive for economic growth

✓ Enables patent holders to recoup their development costs

✓ Makes the latest technological knowledge available to the public

✓ Inspires further innovation

✓ Prevents duplication of R&D and expenditure

✓ Provides the legal basis for licensing and R&D co-operation

✓ Attracts venture capital funds and investors



Why patenting an invention?

To ensure exclusive commercial exploitation of 
research results in order to recover the 
investment made for the research and 
development phases

A patent is a resource to be exploited!



Some definitions for navigation

Science (abstract and a-facilitated knowledge), technology (the finalisation of 
scientific knowledge to useful ends and specific objectives), technique (the 
materialisation of science and technology into projects, machines and products) 

Innovation is the implementation of the invention (new idea) in a new product 
or production process and the subsequent commercial exploitation



The result of research can be a discovery or an invention

Discoveries

If there are no foreseeable practical applications of the observed results 
(Basic Research)

Inventions

Whether there are foreseeable practical applications of the results 
obtained (Applied Research)

What are we talking about?



DISCOVERY: the cell receptor through which a substance exerts a certain known effect; or 
the binding site to which a virus binds

INVENTION: the action on that receptor or site to prevent the formation of the complex 
that will cause the effect

DISCOVERY: the three-dimensional structure of an antigenic protein complex above the 
surface of a pathogenic micro-organism (molecular model)

INVENTION: On the basis of the molecular model identify and synthesise three-
dimensional conformational antigenic sites for use as vaccines or diagnostic agents

Examples of discoveries or inventions



What constitutes an invention?

• An invention always has a technical character, resulting from
technical skills, and often from the application of a certain
discovery to the solution of a technical problem.

"technical solution to a technical problem"

• Inventions often result from the application of a given
discovery to the practical solution of a technical problem. In
fact, an invention can be defined as the proposed 'technical
solution to a technical problem'.



Requirements for patentability, 
Procedures thereof





Patents: overview

✓ Patents protect (technical) inventions

✓ Patent: A legal title which grants the holder the exclusive right to prevent others from
making, using or offering for sale, selling or importing a product that infringes his/her
patent without authorisation

✓ Principle of territoriality: Valid in countries for which the patent was granted

✓ Exist for a limited time (up to 20 years)

✓ Exceptions and limitations apply



What can be patented

For an invention to be patentable, it must usually be

✓ new to the world (i.e. not available to the public anywhere in the world) 

✓ inventive (i.e. not an "obvious" solution), and

✓ susceptible of industrial application

Patents protect technical inventions which solve technical problems:

▪ Products, 
devices, systems 

▪ Processes, 
methods, uses

▪ Chemical substances,
pharmaceuticals



When is an invention "new"?

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

• State of the art = everything made available to the public before 
the date of filing

State of the art

Patent 
application

Year

2012 2013 20142011201020092008

Date of filing
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Do’s and don’ts for safeguarding novelty

Don’ts

• Do not publish any articles, press releases, conference presentations/ 
posters/ proceedings, lectures or blog posts, etc. before you file

• Do not sell any products incorporating the invention before you file

Do’s

• Sign a non-disclosure agreement (NDA)

• Seek professional advice at an early stage

• File before anyone else does!



When is an invention "inventive"?

✓At the EPO, inventive step is assessed using the Problem-
solution Approach

✓ 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



When is an invention "inventive"?

In order to assess inventive step in an objective and predictable manner, the so-called "problem-solution 
approach" is applied in three main stages:
(i) determining the "closest prior art",
(ii) establishing the "objective technical problem" to be solved, and
(iii) considering whether or not the claimed invention, starting from the closest prior art and the objective 
technical problem, would have been obvious to the skilled person

Inventive step assessment in the field of biotechnology
In the field of biotechnology, obviousness is considered at hand not only when results are clearly 
predictable, but also when there is a reasonable expectation of success. It is sufficient to establish that the 
skilled person would have followed the teaching of the prior art with a reasonable expectation of success. 
Likewise, a mere "try and see" attitude in light of the closest prior art does not necessarily render the 
solution inventive.
On the other hand, a "reasonable expectation of success" is not to be confused with the "hope to succeed". 
If researchers are aware when embarking on their research that, in order to reach a technical solution, they 
will need not only technical skill but also the ability to make the right non-trivial decisions along the way, this 
cannot be regarded as a "reasonable expectation of success“, experimental results make a difference!



Industrial Application

✓Can it be made or used in any kind of industry, including agriculture?

For a European patent to be granted an invention has to satisfy the requirement of
being "susceptible of industrial application". This requirement is fulfilled if the
invention can be made or used in any kind of industry, including agriculture.
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Exceptions to patentability (I)

Under Art. 52 EPC
The following in particular shall not be regarded as inventions within the meaning of paragraph 1:
(a) discoveries, scientific theories and mathematical methods;
(b) aesthetic creations;
(c) schemes, rules and methods for performing mental acts, playing games or doing business, and 
programs for computers;
(d) presentations of information.
Paragraph 2 shall exclude the patentability of the subject-matter or activities referred to therein only 
to the extent to which a European patent application or European patent relates to such subject-
matter or activities as such.

In most countries, patents are not granted for mere business methods or rules of games, or…

http://www.epo.org/law-practice/legal-texts/html/epc/2016/e/ar52.html
https://www.epo.org/law-practice/legal-texts/html/epc/2016/e/ar52.html
https://www.epo.org/law-practice/legal-texts/html/epc/2016/e/ar52.html


Exceptions to patentability (II)

The human body and its elements
(1) The human body, at the various stages of its formation and development, and the simple discovery of one of its elements,
including the sequence or partial sequence of a gene, cannot constitute patentable inventions.
(2) An element isolated from the human body or otherwise produced by means of a technical process, including the sequence or
partial sequence of a gene, may constitute a patentable invention, even if the structure of that element is identical to that of a
natural element.
(3) The industrial application of a sequence or a partial sequence of a gene must be disclosed in the patent application.

