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ȰAny new ideaɀa new conceptualizationof an existing
problem, a new methodology, or the investigation of a
new areaɀcannot be fully mastered, developedinto the
stageof a tentatively acceptablehypothesis, and possibly
exposed to some empirical tests without a large
expenditureof time, intelligence, andresearchresourcesȱ

George J. StiglerɀNobel Lecture, 1983



Why Intellectual Property? The Value of IP

VIs anEssential business asset in the knowledge economy

VProducing and sharing technological information, fostering innovation

VIncreases funding for innovative projects: Without IP many innovative projects would 

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

VProtects small innovative firms

VNeeded to release IP into the public domain under controlled conditions



A little ōƛǘ ƻŦ ƘƛǎǘƻǊȅΧ



The first account of a "patent system"

In the ancientGreekcity of Sybaris(destroyedin 510 BC),

leadersdecreed:

"If a cookinventsa deliciousnew dish,no other cookis to

bepermitted to preparethat dishfor oneyear.

During this time, only the inventor shall reap the

commercialprofits from his dish. Thiswill motivate others

to work hardandcompetein suchinventions."

Optional



In the Italian Renaissance we made a brightǎǘŀǊǘΧ



The Italian 15th century: «la Serenissima»

ÅVenice,by diminishingthe power of the guilds,boastsexamplesof privilegessincethe early
15th century,in variousfields:
Åminingtechniques;

Åglasstechnology(AngeloBarovier, c. 1450);

Åmills for grinding;

Åtools for diggingcanalsor raisingwater;

Åtools for fulling cloth (an exampleis the privilegegranted in 1416 to a certain FranciscusPetri, a
foreignerin Venice).

Theprivilegeoften hadvalueat a maximumdistanceof 10milesfrom the city.

ÅThe first literary privilegewasgrantedto Marcantonio Cocci (the Sabellian) in 1486 

for hiswork rerum venetarumlibri: copyright «cumgratiaet privilegio» wasborn

ÅIn 1474, a statute was issued in Venice, regulating the matter

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



ΧǳǇ ǘƻ 9ƴƎŜƭōŀǊǘΩǎMouse (1970)



Overviewon 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 Filingand exam

It existsautomatically

Trade Secret

Externalappearance

Valuable information unknown 
to the public

Keeping the secret



Intellectual property in a mobile phone

Trademarks :

V Made by "Nokia"

V Product "N95"

V Software "Symbian", "Java"

Patents:

V Data processing methods

V Semiconductor circuits

V Chemical compounds

V Χ

Copyrights:

V Software

V Manual

V RingtoneΧ

Trade secrets:

???

Designs (some registered):

V Phone shape

V Key layout

V Three-dimensional key shape

V Χ



Trademark

VA trademarkis a distinctive signof goods/services: words, designs,figures,sounds
(andtheir combinationsand/or colours)

V It is obtainedby registration (exception: de facto trademarks,distinctivesignalready
in use)

VHasunlimited duration, renewableevery 10 years(use obligation - lapsesafter 5
yearsof non-use)

VHas recognisableterritorial validity depending on the competent office in the
territory of interest (Italian,European- Community)

V It has sectoral limitation: products/servicesare divided into product classes(Nice
Classification: classes1 to 34 for products,classes35 to 45 for services)

VRequirements: Novelty,Distinctiveness,Lawfulness



Community (EU) Trade Mark Registration

ÅOwnership: Any natural personor companymay own an EU
trade mark. Thedata is made public and must be kept up-to-
date so that there canbe no doubt as to who is the owner of
the trademark
ÅWhat an EU trade mark can be: the trade mark must be a
cleargraphicrepresentation.
ÅGoodsandservices: mustbe definedin sucha waythat others
in the sector understand which goods and services your
applicationrefersto.



Industrial Design

VHasasits object the shape, appearanceand/or style of
objects(not functions->patent)

V Isobtainedby registration

VHasa durationof 25 years(renewableevery5 years)

VHasa recognisableterritorial validity dependingon the
competent office in the territory of interest (Italian,
European,international)

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

designs)AlessandraPatrono



The utility model (Il modello di utilità)

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

V Isprotectedby registration, without examination

VHasa maximumdurationof 10 years

VExistsonly in certaincountries(e.g. Italy,Germany)

VUtility model requirements follow those of a patent (novelty,
inventive step and industrial applicability), assessedonly in
invalidityor infringementproceedings.



