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Preface

Innovation capability is one of the main indicators of the economic “health” and
power of a nation and of a society. But inventive ability without its protection and
exploitation is sterile. The success of the whole process can be achieved following
a methodologically structured pathway, from the idea to the product. The knowl-
edge about tools, strategies, time and cost is fundamental to identify the best solu-
tion. Too often this knowledge is absent in the inventors, whoever they are, both
university researchers or industrial developers.

This book wants to address this lack of information providing a short but hope-
fully comprehensive description of the Intellectual Property forms of protection,
and the methods and tools to be used in its management.

The protection of the innovation is the first choice that can also drive the
exploitation. A correct first step is crucial and starts with the identification of
the most suitable typology of Intellectual Property Rights (IPRs) to apply for.
Coaching the innovators in this decision is the goal of this book.

It is addressed to different readers: Students, University Researchers and
Professors, Designers and Industrial Researchers too, from Engineers in any dis-
cipline (mechanics, electronics, mathematics, ...) to Designers and Architects.
Also, all the results of innovation should be considered: products, systems, fashion
items, Information and Communication Technology (ICT), etc.

Each one of these applications can need different solutions to face their pro-
tection. But before protection it is necessary to properly understand what to pro-
tect and if it is possible. This means to codify the knowledge in the suitable form
(mathematical formula, electronic circuit, drawings, ...) and to carry out a dedi-
cated research into the corresponding databases and through the most proper codes
and keywords. From this crosscheck arises the possibility to protect the creation in
terms of patent, utility model or industrial design. Together with this opportunity
and decision, the analysis of the options (for example and simply the designation
of the territory where to apply for the protection, i.e. the national or international
geographical area) and the related time scheduling and corresponding expenses is
another key factor to consider. This leads to a reasonable and sustainable business
plan that will drive the next steps of exploitation (licensing, spin-off/start-up com-
pany initiatives, ...).



vi Preface

At the beginning we defined Innovation as an index of the economic health of
a society. Health is a human basic value, and for this reason we chose Biomedical
devices used in healthcare as the case study in this book.

The text was updated in spring 2013: for new or more recent laws or determina-
tions please consider also further readings.

Giuseppe Andreoni
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Chapter 1
Introduction

The protection and the exploitation of intellectual property are two of the main
strategies to promote the renewal of the economic and entrepreneurial society.
The expression “protection of Intellectual Property Rights” refers to the frame of
rights, relating to:

e personal or moral right to be recognized as the author or creator of the work or
the technical solution or brand, which is a personal and inalienable right;

e economic right related to the exploitation of the result of his/her creative activ-
ity, which is an available and transferable right.

By their very different nature and according to the rules defining them, the out-
comes of human genius can be classified into three main categories:

e the results deriving from intellectual creativity, belonging to the world of art
and culture (literature, organizational charts, theater and television shows, pho-
tographs, paintings, architectural projects, etc.), which are protected by those
rules that are generally called copyright;

e those representing the distinctive marks or signs, such as brand, company, des-
ignations of origin, whose form of protection is registration;

e technical innovation and design, which relate to inventions, industrial designs,
plant varieties, which are referred to the laws governing patent right.

Only about the last two categories, i.e. the intellectual property belonging to the
world of science and technology, we can speak more properly of IPRs.

Today innovation is becoming more and more the crucial element for development
and growth in all sectors of the economy. Thus the creative ability and the actions for
the protection of inventive activity represent key factors for maintaining and increas-
ing the level of competitiveness of an economic system. For this reason, in the last
years we assisted to an “‘explosion” of patent application, in particular in those coun-
tries whose economy is rapidly growing (China, India, Brazil, ...). This phenomenon
paired with a consolidation of IPR in the “traditional” western countries.