European patents shall not be granted in respect of:
(a) inventions the commercial exploitation of which would be contrary to "ordre public" or morality; such exploitation shall not be
deemed to be so contrary merely because it is prohibited by law or regulation in some or all of the Contracting States;
(b) plant or animal varieties or essentially biological processes for the production of plants or animals; this provision shall not
apply to microbiological processes or the products thereof;
(c) methods for treatment of the human or animal body by surgery or therapy and diagnostic methods practised on the human or
animal body; this provision shall not apply to products, in particular substances or compositions, for use in any of these methods;
hence, patents may be obtained for surgical, therapeutic or diagnostic instruments or apparatuses for use in such methods.

… for methods of treatment, diagnostics and surgery of the human or animal body, or for inventions 
that are contrary to ordre public or morality, or for plant and animal varieties.



Inventions that are…

✓ new to the world (no previous public notice)

✓ inventive (i.e. not an "obvious" solution)

✓ susceptible of industrial application

What can be patented according to EPC - the European
Patent Office?

NOT Patentable:

✓ Mere ideas not reduced to practice

✓ Software as such

(but algorithms that achieve technical results)

✓ Business methods

✓ Medical therapeutic, diagnostic, surgical methods

✓ Plant varieties



Article 76 EPC - Divisional applications
A European divisional application shall be filed directly with the European Patent
Office in accordance with the Implementing Regulations. It may be filed only in
respect of subject-matter which does not extend beyond the content of the earlier
application as filed; in so far as this requirement is complied with, the divisional
application shall be deemed to have been filed on the date of filing of the earlier
application and shall enjoy any right of priority.

Article 82 EPC - Unity of invention
The European patent application shall relate to one invention only or to a group of
inventions so linked as to form a single general inventive concept.

Patent Unity and Divisionals



Art.62 CPI (Diritto morale): l’inventore

• Il diritto di essere riconosciuto autore dell'invenzione può essere 
fatto valere dall'inventore e, dopo la sua morte, dal coniuge, e dai 
discendenti fino al secondo grado 

The right to be credited as the author of the invention may be asserted 
by the inventor and, after his death, by his spouse, and descendants up 
to the second degree

Inventor vs Assignee



Art. 63 CPI (Diritto patrimoniale): il titolare - Assignee

1. I diritti nascenti dalle invenzioni industriali, tranne il diritto di essere riconosciuto autore,
sono alienabili e trasmissibili.

2. Il diritto al brevetto per invenzione industriale spetta all'autore dell'invenzione e ai suoi
aventi causa.

Rights arising from industrial inventions, except the right to be credited as an author, are 
alienable and transferable.

The right to a patent for an industrial invention belongs to the author of the invention and his 
successors in title.

…The Italian Exception



Art. 64 CPI (Invenzioni dei dipendenti) - Employees

1. Quando l'invenzione industriale è fatta nell'esecuzione o nell'adempimento di un
contratto o di un rapporto di lavoro o d'impiego, in cui l'attività inventiva è prevista come
oggetto del contratto o del rapporto e a tale scopo retribuita, i diritti derivanti
dall'invenzione stessa appartengono al datore di lavoro, salvo il diritto spettante
all'inventore di esserne riconosciuto autore.

2. Se non è prevista e stabilita una retribuzione, in compenso dell'attività inventiva e
l'invenzione è fatta nell'esecuzione o nell'adempimento di un contratto o di un rapporto di
lavoro o di impiego, i diritti derivanti dall'invenzione appartengono al datore di lavoro, ma
all'inventore, salvo sempre il diritto di essere riconosciuto autore, spetta, qualora il datore di
lavoro ottenga il brevetto, un equo premio per la determinazione del quale si terrà conto
dell'importanza della protezione conferita all'invenzione dal brevetto, delle mansioni svolte
e della retribuzione percepita dall'inventore, nonché del contributo che questi ha ricevuto
dall'organizzazione del datore di lavoro.

The Italian Exception: professor’s privilege



Art. 65 CPI (Invenzioni dei ricercatori delle università e degli enti 
pubblici di ricerca) – University Employees

In deroga all'articolo 64, quando il rapporto di lavoro intercorre con un'università o con
una pubblica amministrazione avente tra i suoi scopi istituzionali finalità di ricerca, il
ricercatore è titolare esclusivo dei diritti (researchers own the rights) derivanti
dall’invenzione brevettabile di cui è autore.
Obblighi derivanti:

✓ Comunicare il deposito;
✓ Dare una quota dei proventi al proprio ente (30/50%).

Le disposizioni del presente articolo non si applicano nelle ipotesi di ricerche finanziate, in
tutto o in parte, da soggetti privati, ovvero realizzate nell’ambito di specifici progetti di ricerca
finanziati da soggetti pubblici diversi dall’università, ente o amministrazione di appartenenza
del ricercatore.

The Italian Exception: professor’s privilege



Routes to patenting





A patent provides the right to exclude other from making, using, selling, offering 
for sale, or importing the patented invention for 20 years from the filing date.
Moreover for some patent (es. pharmaceutical product) there is supplementary
protection certificate (SPC)

What’s the law effetcs of a patent worldwide? 

Patent filing 
Procedure

Priority application Application extension

National Office



European Patent Convention (EPC) and 
European Patent Office (EPO)





Application
Search 
report

Publication
of application

Publication
of grant

Opposition period
expires

Withdraw?

18 months

Approx. 4-5 years 9 months

Legal effect
(enforceability) 
of the patent

20 yrs
+ SPC (5 yrs)*

* Only for pharmaceutical
patents



The Patent Cooperation Treaty (PCT)
The International Patent System (148 Countries)

To have up to 18 months more than if you had not used the PCT to reflect 
on the desirability of seeking protection in foreign countries



Patent Family

A patent family is a

collection of patent

applications covering the

same or similar technical

content.