Software ascopyright

VSubjectis the software programme(includingsourcecodes)

VAuthor is the owneror, in the caseof anemployee,the employer

VThe right arises from the moment of creation and does not
requireregistration

VLasts70yearsafter the deathof the (last)author

VRequirements: originality

VRightsare grantedto the owner of the software (and in general
of artistic works): possibilityof giving third parties the right to:
translation/adaptation/adaptation, reproduction, distribution
(licences)

DECRETOLEGISLATIVO29dicembre1992, n. 518(Attuazionedelladirettiva91/250/CEErelativaallatutela giuridicadeiprogrammiper elaboratore).
Art. 1 - «Sonoaltresìprotetti i programmiper elaboratorecomeopereletterarieai sensidellaConvenzionedi BernasullaprotezionedelleopereletterarieedartisticheΧ»



Patentablesoftware

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

VIt becomespatentableif:

- 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 isa title/document/intangible assetthat gives
its owner (proprietor/assignee) the (negative) right to
denythird partiesto implementthe inventionfor profit
in the territory in which the patent is granted for a
certainperiod of time.

The patent is an exception to the right to free
competition in that it representsa contract between
the inventor(s) and the state by virtue of which the
exclusiveright to usean invention is grantedsubjectto
its clearandcomprehensivedescription

What is a patent?



Patent as a social contract

Applicantsandpatent ownersare interestedin benefitingfrom their inventions.
Owning a patent gives them the right to prevent others from making,using, offering for sale, selling or
importing a product that infringesthe patent, for a limited amount of time and the country for which the
patent hasbeengranted.
Theexceptionsto this areuseof the patent for non-commercialpurposes,includingprivateuseandacademic
research.

Societyis interestedin:
ωEncouraginginnovationso that better productscanbe madeand better production methodscanbe used
for the benefit of all;
ωProtectingnew and innovativecompaniesso that they cancompetewith largerestablishedcompanies,in
order to maintaina competitiveeconomy;
ωFindingout the detailsof new inventionssothat other engineersandscientistscanfurther improvethem;
ωPromotingtechnologytransfer,that is from universitiesto industry.

In return for this protection, applicantsmust reveal their inventions to the public, so others can build on
them. Thistakesthe form of publicationof the applicationby the relevantpatent office.



Patentsystem: an incentive for economic growth

V Enables patent holders to recoup their development costs

V Makes the latest technological knowledge available to the public

V Inspiresfurther innovation

V Prevents duplication of R&D and expenditure

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

V Attracts venture capital funds and investors



Why patentingan 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 finalisationof 
scientific knowledge to useful ends and specific objectives), technique(the 
materialisationof 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 ofthe molecular model identify and synthesisethree-
dimensional conformational antigenic sites for use as vaccines or diagnostic agents

Examples of discoveries or inventions



What constitutes an invention?

ÅAn invention alwayshasa technicalcharacter,resultingfrom
technical skills, and often from the application of a certain
discoveryto the solutionof a technicalproblem.

"technicalsolution to a technicalproblem"

ÅInventions often result from the application of a given
discoveryto the practicalsolution of a technicalproblem. In
fact, an invention can be defined as the proposed'technical
solutionto a technicalproblem'.



Requirementsfor patentability, 
Proceduresthereof





Patents: overview

VPatentsprotect (technical)inventions

VPatent: A legaltitle which grantsthe holder the exclusiveright to preventothers from
making,usingor offering for sale,sellingor importing a product that infringeshis/her
patent without authorisation

VPrincipleof territoriality: Validin countriesfor whichthe patent wasgranted

VExistfor a limited time (up to 20years)

VExceptionsandlimitationsapply



What can be patented

For an invention to be patentable, it must usually be

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

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

V susceptible of industrial application

Patents protect technical inventions which solve technical problems:

ÁProducts, 
devices, systems 

ÁProcesses, 
methods, uses

ÁChemical substances,
pharmaceuticals



When is an invention "new"?