Universities and research institutes, but also multinational companies with large
Research and Development (R&D) laboratories/departments, are the main sites
of innovation. Feeding interaction and knowledge transfer between universities,

G. Andreoni et al., Developing Biomedical Devices, PoliMI SpringerBriefs, 1
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2 1 Introduction

research institutes, companies and institutions on one hand, and promoting the
dissemination of innovative tools and services into the productive society on the
other one, can fulfill the most urgent need of technology and demand of innovation
which companies have to answer market requests.

Industrial property is a strategic factor that may provide opportunities for univer-
sities and companies to protect their knowledge but above all to identify key new
technologies and/or technological and industrial partners with which to develop new
business initiatives. However, the patenting process is often a difficult path: some-
times this discourages companies from taking care of that, thus there is a lot of inno-
vation that is lost or is not ‘properly coded’ and therefore not economically exploited.

Creativity and innovation in the EU are part of a uniform system of protection
of intellectual property rights ranging from industrial property rights to copyright
of authors. The protection of these rights also implies that they must be protected
against piracy, illegal trade and counterfeiting. The fundamental principles of the
internal market (free movement of goods and services and free competition) is
based in particular on the uniformity of IPR on a European scale.!

The protection of intellectual property is subject to a number of international
conventions whose implementation is mainly carried out by the World Intellectual
Property Organization (WIPO) and the World Trade Organization (WTO).
Similarly and for these purposes, the European Union has founded two important
institutions, namely the Office for Harmonization in the Internal Market (OHIM),
responsible for the registration of Community trademarks and Community designs,
and the European Patent Office (EPO). At present, the Commission is engaged in
the effective implementation of a Community patent system, harmonized and more
effective, legally capable of ensuring the competitiveness of European industry. On
13 April 2011, the European Commission proposed a “regulation implementing
enhanced cooperation in the area of the creation of unitary patent protection”, that
has now to be voted by the European Parliament and the Council of the European
Union. This regulation is the last step in a series of attempts—that have failed for
about forty years—to set up a common patent with validity in all Member States of
the European Union (EU). The European Parliament voted for the unitary patent
regulation on Tuesday, 11 December 2012.2

In this text we want to provide the information necessary to understand what
elements and what tools are available and provided for by the law in order to pro-
tect the “industrial property”, i.e. the intangible value of knowledge also related to
patents and trademarks. In particular we will refer to the biomedical technology as
strategic field of application. Indeed, about 90 % of innovation is produced in two
sectors: military industry and medicine (and related disciplines). In the last dec-
ades, luckily, medicine asserting itself as the main one.

! http://europa.eu/legislation_summaries/internal_market/businesses/intellectual_property/
index_it.htm

2 http://unitary-patent.ew/http:/unitary-patent.eu/


http://europa.eu/legislation_summaries/internal_market/businesses/intellectual_property/index_it.htm
http://europa.eu/legislation_summaries/internal_market/businesses/intellectual_property/index_it.htm
http://unitary-patent.eu/http://unitary-patent.eu/

Chapter 2
Emerging Issues in Healthcare

2.1 Medicine and Technology in Healthcare Services

We live in a world pervaded by technology. Smart systems have invaded our
spaces to provide us with new services and more comfort. Healthcare has also
become technologically dependent in several applications: from diagnosis to ther-
apy and telemedicine services, all of these processes require technology—and spe-
cifically biomedical technology—to be carried out. Indeed, one of the first field of
exploration of how to apply technological advances is human health.

Biomedical technologies are in general medical equipment used to diagnose
and treat various diseases, ranging from simple devices to complex systems. As
internationally agreed, the biomedical instrumentation can be classified according
to its use, i.e. the purpose it is used for. Thus we have:

e diagnostic devices;
e therapeutic devices;
e rehabilitation devices.