The applications in a

family are related to each

other through priority

claims.



European Unitary Patent 'UP’ (since June ‘23)

Transitional period (1 June '23 - 31 May ’30):
- In parallel with traditional EP and national patents
- Possibility of opt-out for EPs;
- Parallel jurisdiction of UPC and national courts on EP not subject
to opt-out;
- Translations of claims into the other 2 EPO languages
- Applicable law for the UP is the law of the participating

Member State in which (a) the applicant had a residence or
principal place of business on the filing date; or (b) the
applicant had a place of business on the filing date

New: After EP Intention to Grant request of UP
Centralized maintenance @EPO (e.g., taxes and registrer)



How a patent is structured





Bibliography

Abstract

Drawings

Description

Claims

A description of the manner and process of making and
using the invention in such full, clear, concise and exact
terms as to enable any person skilled in the art to which
the invention pertains to make and use the same.

brief overview of the invention

title, inventor, owner, filing date etc.

Define the legal 
protection conferred 
by the patent for

Products/Composition

Processes/methods

Uses



Patent Description

The description shall: (a) specify the technical field to which the invention
relates; (b) indicate the background art which, as far as is known to the
applicant, can be regarded as useful to understand the invention, draw up
the European search report and examine the European patent application,
and, preferably, cite the documents reflecting such art; (c) disclose the
invention, as claimed, in such terms that the technical problem, even if not
expressly stated as such, and its solution can be understood, and state any
advantageous effects of the invention with reference to the background art;
(d) describe in detail at least one way of carrying out the invention claimed,
using examples where appropriate and referring to the drawings, if any; (e)
indicate explicitly, when it is not obvious from the description or nature of
the invention, the way in which the invention is industrially applicable.

The applicant must describe their invention in the patent application so
comprehensively and clearly that an expert (e.g. a competitor) could
understand and implement it.



Structure of the description

• Prior art

• Teapot with one spout

• Drawback of prior art

• Time-consuming

• Problem to solve

• Reduce filling time

• Solution

• Provide a second spout

• Advantage of the invention

• The time needed to fill multiple 

cups is reduced



The Claims
Define the scope of the legal 
monopoly that the applicant is 
claiming

Independent claims, which stand on their own. 
Independent claims define the broadest protection and 
are also called main claims

Dependent claims (sub-claims), which depend on one or 
more claims and generally express particular and more 
specific embodiments of the invention 



Claims of pharmaceutical patents

“Product”

Molecule or 
family of molecules (Markush) 

Composition

Process and Procedure

“Activity”
1 st use

2 nd use and new use



Toward a Patent Strategy: a few hints…



Advantages 

• Attracting Investors and Funding

• The opportunity to own a market

• economic return on the 
investment made (es. licensing)

• Promote scientific and 
technological advance

• Patent Applications Are Published 
After 18-Months from filing date

• High costs for maintaining and 
defending patent

• Legal effect only after grant (4-5 
years)

Disvantages

Pros and Cons of the Patent System



Building a Patent Strategy

What ?

When?

Where?

General vs. Specific Claims / Market Product Placement

Soon vs. Late / Publish or perish / Technology Turnover

Cost vs. Market opportunity

Patent



Manidipine is a calcium channel blocker (dihydropyridine
type) that is used clinically as an antihypertensive 

Granted EP Patent that claimed 
the active substance Manidipine Expiry of the Product EP Effective Expiry of

the Product EP

Generic Drug….???

15/04/1983 15/04/2003 15/04/2008

20 yrs

SPC (5 yrs)



Manidipine chlorhydrate formulation

Lactose monohydrate

maize starch

Hydroxypropylcellulose HPC-L

Low-Substituted Hydroxypropyl Cellulose LH-31

magnesium stearate

riboflavin

15/04/1983 27/01/1993

Granted EP Patent that
claimed the active
substance [Markush
Patent]

29/10/1997

26/05/1998

17/05/1999

27/07/1999

16/06/2000

16/06/2002

Patent on product 
formulation

Patent on process 
(manufacturing)

21/09/2001

05/10/2001



Advantages
is not limited in time;
does not imply any registration costs and has an 
immediate effect;
does not imply any disclosure of the invention to the 
public. 

Disadvantages 
others may be able to legally discover the secret and be 
thereafter entitled to use it ;
others may obtain patent protection for legally 
discovered secrets ;
is more difficult to enforce than a patent.

Trade Secret vs Patent: when to prefer secret



How to take advantage of a patent?

✓ Selling a patent

✓ Licensing a patent

✓ Give rise to a joint venture / strategic alliances

✓ Rise funds / investments

✓ IPR asset as company reputation enhancer

Exclusive licence

Non-exclusive licence



Patent information: a valuable source for innovation





Why Searching: aims of Patent Searching

Landscape Search: to support development of business plan and are not intended for an 
opinion on patentability

Patentability or Novelty Search: to decide whether a patent application should be filed and to 
help draft claims that avoid the prior art

Prior Art Search: to draft claims that avoid the prior art and to focus the application on the
novel and non-obvious features of the invention

Freedom to OperateFTO Search: to provide reassurance that you will not infringe the valid IP 
rights of another.