ÅWhen it is not part of the state of the art

ÅState 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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5ƻΩǎŀƴŘ ŘƻƴΩǘǎ ŦƻǊ ǎŀŦŜƎǳŀǊŘƛƴƎ ƴƻǾŜƭǘȅ

5ƻƴΩǘǎ

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

ÅDo not sell any products incorporating the invention before you file

5ƻΩǎ

ÅSign anon-disclosure agreement (NDA)

ÅSeek professional advice at an early stage

ÅFile before anyone else does!



When is an invention "inventive"?

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

VWhen it is not obvious to the personskilled in the art
in view of the state of the art

VThe person skilled in the art 
Åis a skilled practitioner in the relevant technical field
Åhas access to the entire state of the art
Åis aware of general technical knowledge
Åis 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 appliedin three main stages:
(i) determining the "closest prior art",
(ii) establishing the "objective technical problem" to be solved, and
(iii) considering whether or notthe 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 ofthe 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 
Ŏŀƴƴƻǘ ōŜ ǊŜƎŀǊŘŜŘ ŀǎ ŀ ϦǊŜŀǎƻƴŀōƭŜ ŜȄǇŜŎǘŀǘƛƻƴ ƻŦ ǎǳŎŎŜǎǎάΣ experimental results make a difference!



Industrial Application

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

Fora Europeanpatent to be grantedan inventionhasto satisfythe requirementof
being "susceptibleof industrial application". This requirement is fulfilled if the
inventioncanbe madeor usedin anykindof industry,includingagriculture.
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Exceptions to patentability (I)

UnderArt. 52 EPC
The following in particular shallnot be regarded as inventions within the meaning ofparagraph1:
(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.
Paragraph2 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 ōǳǎƛƴŜǎǎ ƳŜǘƘƻŘǎ ƻǊ ǊǳƭŜǎ ƻŦ ƎŀƳŜǎΣ ƻǊΧ

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)

Thehumanbodyandits elements
(1) The human body, at the variousstagesof its formation and development,and the simple discoveryof one of its elements,
includingthe sequenceor partial sequenceof a gene,cannotconstitutepatentableinventions.
(2) An element isolated from the humanbody or otherwise producedby meansof a technicalprocess, includingthe sequenceor
partial sequenceof a gene,may constitute a patentableinvention, even if the structure of that element is identical to that of a
naturalelement.
(3) Theindustrialapplicationof a sequenceor a partial sequenceof a genemustbedisclosedin the patent application.

Europeanpatentsshallnot be grantedin respectof:
(a) inventionsthe commercialexploitationof whichwould be contrary to "ordre public" or morality; suchexploitationshallnot be
deemedto besocontrarymerelybecauseit isprohibitedby law or regulationin someor all of the ContractingStates;
(b) plant or animal varieties or essentiallybiological processesfor the production of plants or animals; this provisionshall not
applyto microbiologicalprocessesor the productsthereof;
(c)methodsfor treatment of the humanor animalbodyby surgeryor therapy and diagnosticmethodspractisedon the humanor
animal body; this provisionshallnot applyto products,in particularsubstancesor compositions,for usein anyof thesemethods;
hence,patentsmaybe obtainedfor surgical,therapeuticor diagnosticinstrumentsor apparatusesfor usein suchmethods.

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



Inventionsthat areΧ

Vnew to the world (no previouspublic notice)

Vinventive (i.e. not an "obvious" solution)

Vsusceptibleof industrial application

What can be patented accordingto EPC - the European
PatentOffice?

NOT Patentable:

V Mere ideasnot reducedto practice

V Software assuch

(but algorithmsthat achievetechnical results)

V Business methods

V Medicaltherapeutic, diagnostic, surgicalmethods

V Plant varieties



Article 76 EPC - Divisional applications
A Europeandivisionalapplicationshall be filed directly with the EuropeanPatent
Office in accordancewith the ImplementingRegulations. It may be filed only in
respectof subject-matter which doesnot extendbeyondthe content of the earlier
applicationas filed; in so far as this requirement is compliedwith, the divisional
applicationshallbe deemedto havebeen filed on the date of filing of the earlier
applicationandshallenjoyanyright of priority.