Diagnostic biomedical instrumentation includes all the equipments used for diag-
nosis. It consists of a very wide category of devices, ranging for laboratory machines
(e.g. for the analysis of blood samples), to complex systems for multidimensional
and multimodal bio-image recording, and also very simple items such as a thermom-
eter. In the last years, this category was “populated” by a lot of systems for collecting
biomedical images and specifically most of the equipment used in nuclear medicine
and radiology using imaging techniques for diagnostic purposes. Among the most
representative examples we can mention X-ray radiography, computed tomography
(CT), magnetic resonance imaging (MRI), positron emission tomography (PET),
computed tomography; single photon emission tomography (SPECT), and also ech-
ography in all its several applications. Also bioelectrical potential recording devices
(Electrocardiography—ECG or EKG, electroencephalography—EEG, electromyo-
graphy—EMG, electroneurography—ENG, electrooculography—EOG) are another
very broad and widespread class of instruments belonging to this category (Fig. 2.1).

G. Andreoni et al., Developing Biomedical Devices, PoliMI SpringerBriefs, 3
DOI: 10.1007/978-3-319-01207-0_2, © The Author(s) 2014



4 2 Emerging Issues in Healthcare

Therapeutic Biomedical instrumentation are all those devices, either electrical
or mechanical, which support the therapeutic activity of the patient. Examples of
therapeutic systems include pacemakers, artificial heart valves, the defibrillator,
the neuro-stimulators, hearing aids, etc.. Usually these devices are to be kept under
constant control, since they come into direct contact with the patient, either by
directly interacting with him/her or by changing some physiological and/or physi-
cal parameters (Fig. 2.2).

Rehabilitation instrumentation are all the devices supporting or implementing a
functional recovery. These devices are usually all the systems for physical therapy,
ranging from simple proprioceptive and balance boards to the most recent robot-
ized systems for neuromuscular training. They can be temporary solutions but also
permanent prosthesis (i.e. systems that try to fully integrate in metabolic processes
and/or although mechanical, can sometimes remain permanently in the body

Fig. 2.1 Examples of biomedical imaging systems classified in function of the radiation used
and its wavelength

Fig. 2.2 Example of I'I]_'.I i I l1!11l‘.-'l il I‘HI|I| HI![!I‘I
therapeutic biomedical
instrumentation: a pacemaker
and its catheter-electrode
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of the host, or other times can be reabsorbed by the body) or assistive technolo-
gies (wheelchairs, communication aids, and similar items so on) are part of this
category (Figs. 2.3,2.4, 2.5, 2.6).

2.2 Innovation in Biomedical Technology

Over the last 20 years we witnessed an extraordinary evolution and development
of biomedical systems. Thanks to the technological availability of new solutions
for sensing, computing and processing physiological data, the diagnostic capabil-
ity has reached a very fine resolution both in images and in chemical/biological
as well as biomechanical parameters. An example of these last systems are the
motion capture techniques applied to human movement analysis. Gait analysis
(Fig. 2.7) is the best known application.

It is an analysis of each component of the phases of ambulation and it is an
essential part of the diagnosis of various neurologic disorders and the assessment

Fig. 2.3 Example of a
balance board for physical
rehabilitation of the ankle
joint and for equilibrium
disorders training exercises

Fig. 2.4 Example of
assistive technologies: a
wheelchair and its anti-
decubitus cushion
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Fig. 2.5 Example of rehabilitative robot for gait training

of patient progress during rehabilitation and recovery from the effects of a neu-
rologic disease, a musculoskeletal injury or a disease process, or amputation of
a lower limb. Optoelectronic systems allowed for an automated fine resolution of
human locomotion through a multi-camera setup recording the 3D positions of
retro-reflective markers placed onto the body.

These systems started from an Italian patent that introduced an innovative method
for real-time image processing of multiple video-camera images to detect objects of
known shaped and luminosity in the scene and compute their 3-dimensional coor-
dinates through stereo-photogrammetry. This is one of the successful example of
exploitation of a patented technology in biomedical instrumentation [9] (Fig. 2.8).

Recent advances introduced markerless motion capture systems based on inno-
vative software algorithm processing multicamera images, or wearable inertial unit
embedding MEMS accelerometers and gyroscopes for recording the kinematics of
single anatomical districts or more complete setup (up to total body) (Fig. 2.9).