Infringment Search: to determine whether an enforceable patent claims the same subject 
matter as your concept or unpatented invention



Source of Patent Information 
Online (free) databases

Patent databases

Scientific Publications

https://www.ncbi.nlm.nih.gov/pubmed/

https://scholar.google.it/
…

ESPACENET (EPO)
https://worldwide.espacenet.com/

National Offices:
US PTO http://patft.uspto.gov/
JPO https://www.jpo.go.jp/
DE https://www.patentblatt.de.ipaddress.com/
…

LENS https://www.lens.org/lens/

https://www.ncbi.nlm.nih.gov/pubmed/
https://scholar.google.it/
https://www.patentblatt.de.ipaddress.com/






Patent Classification - Categories: classes and groups



Patent Searching: an iterative process

Search

Evaluate

Modify

Iterate

• Keywords or classes

• Build Keyword and Synonym list

• "Concept search"

• Prepare offline (not in Espacenet
document databases)

• Use Boolean Queries

• Use wild cards ( * ? )

• Principle:

− Find most appropriate classifications

− Copy (into advanced search mask)

− Refine search with keywords (do not 
repeat)

− Other search terms

Patent offices publish the applications (with search report) 18 months 
after their earliest filing date.

Publication on scientific database es. Pubmed must be included in prior 
art search



Example: outer membrane vesicles for cancer therapy

Keyword in Title/abstract: outer membrane vesicles cancer 2 results

Keyword in Title/abstract:   Out* membran* vesicl* tum* 7 results

- Out* membran* vesicl* canc*
- membran* vesicl* canc*
- membran* vesicl* neopl*
- membran* vesicl* tumor*
- bact* vesicl* canc*

Identify CPC class:   A61K









European register: a valuable source of useful documents







European Search Report __&__ European Search Opinion



Cited Documents Categories



Exploiting research results



BioNTech AG - Pfizer

BioNTech AG is a fully integrated biotech company which combines 
all building blocks of immunotherapies under one roof. Through its
diversified technology platforms and in-house diagnostics and 
manufacturing units BioNTech is strategically very well positioned
to implement its lab-bench-to-market strategy.

BioNTech is pioneering disruptive technologies ranging from 
individualized mRNA based medicines through innovative Chimeric
Antigen Receptors and T-cell Receptor-based products and novel
antibody checkpoint immunomodulators.

Founded in 2008 as a spin-off of the prestigious Johannes-
Gutenberg University in Mainz, BioNTech has grown rapidly to 400 
employees with the majority of these engaged in the laboratories. 
Our research headquarters are based in Mainz, Germany.

BioNTech is privately held and shareholders include the MIG Fonds
and the Strüngmann Family Office, with the Strüngmann Family 
Office as the majority shareholder.

The 'odd couple a traditional American Big Pharma giant and a new German biotech spin-off company.

The decisive move, apart from the innovative technology to make the vaccine, was to ally the marketing and distribution of billions of doses



Technology readiness levels (TRL) in life sciences technologies

Most technologies developed in public research are at a TRL level of 2-3 !



Technology Transfer Agreements



✓ Confidentiality Agreement (CDA o NDA)

✓ Animal/(biological)- Material Transfer Agreement (ATA/MTA/BMTA)

✓ Collaboration Agreements es. Coresearch, Codevelopment

✓ Sponsored research Agreements (prelation/option/company ownership) 

✓ (Patent) License Agreement (PLA)

✓ Know-how License Agreement (KHLA) 

✓…(Term Sheets)

Technology Transfer agreements



Key points developing an agreement IP-wise
(Disclaim or Define!)

✓Subject of the contract
(Clearly define the technology and the purpose)

✓Background IPR
(brought by the owner, stands on owner)

✓Foreground IPR
(produced during research, reflecting effective inventive contribution)

✓Sideground IPR
(arising during the collaboration, independently of the purpose)

✓Implementations

✓…

✓Money…



✓ Licensing can be modulated based on patent characteristics:
• Field of use

• Territory

• Time

• Exclusivity

✓ Product development pathways
• Milestones (clinical and regulatory)

• Gateways

• Collaboration / Sponsorship

Patent License Agreements (PLA)



Non-Disclosure Agreements (NDA)
Description of the PARTIES

AIM: the Parties have an interest in participating in discussions about…
One Party may disclose Confidential Information to the other Party

All Confidential Information disclosed under this Agreement shall be and remain the property of the 
Disclosing Party 

the Receiving Party shall, since Effective Date and for the indicated period, refrain from disclosing such 
Confidential Information to any contractor or other third party without prior, written approval from the 
disclosing Party and shall protect such Confidential Information from inadvertent disclosure to a third party 
using the same care and diligence that the Receiving Party uses to protect its own proprietary and 
confidential information, 

The Receiving Party shall ENSURE that each of its employees, officers who has access to Confidential 
Information disclosed under this Agreement is informed of its proprietary and confidential nature and is 
required to abide by the terms of this Agreement. 

Authorized Entity Representative signature makes it valid!



(Biological) Material Transfer Agreements (B-MTA)

Description of the PARTIES
AIM: Transfer of Original Material (MODIFICATIONS, PROGENY, or UNMODIFIED DERIVATIVES)

The PROVIDER retains ownership of the MATERIAL and makes no representations and extends no warranties of any 
kind, either expressed or implied.

The MATERIAL:
- is to be used solely for the RESEARCH PROJECT (for NON COMMERCIAL PURPOSE);
- is not to be transferred to anyone (else within the RECIPIENT organization);

The RECIPIENT:
- agrees to maintain in confidence any Confidential Information received from PROVIDER;
- is prohibited from attempting to analyze or determine the structure and/or the sequence of the MATERIAL by any

means, or more generally perform any act of reverse engineering;
- agrees to use the MATERIAL in compliance with all applicable and relevant national and international laws and

assumes all liability for damages which may arise from its use, storage or disposal of the MATERIAL;

The PARTIES agree that all rights, title, and interests in or arising out of the RESEARCH…



Market 
dimensions 

Technology 
potentials

Assessing the Value of a Patent: 
Things to Bear in Mind

Strength of the Patent
Amount of Prior Art

Investments made so 
far



Patent Due Diligence

✓ Patent Analysis (ISR, European Search Report, extension, time span)

✓Maintenance costs

✓NPV – Net Present Value 

✓Market Analysis / Competitor Analysis

✓Strenghts Weaknesses Opportunities Threats (SWOT analysis)

Remuneration Structure 
✓ Upfront or down payment
✓ R&D sponsoring
✓ Milestone payment
✓ Royalties
✓ … !!!