Article 82EPC- Unity of invention
TheEuropeanpatent applicationshallrelate to one inventiononly or to a groupof
inventionssolinkedasto form a singlegeneralinventiveconcept.

PatentUnity and Divisionals



Art.62 CPI ό5ƛǊƛǘǘƻ ƳƻǊŀƭŜύΥ ƭΩƛƴǾŜƴǘƻǊŜ

Å 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 nascentidalle invenzioniindustriali, tranne il diritto di esserericonosciutoautore,
sonoalienabilie trasmissibili.

2. Il diritto al brevetto per invenzioneindustrialespetta all'autore dell'invenzionee ai suoi
aventicausa.

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.

Χ¢ƘŜ Italian Exception



Art. 64 CPI (Invenzioni dei dipendenti) - Employees

1. Quando l'invenzione industriale è fatta nell'esecuzioneo nell'adempimento di un
contratto o di un rapporto di lavoro o d'impiego,in cui l'attività inventivaè previstacome
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'inventoredi essernericonosciutoautore.

2. Se non è prevista e stabilita una retribuzione, in compensodell'attività inventiva e
l'invenzioneè fatta nell'esecuzioneo nell'adempimentodi un contratto o di un rapporto di
lavoro o di impiego,i diritti derivanti dall'invenzioneappartengonoal datore di lavoro,ma
all'inventore,salvosempreil diritto di esserericonosciutoautore,spetta,qualorail datoredi
lavoro ottenga il brevetto, un equo premio per la determinazionedel quale si terrà conto
dell'importanzadella protezioneconferitaall'invenzionedal brevetto, delle mansionisvolte
e della retribuzionepercepitadall'inventore,nonchédel contributo che questi ha ricevuto
dall'organizzazionedel datoredi lavoro.

¢ƘŜ Lǘŀƭƛŀƴ 9ȄŎŜǇǘƛƻƴΥ ǇǊƻŦŜǎǎƻǊΩǎ ǇǊƛǾƛƭŜƎŜ



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

In derogaall'articolo64, quandoil rapportodi lavorointercorreconun'universitào con
una pubblicaamministrazioneavente tra i suoi scopi istituzionali finalità di ricerca,il
ricercatore è titolare esclusivo dei diritti (researchersown the rights) derivanti
dallΩinvenzionebrevettabiledi cuiè autore.
Obblighiderivanti:
V Comunicareil deposito;
V Dareunaquotadei provential proprio ente (30/50%).

Le disposizionidel presentearticolo non si applicano nelle ipotesi di ricerche finanziate, in
tutto o in parte,da soggettiprivati, ovverorealizzatenellΩambito di specificiprogetti di ricerca
finanziati da soggettipubblici diversi dallΩuniversità, ente o amministrazionedi appartenenza
del ricercatore.

The Italian Exception: professorΩs privilege



Routesto 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.
Moreoverfor some patent (es. pharmaceutical product) there is supplementary
protectioncertificate (SPC)

²ƘŀǘΩǎthe law effetcsof a patent worldwide? 

Patent filing 
Procedure

Priorityapplication Applicationextension

National Office



EuropeanPatentConvention (EPC) and 
EuropeanPatentOffice (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)*

* Onlyfor pharmaceutical
patents



The PatentCooperationTreaty(PCT)
The International PatentSystem(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



PatentFamily

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.



EuropeanUnitary Patentϥ¦tΩ όsinceWǳƴŜ Ψноύ

Transitionalperiod(1 June'23 - 31MayΩ30):
- In parallelwith traditional EPandnationalpatents
- Possibilityof opt-out for EPs;
- Paralleljurisdictionof UPCand nationalcourtson EPnot subject
to opt-out;
- Translationsof claimsinto the other 2 EPOlanguages
- Applicable law for the UP is the law of the participating

Member State in which (a) the applicant had a residenceor
principal place of businesson the filing date; or (b) the
applicanthada placeof businesson the filing date

New: After EP Intention to Grantrequestof UP
Centralizedmaintenance@EPO (e.g., taxes and registrer)



How a patent is structured





Bibliography

Abstract

Drawings

Description

Claims

A description of the manner and processof making and
using the invention in such full, clear, conciseand exact
terms as to enable any personskilled in the art to which
the inventionpertainsto makeandusethe 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