Another recent but rapidly spreading application is the Opto-Electronic
Plethysmography (OEP) for the functional analysis of the respiratory system
(Fig. 2.10). The OEP system allows studying pulmonary ventilation and assess-
ing the mechanics of breathing by measuring the chest wall volume and its varia-
tions during respiration. A large number of small reflective markers are placed on
the thoracic-abdominal surface by hypoallergenic adhesive tape. A set of specially
designed video-cameras analyze the chest wall motion. A dedicated software com-
putes the enclosed volume and its variations during breathing. Also this application
based on optoelectronic motion capture system represents a successful story of a pat-
ent exploitation (Patent no. IT1318534 (B1)—Metodo per misurare caratteristiche
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Fig. 2.6 Example of a
robotized orthosis for gait
restoration: a bionic walking
assistance system, composed
by powered leg attachments
to enable paraplegics to stand
upright, walk, and climb
stairs

meccaniche totali e regionali del sistema respiratorio umano. Inventor(s): Aliverti
Andrea; Dellaca Raffaele; Pedotti Antonio, Applicant: Milano Politecnico, Italy [9]).

All these technologies and applications are called functional analysis represent-
ing a description of a general motor and/or physical and/or physiological function.
These are successful examples of different IPR typologies (technological inven-
tion, method/process invention) that have been industrially exploited.

2.3 A New Scenario

Innovation in biomedical technology now offers a wide range of solutions for the early
diagnosis and effective treatment of many diseases. In modern medicine, the ICT
(Information and Communication Technology) increases the possibilities of diagnosis
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Fig. 2.7 Human movement analysis through optoelectronic system: example of data acquisition
of 3D trajectories of marked anatomical points (on the /eff) and the corresponding 3-dimensional
kinematic reconstruction (on the right)
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Fig. 2.8 Human movement analysis through optoelectronic system: the first patent about the
method for real-time image processing (on the leff) and further improvements with designed
application (on the right)

through timely communication and access to information about the state of health of
the individual citizen to support the personal care. The use of mobile communica-
tions to support the development of new health services is a globally growing trend.
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Fig. 2.9 Human movement analysis through a system of wearable inertial sensors network:
example of data acquisition of the kinematics of anatomical districts and the corresponding
3-dimensional kinematic reconstruction (in the display of the figure)

Mobile Healthcare or mobile or m-Health is a term recently coined to identify medi-
cal services supported by movable type terminals such as mobile phones, smartphones,
Personal Digital Assistants (PDAs), tablets, or devices that rely on wireless commu-
nication. It also includes the use of biomedical devices for wireless remote monitor-
ing of certain physiological parameters of patients [1]. So m-Health includes reducing
the use of telecommunications and multimedia technologies integrated within increas-
ingly mobile and wireless systems to provide clinical services and health care. It may
be defined as the integration of “mobile computing”, biomedical sensors, and commu-
nication technology to provide new services for the health and well-being. It prom-
ises economic efficiency and improvement of the quality in the health system, with an
incredible number of possible services definitely looking further than simply beyond
the simple function of appointment call. Extension of mobile broadband and the prom-
ise of high-speed data transfer make the application of monitoring and remote diagnos-
tics in near future of value both for the institutions and for the citizen.

Indeed, the convergence of technologies into mobile devices for the develop-
ment of services in the most various sectors represents the platform also for many
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Fig. 2.10 3-dimensional
kinematic reconstruction of
the rib cage compartments
for the implementation

of the optoelectronic
plethysmography technique

health aspects. Moreover, being health a primary need, the scenario of the devices
and the so-called “Apps” related to the health and well-being of the person repre-
sents a market of exponential growth in the short term. Mobile Health has actually
been identified in the USA as one of the main trends in health for the year 2010
[4]. Most citizens of Western countries own and use a cell phone, and today many
people use mobile systems to access services or medical information online [4].