Whole agreement Value

✓ Cost Approach
✓ Market Approach
✓ Income Approach



Type of cost associated with developing the technology? Sum of cost associated with 
developing the technology, e.g. 

– R&D: salaries, materials & equipment 

– IP protection 

– Trials, testing and prototyping 

– Marketing & advertising 

– Cost of capital

Problems: 

– R&D costs are difficult to count (Which costs? Over which period of time? Including 
failures?) 

– How to take into account inflation 

– Cost / potential value

Cost based



Use Market Approach when sufficient transaction 
information can be found for

✓ Similar transactions: IPR type, industry, market size 

✓ Technology: technical features, stage of development 

✓ Specific clauses, financial terms 

✓ Background: economic conditions, position of the parties 

Market Based



✓ What do you prefer revenues, Now or xyz Years? Royalties!
✓ share of real market value

✓ Value associated with RISK (e.g. development failure or 
technology turn-over)

✓ Discounted Cash Flow (DCF) 

✓ Two main principles: Time vs. Risk 

✓ Three key parameters:
✓Amount of the income stream
✓Duration of the income stream
✓Risk sharing (associated with the realization of the income)

Income Based



The Value of Research



Value

Scientific

Legal

Market

✓ Setting the search track

✓ Attention to IP protection

✓ Interdisciplinarity – network

✓ Public-private Partnership

✓ Seek for righteous help!

Ethical



Technology Transfer Office duties

✓ Disclosure evaluation (Theses, publications, papers, presentations and posters)
Novelty and Search Closest Prior Art
Due diligence (Patents and Technologies)
Market scenario analysis

✓ Agreement drafting and negotiating
Non-Disclosure Agreements
MTA
Grant Agreements / Consortium Agreements
Collaborative Research Agreement
License and Sale Agreements



Sponsors Developers

Many projects compete for resources Fewer projects at any given time

Business goals are primary Advancement of science is often a priority

Seek comprehensive data validation Less intense or different structure for data validation

Highly structured research facilities and expertises Less structured research environment

Access to cutting edge technology More limited access to advanced research tools

Project responsibility diffused Project responsibility consolidated among few

Cultural characteristics affecting technology hand-off





a.frosini@toscanalifesciences.org

Thank you!
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MAbCo19 project: specific anti-SARS-CoV-2 antibody

Research

Fondazione TLS

Development

TLS Sviluppo 

Market

TLS Sviluppo

INTERNATIONAL

• Imperial College, London (UK)

• University of Kent (UK)

• University of Georgia (USA), 

• The Scripps Research Institute (CA, USA) 

ITALIA

Univ. e Enti di Ricerca

• Università di Siena

• Università di Torino

Aziende

VisMederi

ITALIA

SSN

• INMI Spallanzani

• AOU Senese

• AOU Pisana

ITALIA

SSN 

• INMI Spallanzani

• CRC Verona

• 14 public clinical sites

ITALIA

Aziende e altro

• Achilles Vaccines

• Menarini Biotech

• IBI Lorenzini

• Diesse Diagnostica

• Fondazione MPS
Scientific International Publications

CELL Press, “Extremely potent human monoclonal antibodies from convalescent COVID-19 patients”  Andreano, Rappuoli et al., February 23, 2021

PNAS, “SARS-CoV-2 escape from a highly neutralizing COVID-19 convalescent plasma” Andreano, Rappuoli et al., September 07, 2021

ITALIA

• Invitalia

• Partners for industrial and commercial 

product development (pharma and 

new focus companies) 

INTERNATIONAL

• EU Malaria Fund

• Excellgene (Switzerland)

Model based on public-private partnerships in 

the research, industrial and clinical 

development and technology transfer to the 

market phase 

June 2020

Patent covers 20 mAbs

INVITALIA

21/02/2020

https://www.cell.com/cell/fulltext/S0092-8674(21)00224-5
https://www.pnas.org/content/118/36/e2103154118


Patentability of Biotechnological
inventions according to EPC

What are Biotechnological inventions?

Biotechnology (biotech) is the use of biological processes, 
organisms or systems to manufacture products intended to 
improve the quality of human life or modernize industry.

Red biotech – healthcare and pharmaceuticals
White biotech – industrial production systems
Green biotech – applications in agriculture



Biotechnological inventions @EPC

• Biotechnological inventions can be defined as those inventions 
related to the industrial use of biologically active material 
derived from living organisms, including the use of the 
organisms themselves.

• Biologically Active Material
• “inanimate material” such as structural proteins, antigens and 

enzymes, “inanimate material” such as DNA, RNA and gene portions
• “animate” matter such as micro-organisms and cell lines and 

“animate” matter such as plants and animals



Rules 23(b)-(e) EPC: biotechnological inventions

• Rule 23(b) defines the term “biotechnological inventions” and its scope.

• Rule 23(c) provides a non-exhaustive list of patentable inventions.

• Rule 23(d) gives non-exhaustive examples for non-patentable inventions.

• Rule 23(e) is specifically addressed to inventions concerning the human 
body and its elements.

The full text of the EU Biotech directive 98/44/EC of July 1998 is explicitly 
mentioned as source for further guidance. There are a few more details to 
be said about Rule 23 (c), (e) and (d). 



Rule 23(c)

• Biological material which is isolated from its natural environment or 
technically produced even if it previously occurred in nature.
• Examples for this are nucleic acid molecules, proteins or cells.  