Thedescriptionshall: (a) specifythe technicalfield to which the invention
relates; (b) indicate the backgroundart which, as far as is known to the
applicant,canbe regardedasuseful to understandthe invention, draw up
the Europeansearchreport and examinethe Europeanpatent application,
and, preferably, cite the documents reflecting such art; (c) disclosethe
invention,asclaimed,in suchterms that the technicalproblem,evenif not
expresslystated assuch,and its solution canbe understood,and state any
advantageouseffectsof the inventionwith referenceto the backgroundart;
(d) describein detail at leastonewayof carryingout the inventionclaimed,
usingexampleswhere appropriateand referring to the drawings, if any; (e)
indicateexplicitly,when it is not obviousfrom the descriptionor nature of
the invention,the wayin whichthe inventionis industriallyapplicable.

The applicant must describetheir invention in the patent application so
comprehensivelyand clearly that an expert (e.g. a competitor) could
understandandimplementit.



Structure of the description

ÅPrior art

ÅTeapot with one spout

ÅDrawback of prior art

ÅTime-consuming

ÅProblem to solve

ÅReduce filling time

ÅSolution

ÅProvide a second spout

ÅAdvantage of the invention

ÅThe 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 



Claimsof pharmaceuticalpatents

άProductέ

Moleculeor 
family of molecules(Markush) 

Composition

Processand Procedure

άActivityέ
1 st use

2nd useand newuse



Towarda PatentStrategy: a few hintsΧ



Advantages 

ÅAttracting Investors and Funding

ÅThe opportunity to own a market

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

ÅPromote scientific and 
technological advance

ÅPatent Applications Are Published 
After 18-Months from filing date

ÅHigh costs for maintaining and 
defending patent

ÅLegal effect only after grant (4-5 
years)

Disvantages

Prosand Cons of the PatentSystem



Building a PatentStrategy

What ?

When?

Where?

General vs. SpecificClaims/ Market Product Placement

Soonvs. Late / Publishor perish/ Technology Turnover

Costvs. 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 Expiryof the ProductEP EffectiveExpiryof

the ProductEP

GenericDrugΧ.???

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

20 yrs

SPC (5 yrs)



Manidipine chlorhydrateformulation

Lactosemonohydrate

maizestarch

HydroxypropylcelluloseHPC-L

Low-SubstitutedHydroxypropylCellulose LH-31

magnesiumstearate

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?

V Sellinga patent

V Licensing a patent

V Giverise to a joint venture / strategicalliances

V Rise funds / investments

V IPR assetascompany reputationenhancer

Exclusivelicence

Non-exclusivelicence



Patent information: a valuablesource for innovation





Why Searching: aimsof PatentSearching

LandscapeSearch: to supportdevelopmentof business plan and are not intended for an 
opinion on patentability

Patentability or NoveltySearch: to decide whethera patent application should be filed and to 
help draft claims that avoid the prior art

PriorArt 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 OperateFTOSearch: 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 conceptor unpatentedinvention



Source of Patent Information 
Online (free) databases

Patentdatabases

ScientificPublications

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

https://scholar.google.it/
Χ

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/
Χ

LENShttps://www.lens.org/lens/

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






PatentClassification- Categories: classes and groups



PatentSearching: an iterative process

Search

Evaluate

Modify

Iterate

ÅKeywords or classes

ÅBuild Keyword and Synonymlist

Å"Concept search"

ÅPrepare offline (not in Espacenet
document databases)

ÅUse Boolean Queries

ÅUse wild cards ( * ? )

ÅPrinciple:

- 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. Pubmedmust be included in prior 
art search



Example: outer membrane vesiclesfor cancertherapy

Keyword in Title/abstract: outer membrane vesiclescancer 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*

IdentifyCPC class:   A61K









Europeanregister: a valuablesource of usefuldocuments







EuropeanSearchReport __&__ EuropeanSearchOpinion



CitedDocumentsCategories



Exploitingresearchresults



BioNTech AG - Pfizer

BioNTech AG isa fully integratedbiotech company whichcombines 
all building blocksof immunotherapiesunder one roof. Throughits
diversifiedtechnologyplatformsand in-house diagnosticsand 
manufacturing unitsBioNTech isstrategicallyverywell positioned
to implementits lab-bench-to-market strategy.