According to Allied Health World there are currently more than 40,000 medi-
cal apps available for smartphone and tablet use and there have been 247 million
downloads of health apps in 2012, which is twice the number of the previous year
(124 million in 2011). According to the same source, 62 % of mobile users have
used their phones to research health information. Of those, 29 % are in the 18-29
age group and 18 % in the 30—49 age group, which (no surprise) shows that the
younger generations are more comfortable with and reliant on the online experi-
ence. Furthermore, it is estimated that 20 % of the online health population has
posted a health-related comment or content (which is in line with the Pareto prin-
ciple: 80 % listening—20 % talking) but, according to the same source, mobile
web access increases participation in the conversation. It becomes apparent that
the mobile (as part of the online) experience is becoming ubiquitous.

Furthermore, healthcare providers benefit as much as patients from using
mobile apps: physicians are able to service patients without physically meeting



2.3 A New Scenario 11

with them, reducing administrative costs by 24 %, informed decision making any-
where anytime, improve education amongst patients and students. Indeed, 94 %
of healthcare providers believe mobile apps have the potential to improve care
delivery and 60 % use mobile healthcare apps for work. Finally, according to some
healthcare professionals, the smartphone and tablet are tending to be the most pop-
ular devices since the stethoscope.

m-Health and Telemedicine concepts rely on the medical information
exchange anytime anywhere. In the last five years the same concept has been
exploited by the so-called “Cloud Computing” [2]. Cloud Computing is a tech-
nology that uses the internet and central remote servers to maintain data and
applications. Cloud computing allows consumers and businesses to use applica-
tions without installing them and to access their personal files from any computer
with internet access. This technology allows for much more efficient computing
by centralizing data storage, processing and band-width. An immediate field of
application of this methodology and technology is obviously healthcare [3, 4].
Making Cloud services available to health and life science organizations is a dra-
matic step beyond email and communications, meetings and collaboration. They
encompass a broad range of possibilities that can help you meet your organiza-
tional and ICT goals: online health and wellness tools, application development,
data and image storage and sharing. Data security and patient privacy, of course,
are fundamental requirements to provide reliable, secure, and cost-effective
infrastructure and platform services, enabling the deployment of health science
solutions and applications that typically require high availability, scalable expan-
sion, and high performance. All Cloud Computing providers are tackling these
issues and are now offering such kind of solution [5-7]. As they seek ways to
optimize their technology foundation to help control costs and improve access
to information, tools, and resources, health and life science organizations, both
public and private, are exploring the promise of cloud computing services.
Combining security and reliability with a flexible range of deployment options,
cloud computing offers benefits that can make it a compelling choice for your
organization. This allows new services to be built by health organizations to
serve their patients and partners, and at the same time cloud computing provides
a way to reduce costs, simplify management, and improve services in a safe and
secure manner.

As a society, we're living longer and better than at any time in history. In part,
this is due to pharmacological advances. Death rates are down, long-term disabil-
ity is down, life expectancy is higher than ever, and we’re making progress against
the most serious diseases we face. As we consider the direction health care will
take in the future, one thing is certain: new, innovative medicines will assume an
increasingly prominent role in the way we improve the quality of care for future
generations.

One critical role of new medicines will be the prevention, treatment, and man-
agement of many diseases suffered by an aging Baby Boomer generation. In the
year 2000, there were roughly 35.6 million Americans aged 65 and older. By
2030, this number is projected to double to an estimated 71.5 million. Diseases
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like diabetes and Alzheimer’s represent a growing threat, not only to patients but
to our ability to keep health care affordable. We know that we have to do better in
our lifestyles and in our health care system to avoid an enormous disease burden
and economic burden on the Boomers themselves, their families, employers, and
federal and state governments. The recent research programs funded by EU focus
on prevention starting from the younger generations, promoting the adoption of
healthier lifestyles, light monitoring of basic bio-signals for early detection of the
main pathologies and collaborations/integrations among all the healthcare actors
through ICT systems. Also new pharmaceuticals are a vital part of the solution to
this rapidly emerging issue.