• Plants or animals if not confined to a particular plant or animal variety.
• Transgenic plants or animals fall under this definition, as long as the invention 

can be put into practice in a grouping of plants or animals that is broader than 
just a particular plant or animal variety. The rationale is that in a variety, the 
plant or animal is characterized by the ensemble of all of its genes. In an 
invention under R23(c), the characterizing feature of whole group of transgenic 
plants or animals is a particular gene.

• Microbiological processes and their products – provided they are not 
essentially biological.
• Fermentation methods and products fulfill this claim. 

non-exhaustive list of patentable inventions



Rule 23(e)

• An element isolated from the human body or 
produced by technical means including the sequence 
or partial sequence of a gene, even if its structure is 
identical to that of a natural element is an in principle 
patentable invention.
• However, the human body, at the various stages of its 

development, and the simple discovery of one of its 
elements are clearly excluded from patentability. Also a 
mere nucleic acid sequence without indication of a 
function is excluded. 

inventions concerning the human body and its elements



All subject-matter relating to human embryonic stem cells
and all further products that are obtainable only by the
destruction of human embryos have to be excluded from
patentability. Non-human embryonic stem cells, foetal stem
cells and adult somatic stem cells are patentable as long as
they fulfill the normal patentability requirements. Examples
for foetal stem cells are haematopoietic stem cells from
umbilical cord blood. Adult somatic stem cells include pluri-
or multipotent stem cells.



A DNA sequence (or part) which is isolated by 
means of a technical process is considered to be a 
chemical product and is as such potentially 
patentable. 

Thus, there is no a priori bar to patentability of genes and proteins. As any
other product, also DNA sequences or partial DNA sequences have to satisfy
the patentability criteria of Novelty, Inventive Step and Industrial Applicability,
they have to be sufficiently disclosed and be claimed in a clear manner. DNA
sequences or chemical products are not patentable, if their use or function is
not defined. In particular, the question of the “function” is normally decided
in the framework of the examination as to the requirement that a claimed
product must be susceptible of industrial applicability.



Microbiological processes and products thereof are 
patentable

• According to Article 53(b) European patents shall not 
be granted in respect of plant or animal varieties or 
essential biological processes for the production of
plants or animals. However, this exception to 
patentability does not apply to microbiological 
processes or the products thereof. 



What is patentable: some examples

✓ Genes and nucleotide acid molecules (e.g. disease related genes for diagnosis, siRNA  for therapy)

✓ Proteins (e.g.  Insulin, erythropoietin for therapy, cellular receptors for drug screening)

▪ Enzymes (e.g. proteases for washing powder, cellulose degrading enzyme for the production of bio-fuels)

▪ Antibodies (e.g. for cancer treatment, pregnancy tests or diagnostics)

✓ Viruses and virus sequences (e.g. hepatitis C virus for blood testing, vaccine or therapy development)

✓ Cells (e.g. haematopoietic steam for the treatment of leukaemia)

✓ Micro-organisms (e.g. bacteria for bioremediation, yeast for food production)

✓ Plants (e.g. herbicide resistant soybean, “golden rice” which accumulates pro-vitamin A)

✓ Animals (e.g. disease models for research such as the genetically modified “oncomouse”, donor animals for xenotransplantations, 

dairy animals which produce medicaments in milk)



What is not patentable: some examples

✓ Sequences without a known function (e.g. Expressed sequence tags, ESTs, from automated sequencing)

✓ Genetically modified animals not associated with substantial medical benefit. (e.g. cosmetics)

✓ Plant varieties (protected under the Convention of  the International Union for the Protection of New Varieties of 

Plants, UPOV) (e.g. Golden Delicious apples)

✓ Animal varieties (e.g Holstein cattle) 

✓ Human embryos and processes involving their use and destruction

✓ Human germ cells (sperm, oocytes)

✓ Human-animal chimera



Biotechnological inventions @CPI - Italy

Art. 170-bis

Adempimenti in materia di invenzioni biotecnologiche

1. L'Ufficio italiano brevetti e marchi, in sede di valutazione della brevettabilità di invenzioni biotecnologiche, al fine 
di garantire quanto previsto dall'articolo 81-quinquies, comma 1, lettera b), può richiedere il parere del Comitato 
nazionale per la biosicurezza e le biotecnologie.

2. La provenienza del materiale biologico di origine animale o vegetale, che sta alla base dell'invenzione, è dichiarata 
all'atto della richiesta di brevetto sia in riferimento al Paese di origine, consentendo di accertare il rispetto della 
legislazione in materia di importazione e di esportazione, sia in relazione all'organismo biologico dal quale è stato 
isolato.

3. La domanda di brevetto relativa ad una invenzione che ha per oggetto o utilizza materiale biologico di origine 
umana deve essere corredata dell'espresso consenso, libero e informato, a tale prelievo e utilizzazione, della 
persona da cui è stato prelevato tale materiale, in base alla normativa vigente.

4. La domanda di brevetto relativa ad una invenzione, che ha per oggetto o utilizza materiale biologico contenente 
microrganismi o organismi geneticamente modificati, deve essere corredata da una dichiarazione che garantisca 
l'avvenuto rispetto degli obblighi riguardanti tali modificazioni, derivanti dalle normative nazionali o comunitarie, ed 
in particolare dalle disposizioni di cui al comma 6 e di cui ai decreti legislativi 12 aprile 2001, n. 206, e 8 luglio 2003, 
n. 224.

…

express consent, free and informed, to collection and use!



In order to recover at least the years used to obtain the MA (Marketing Authorisation), if not all those
necessary for the development of the drug, SPCs (Supplementary Protection Certificates) were established,
which extend, according to EU Regulation 1768/92 in force since 1/1/93, the duration of the patent
monopoly up to a maximum of 5 years.
An SPC can be granted either on a patent corresponding to a product, a process or a therapeutic indication
(or use), but only with respect to the active ingredient that is the subject of the MA.