BioNTech ispioneeringdisruptive technologiesrangingfrom 
individualizedmRNA basedmedicinesthroughinnovative Chimeric
AntigenReceptors and T-cellReceptor-basedproducts and novel
antibodycheckpoint immunomodulators.

Foundedin 2008 asa spin-off of the prestigiousJohannes-
Gutenberg University in Mainz, BioNTech hasgrownrapidlyto 400 
employeeswith the majorityof theseengagedin the laboratories. 
Ourresearchheadquarters are basedin Mainz, Germany.

BioNTech isprivatelyheldand shareholders include the MIG Fonds
and the StrüngmannFamily Office, with the StrüngmannFamily 
Office asthe majorityshareholder.

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 readinesslevels(TRL) in life sciences technologies

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



Technology Transfer Agreements



V ConfidentialityAgreement (CDA o NDA)

VAnimal/(biological)- MaterialTransfer Agreement (ATA/MTA/BMTA)

VCollaboration Agreements es. Coresearch, Codevelopment

VSponsoredresearchAgreements (prelation/option/company ownership) 

V(Patent) License Agreement (PLA)

VKnow-how License Agreement (KHLA) 

VΧόTermSheets)

Technology Transfer agreements



Key points developingan agreement IP-wise
(Disclaimor Define!)

VSubjectof the contract
(Clearlydefinethe technologyand the purpose)

VBackgroundIPR
(broughtby the owner, stands on owner)

VForegroundIPR
(producedduringresearch, reflectingeffectiveinventive contribution)

VSidegroundIPR
(arisingduringthe collaboration, independentlyof the purpose)

VImplementations

VΧ

VMoneyΧ



VLicensing can be modulatedbasedon patent characteristics:
ÅField of use

ÅTerritory

ÅTime

ÅExclusivity

VProduct developmentpathways
ÅMilestones (clinical and regulatory)

ÅGateways

ÅCollaboration / Sponsorship

PatentLicense Agreements (PLA)



Non-Disclosure Agreements (NDA)
Description of the PARTIES

AIM: the Parties have an interest in participating in discussions aboutΧ
OneParty 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 ENSUREthat 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 MATERIALand makes no representations and extends no warranties of any 
kind, either expressed or implied.

TheMATERIAL:
- is to be usedsolelyfor the RESEARCHPROJECT(for NONCOMMERCIALPURPOSE);
- isnot to be transferredto anyone(elsewithin the RECIPIENTorganization);

TheRECIPIENT:
- agreesto maintainin confidenceanyConfidentialInformationreceivedfrom PROVIDER;
- is prohibited from attempting to analyzeor determine the structure and/or the sequenceof the MATERIALby any

means,or more generallyperform anyactof reverseengineering;
- agreesto use the MATERIALin compliancewith all applicableand relevant national and international laws and

assumesall liability for damageswhichmayarisefrom its use,storageor disposalof the MATERIAL;

ThePARTIESagreethat all rights,title, andinterestsin or arisingout of the RESEARCHΧ



Market 
dimensions 

Technology 
potentials

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

Strengthof the Patent
Amount of Prior Art

Investments made so 
far



PatentDue Diligence

VPatentAnalysis (ISR, EuropeanSearchReport, extension, time span)

VMaintenancecosts

VNPV ςNet PresentValue 

VMarket Analysis / Competitor Analysis

VStrenghtsWeaknessesOpportunitiesThreats (SWOT analysis)

Remuneration Structure 
V Upfront or down payment
V R&D sponsoring
V Milestonepayment
V Royalties
VΧ ΗΗΗ

Whole agreement Value

V CostApproach
V Market Approach
V IncomeApproach



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

ςR&D: salaries, materials & equipment 

ςIP protection 

ςTrials, testing and prototyping 

ςMarketing & advertising 

ςCost of capital

Problems: 

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

ςHow to take into accountinflation 

ςCost / potential value

Cost based



Use Market Approach when sufficient transaction 
information can be found for

VSimilar transactions: IPR type, industry, market size 

VTechnology: technical features, stage of development 

VSpecific clauses, financial terms 

VBackground: economic conditions, position of the parties 

Market Based



VWhat do you prefer revenues, Now or xyzYears? Royalties!
Vshare of real market value

VValue associatedwith RISK (e.g. developmentfailureor 
technologyturn-over)

VDiscountedCash Flow (DCF) 

VTwo main principles: Time vs. Risk 

VThree key parameters:
VAmount of the income stream
VDuration of the income stream
VRisk sharing (associated with the realization of the income)

IncomeBased



The Value of Research



Value

Scientific

Legal

Market

VSetting the searchtrack

VAttention to IP protection

V Interdisciplinarityɀnetwork

VPublic-private Partnership

VSeek for righteoushelp!

Ethical



Technology Transfer Office duties

V Disclosure evaluation(Theses, publications, papers, presentations and posters)
Noveltyand SearchClosestPrior Art
Due diligence (Patents and Technologies)
Market scenario analysis

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



Sponsors Developers

Manyprojects compete for resources Fewerprojects at anygiventime

Business goals are primary Advancementof science isoften a priority

Seek comprehensivedata validation Lessintense or different structurefor data validation

Highly structuredresearchfacilities and expertises Lessstructuredresearchenvironment

Access to cutting edgetechnology More limited access to advancedresearchtools

Project responsibilitydiffused Project responsibilityconsolidatedamongfew

Cultural characteristics affecting technology hand-off





a.frosini@toscanalifesciences.org

Thank you!





Protection and exploitation of 
research results through 

intellectual property rights in the 
life sciences

03/07/2023
Human Technopole

Andrea
Frosini





MAbCo19 project: specific anti-SARS-CoV-2 antibody

Research

Fondazione TLS

Development

TLS Sviluppo 

Market

TLS Sviluppo

INTERNATIONAL

Å Imperial College, London(UK)

ÅUniversityof Kent (UK)

ÅUniversityof Georgia (USA), 

ÅThe ScrippsResearchInstitute (CA, USA) 

ITALIA

Univ. e Enti di Ricerca

ÅUniversità di Siena

ÅUniversità di Torino

Aziende

VisMederi

ITALIA

SSN

Å INMI Spallanzani

ÅAOU Senese

ÅAOU Pisana

ITALIA

SSN 

Å INMI Spallanzani

ÅCRC Verona

Å14 public clinical sites

ITALIA

Aziende e altro

ÅAchillesVaccines

ÅMenarini Biotech

Å IBI Lorenzini

ÅDiesseDiagnostica

ÅFondazione MPS
Scientific International Publications

CELL Press, άExtremelypotent human monoclonalantibodiesfrom convalescentCOVID-19 patientsέ  Andreano, Rappuoli et al., February23, 2021

PNAS,άSARS-CoV-2 escape from a highly neutralizing COVID-19 convalescent plasmaέ Andreano, Rappuoli et al., September 07, 2021

ITALIA

Å Invitalia

ÅPartners for industrial and commercial 

product development (pharma and 

new focus companies) 

INTERNATIONAL

ÅEU Malaria Fund

ÅExcellgene(Switzerland)

Model based on public-private partnerships in 

the research, industrial and clinical 

development and technology transfer to the 

market phase 

June 2020

Patentcovers 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


Patentabilityof Biotechnological
inventionsaccordingto EPC

What are Biotechnologicalinventions?

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 ςhealthcare and pharmaceuticals
White biotechςindustrial production systems
Green biotech ςapplications in agriculture



Biotechnological inventions @EPC

ÅBiotechnological 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.