Supplementary protection Certificate (SPC)



Patenting monoclonal Antibodies



Germinario et al.,  Nature Biotechnology, May 2018

The protection by patent of an antibody, especially of a
mAb designed for therapeutic use, involves four general
patent aspects:

(i) the patentability of proteins,
(ii) the structural or functional characterization of the

object to be patented,
(iii) selection inventions
(iv) inventions of therapeutic applications.

Patentability of therapeutic antibodies in Europe



(i). An antibody is a protein complex and, like any other protein, falls within the definition of patentable biotechnological
inventions as set forth in the articles of the European Patent Convention (EPC), along with the provisions of EPC Rules
26–30, which establish patentability rules and limits in the field of biotechnology. An antibody may be identified as such
by means of its structural or functional characterization.

(ii). As with all proteins, the structural characterization of an antibody is ascertained on the basis of its particular amino acid
sequence (or partial sequence) through, for example, identification of the amino acid sequence of the variable region or,
even better, the oligopeptide sequence of the complementarity-determining regions (CDRs) that enable the antibody to
recognize an antigen.
Functional characterization of an antibody is the most common approach and entails a demonstration of the antibody’s
ability (function) to recognize and bind selectively to a specific antigen or, in the case of mAbs, to a specific antigenic site of
a protein.

(iii). Very often, a patent application is filed for a specific antibody that has been selected from a larger family of known
antibodies. In this case, the protection sought from a patent will be for a ‘selection invention’. This selection of a subgroup of
elements or a specific element from a larger known group of material may be subject to patent protection if the subgroup or
selected element in question causes a technical effect that had not been previously recognized and described. In the case of
antibodies, this would be when the selected antibodies are found to possess a new characteristic, such as the capacity to
induce apoptosis or depress the body’s immune response, or simply a highly selective specificity.

(iv). Finally, the distinguishing feature of an antibody is its capacity to bind to an antigen, with the resultant bond possibly giving
rise to a pharmacological action that may be of therapeutic utility. For example, antibodies specific for cancer antigens may have a
cytotoxic effect (ADCC) on tumor cells or may interfere with the body’s immune-response mechanisms via either up- or
downregulation.

Patentability of therapeutic antibodies in Europe



# Antigen Antibody Invention
Is a second antibody patentable if it is…

1 Not known Not known (Newly discovered antigen) 
Novel: yes, even in the generic form 
An inventive step: yes (usually) 

2 Known Not known Novel: yes 
An inventive step: yes, if it has particular features (binding 
specificity, non-obvious function, etc.)

3 Known Known in the generic form Novel: yes, if selected by functional or structural characterization 
An inventive step: yes, if it exhibits a new, non-obvious function

4 Known Known for use in technical 
analyses 

Novel: yes, if for a first (or subsequent) therapeutic application 
An inventive step: yes, if the therapeutic application is non-obvious 

5 Known Known in the generic or 
polyclonal form 

Novel: yes, if in the monoclonal form 
An inventive step: no if it just has the properties of all monoclonal 
antibodies; yes if it has a novel and non-obvious function (e.g., 
cytotoxicity, apoptosis) 

6 Known Known in the monoclonal form Novel: yes, if it is a monoclonal antibody with different specificity 
An inventive step: depends on functionality 

7 Known Known in the generic 
monoclonal form 

Novel: yes, if characterized very precisely (e.g., giving the CDR 
sequences) 
An inventive step: depends on functionality 

8 Known Known Novel: yes, if an antibody fragment 
An inventive step: depends on functionality

Patentability of therapeutic antibodies in Europe
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Inventive step of antibodies: case law

The subject-matter of a claim defining a novel, further antibody binding to a known antigen does not involve an
inventive step unless a surprising technical effect is shown by the application or unless there was no reasonable
expectation of success of obtaining antibodies having the required properties (see also G-VII, 13). Examples of
surprising technical effects when compared to known and enabled antibodies are, for example, an improved affinity,
an improved therapeutic activity, a reduced toxicity or immunogenicity, an unexpected species cross-reactivity or a
new type of antibody format with proven binding activity.
If inventive step of a functionally defined antibody relies on an improved property versus the enabled antibodies of
the prior art, the main characteristics of the method for determining the property must also be indicated in the claim
or indicated by reference to the description (F-IV, 4.11.1).
If the surprising technical effect involves the binding affinity, the structural requirements for conventional antibodies
inherently reflecting this affinity must comprise the required CDRs and the framework regions because the
framework regions also can influence the affinity (T 1628/16).
If a novel antibody binds to the same antigen as known antibodies, inventive step is not acknowledged solely on the
basis that the novel antibody is structurally different from the known antibodies. Arriving at alternative
antibodies exclusively by applying techniques known in the art is considered to be obvious to the skilled person. The
fact that the structure of the thus obtained alternative antibodies, i.e. their amino acid sequences, is not predictable
is not a reason for considering these antibodies as non-obvious (see T 605/14, section 24; T 187/04, section 11).
Nevertheless, antibodies can be inventive if the application overcomes technical difficulties in generating or
manufacturing the claimed antibodies.

http://www.epo.org/law-practice/case-law-appeals/

https://www.epo.org/law-practice/legal-texts/html/guidelines/e/g_vii_13.htm
https://www.epo.org/law-practice/legal-texts/html/guidelines/e/f_iv_4_11_1.htm
http://www.epo.org/law-practice/case-law-appeals/recent/t161628eu1.html
http://www.epo.org/law-practice/case-law-appeals/recent/t140605eu1.html
http://www.epo.org/law-practice/case-law-appeals/recent/t040187du1.html


• 1. A human monoclonal antibody or antigen-binding portion thereof that specifically binds to a region of human severe acute respiratory syndrome 
(SARS) Corona Virus 2 (SARSCoV-2) Spike (S) protein.

• 2. The human monoclonal antibody or antigen-binding portion thereof according to claim 1, wherein said region is i) in the S1 domain of SARS-CoV-2 S-
protein; or (ii) in the S2 domain of SARS-CoV-2 S-protein; or (iii) in the SARS-CoV-2 S-protein trimer in its pre-fusion conformation; or (iv) in the SARS-CoV-
2 S-protein trimer in its post-fusion conformation or in a combination thereof.

• 3. The human monoclonal antibody or antigen-binding portion thereof according to claim 1 or 2, wherein said antibody or antigen-binding portion 
thereof providing equal or more than 25% inhibition of the binding between the human ACE2 receptor and the viral Spike (S) protein as measured by the 
NOB assay.

• 4. The human monoclonal antibody or an antigen-binding portion thereof according to any one of the claims from 1 to 3, wherein said antibody or 
antigen-binding portion thereof showing 100% inhibitory concentration (IC100) of less than 100 ng/ml when tested in an in vitro neutralization assay 
against the SARS-CoV-2 virus.

• 5. The human monoclonal antibody or antigen-binding portion thereof according to any one of the claims from 1 to 4, comprising a heavy chain variable 
domain (VH) and a light chain variable domain (VL), wherein said VH and VL comprise the following complementarity-determining regions (CDRs):

• CDR1 of VH having SED ID NO:1,

• CDR2 of VH having SED ID NO:2,

• CDR3 of VH having SED ID NO:3,

• CDR1 of VL having SED ID NO:4,

• CDR2 of VL having the sequence DAS (Asp-Ala-Ser) and

• CDR3 of VL having SED ID NO:6;

• …

• 8. A human monoclonal antibody or an antigen-binding portion thereof that compete for the binding to Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) Spike (S) protein with any one of the antibody or antigen-binding portion according to any one of the claims 1 to 7.

Patent claims



Introduction to clinical innovation



Unmet medical need

• The starting point of any innovation in the medical field is an important Unmet Medical Need, to be 
answered with an innovative technology. 

• A well-characterised Medical Need is the DNA of a good invention.

• Needs
finding

• Needs
screening

Identify

• Concept
generation

• Concept
screning

Invent

• Strategy
development

• Business 
planning

Implement

Source: Stanford Biodesign®



Clinical Innovation

✓IPR - Patents – specific rights (es. ODD)

✓ Regulatory (FDA, EMA, AIFA)

✓Clinical Trials (etica, attrition rate, costi, tempi)

✓Stakeholder analysis
✓Reimbursement (HTA, DRG - procurement)

✓Financing

✓ Technical feasibility

✓ Team Dynamics

✓ Business model

✓ Competition

✓ Market Dynamics

✓ …

✓ …



Stakeholders

Unmet Medical Need Stakeholders

✓ Patients

✓ Families

✓ Patient associations

✓ Doctors

✓ Professional societies

✓ Nurses

✓ Facilities (hospitals, pharmacies, laboratories)

✓ Hospital administrators

✓ Public payers (governments)



Stakeholders’ analysis

• Payers (decision makers): clinical outcome 
(associated with GCP processes in randomised, 
peer-reviewed clinical trials - HTA)

• Doctors (influencer, Key Opinion Leaders): 
clinical outcome, safety, economic impact, 
convenience, ease of use, reputation

• Facilities (influencer): economic impact, risk, 
spending opportunity, reputation

• Patients (influencer): clinical outcome, safety, 
economic impact, perceived risk

Funders (Taxes, 
individuals)

Payers (SSN, SSR, 
insurances)

Providers (hospitals, 
pharmacies, doctors)

Patients



The cycle of healthcare

Once an 'unmet medical need' has been defined, a stakeholder analysis must be 
conducted in the care cycle: an assessment of how the patient moves through the 
clinical pathway for certain diseases or treatments, with a focus on money flows 
(reimbursement mechanisms), in order to understand:

✓ Who diagnoses a certain condition

✓ Who provides assistance in the first instance

✓ Who takes over

✓ Which medical specialities are involved

✓ Which parties are involved in disease management

✓ The role played by patients up to follow-up



Clinical Trials



Clinical Trials
• The profile of a clinical innovation must be supported by a clinical 

investigation (clinical trials) to determine it:

✓ Safety

✓ Mechanism of action

✓ Endpoints Indications

✓ Efficacy

✓ ... and Ethics! - Ethics Committees

Limiting and specific step impacting on TT models!



Clinical Trials

• Providing clinical evidence for your product through clinical trials

• Clinical trials are the most complex, time-consuming and
expensive development step for medical technologies

• There are clear and well regulated ethical implications, which are
scrutinised by Ethics Committees

• The most appropriate experimental and statistical schemes to
provide the expected outcomes (primary and secondary) are
evaluated



Quality of the data and organization in Clinical Trials

• Given the complexity of the data that can potentially be aggregated,
in order to develop individualized research there is a need for the
creation of a precision research ecosystem that binds clinicians,
researchers, companies and the systems charged with the
aggregation of clinical information.

• Standardizing the way in which the enormous amounts of personal
data of patients is evaluated in diagnostic and prognostic terms is
fundamental.

• The robustness of clinical and research databases is a key point to
guarantee the efficacy and quality of the interpretation of the data.

• For this reason the organization of the information within dedicated
databases is the resolving step for the foundation of an
individualized research.



Clinical Innovation: Final remarks

1. High time-to-market, attrition rate, investments

2. Ad hoc regulations and procedures for health sector

3. Strong R&D regulation - compliance AIFA, EMA, FDA, ... (certification, GxP, SOP, accredited 
testing...)

4. Indispensable research ethics component

5. Care/research dyad

6. Relationship with doctors and clinicians: entry point the key opinion leader

7. Experimentation framework profit - non-profit (public non-profit by definition...)

8. Developer coincides with public procurer (PCP - PPI would partially resolve): potential conflicts 
of interest



a.frosini@toscanalifesciences.org

Thank you!
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