ÅBiologically Active Material
Åάinanimate materialέ ǎǳŎƘ ŀǎ ǎǘǊǳŎǘǳǊŀƭ ǇǊƻǘŜƛƴǎΣ ŀƴǘƛƎŜƴǎ ŀƴŘ 
ŜƴȊȅƳŜǎΣ άƛƴŀƴƛƳŀǘŜ ƳŀǘŜǊƛŀƭέ ǎǳŎƘ ŀǎ 5b!Σ wb! ŀƴŘ ƎŜƴŜ ǇƻǊǘƛƻƴǎ
Åάanimateέ ƳŀǘǘŜǊ ǎǳŎƘ ŀǎ ƳƛŎǊƻ-organisms and cell lines and 
άŀƴƛƳŀǘŜέ ƳŀǘǘŜǊ ǎǳŎƘ ŀǎ Ǉƭŀƴǘǎ ŀƴŘ ŀƴƛƳŀƭǎ



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

ÅwǳƭŜ ноόōύ ŘŜŦƛƴŜǎ ǘƘŜ ǘŜǊƳ άbiotechnological inventionsέ ŀƴŘ ƛǘǎ ǎŎƻǇŜΦ

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

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

ÅRule 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)

ÅBiological material which is isolated from its natural environment or 
technically producedeven if it previously occurred in nature.
ÅExamples for this are nucleic acid molecules, proteins or cells.  

ÅPlants or animals if not confined to a particular plant or animal variety.
ÅTransgenic plants or animals fall under this definition, as long asthe 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.

ÅMicrobiological processes and their products ςprovided they are not 
essentially biological.
ÅFermentation methods and products fulfill this claim. 

non-exhaustive list of patentable inventions



Rule 23(e)

ÅAn 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.
ÅHowever, the human body, at the various stages of its 

development, and the simple discovery of one of its 
elements are clearly excluded from patentability. Alsoa 
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-humanembryonicstem cells,foetal stem
cellsand adult somaticstem cellsare patentableas long as
they fulfill the normal patentability requirements. Examples
for foetal stem cells are haematopoietic stem cells from
umbilicalcord blood. Adult somaticstem cellsincludepluri-
or multipotent stemcells.



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

Thus,there is no a priori bar to patentability of genesand proteins. Asany
other product, alsoDNAsequencesor partial DNAsequenceshaveto satisfy
the patentabilitycriteriaof Novelty,InventiveStepandIndustrialApplicability,
they haveto be sufficientlydisclosedandbe claimedin a clearmanner. DNA
sequencesor chemicalproductsare not patentable,if their useor function is
not defined. In particular,the questionof theάŦǳƴŎǘƛƻƴέis normallydecided
in the framework of the examinationas to the requirement that a claimed
productmustbesusceptibleof industrialapplicability.



Microbiological processes and products thereof are 
patentable

ÅAccording 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

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

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

Á Enzymes (e.g.proteases for washing powder, cellulose degrading enzyme for the production ofbio-fuels)

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

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

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

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

VPlants(e.g.ƘŜǊōƛŎƛŘŜ ǊŜǎƛǎǘŀƴǘ ǎƻȅōŜŀƴΣ άƎƻƭŘŜƴ ǊƛŎŜέ ǿƘƛŎƘ ŀŎŎǳƳǳƭŀǘŜǎ ǇǊƻ-vitamin A)

VAnimals(e.g.ŘƛǎŜŀǎŜ ƳƻŘŜƭǎ ŦƻǊ ǊŜǎŜŀǊŎƘ ǎǳŎƘ ŀǎ ǘƘŜ ƎŜƴŜǘƛŎŀƭƭȅ ƳƻŘƛŦƛŜŘ άoncomouseέΣ ŘƻƴƻǊ ŀƴƛƳŀƭǎ ŦƻǊ xenotransplantations, 

dairy animals which produce medicaments in milk)



What is not patentable: some examples

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

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

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

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

VAnimal varieties (e.gHolstein cattle) 

VHuman embryos and processes involving their use and destruction

VHuman germ cells (sperm, oocytes)

VHuman-animal chimera



Biotechnologicalinventions@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 biosicurezzae 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 prelievoe 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.

Χ

express consent, free and informed, to collectionand use!



In order to recover at least the years used to obtain the MA (Marketing Authorisation), if not all those
necessaryfor the developmentof the drug,SPCs(SupplementaryProtectionCertificates)were established,
which extend, accordingto EU Regulation1768/92 in force since 1/1/93, the duration of the patent
monopolyup to a maximumof 5 years.
An SPCcanbe grantedeither on a patent correspondingto a product,a processor a therapeuticindication
(or use),but onlywith respectto the activeingredientthat is the subjectof the MA.

Supplementaryprotection Certificate (SPC)