Therefore the new vision is the Targeted Approach to Treatment. Increasingly,
the administration of new medicines will be guided by predictive evidence from
genetic and other molecular tests. The expectation of “personalized medicine”
is that these tests will reveal whether an individual is likely to respond well to a
drug, or avoid toxic side effects. A targeted approach to treatment can ensure that
each patient receives the right medicine at the right time. About a dozen of such
treatments are in use today, and the field is growing rapidly. Since molecular diag-
nostic tests can reveal a patient’s susceptibility to disease, they can also guide
preventive treatment before symptoms arise. The emergence of personalized medi-
cine will shift the focus of medical care from “disease treatment” to “health care
management.”

When speaking of personalized medicine and anywhere anytime healthcare ser-
vices, this means that for the future of Healthcare, it is necessary to look beyond
the Hospital. Nowadays Healthcare services are hospital centered; but this infra-
structure is set up to rely on high-cost facilities. If we need—as we strongly need
both for economic reasons and, maybe more, for an improved quality of life—
to lower costs, this will require innovative treatment at a new type of facility or
preferably at home. This means dedicated innovation in new easy-to-use and safe
technology for “distributing” the health services to the user-patient point-of-care.
In actual fact, technology is also profoundly changing from this standpoint: it is
moving from being concentrated at the point of care in the hospital to being in
the hands of patients and caregivers. For the last century, technology has been
geared toward replacing the dialogue between the patient and the physician; it was
designed to reveal the “truth” about medical conditions that most consumers can
barely comprehend.

But chronic disease management challenges even this and requires consum-
ers to participate in maintaining and managing their health—often on a day-to-
day basis. The smartphone and iPad communication revolution, where technology
becomes an enabler of positive social and environmental change, allowed (source
Kaiser Permanente) [8] delivering 5 million visits via videoconference (Skype),
telephone, and email in last two years in the U.S.A.. Shifting health care from a
“point of service” clinical model to an ongoing dialogue between patients and
their providers is a profound social and technological shift. This “revolution” is
particularly relevant in chronic disease management, e.g. asthma, diabetes, obe-
sity, and also cancer. This issue is rapidly and largely growing with the increase
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of life expectancy. The elderly are the main target-users of this action but they are
also not so expert in technology: this situation will be probably solved with the
next “technological” generations, but up to now this gap is a criticism.

In this way we can say that the future of healthcare is the drive for more per-
sonalized care, that will increase the quality of the service and will allow to con-
trol costs. For many years, healthcare trends have looked unsustainable—ageing
populations result in more people needing care, while a declining workforce
means fewer people to pay for, and actually deliver, that care. At the same time,
an inexorable rise in the costs of care linked to long term conditions reflects the
impact of modern lifestyles, as well as positive advances in medicine and public
health. Up to now it has been possible to absorb these costs incrementally, but with
the consequence that either a significant proportion of the population loses access
to care for all but emergency procedures, or the debate focuses on the rationale for
controlling access to treatments.

Spending on healthcare is becoming unsustainable. Even with a raft of changes,
a recent European Union study raised concerns about the sustainability of public
finances. It predicted health and long term costs in the EU would rise on aver-
age by about 2.6 percentage points of GDP by 2060, a 33 % increase. This far
from modest prediction already takes into account measures such as prolonging
working life; increasing participation of youth, women and older workers; reform-
ing tax and benefit systems; and making health and long term care systems more
efficient.

Thus, investing in healthcare requires a long term vision, and technology is a
key point. The complexity of healthcare has resulted in a relatively late adoption
of information technology, yet it is now clear from experience that health sys-
tems which are able to use information to drive quality and provide more preven-
tive care can achieve remarkable results. Effective investment in health requires a
holistic, long term view of the issues.

If the future of health lies in the use of information to drive for more personal-
ized care in a way that opens up access and drives up quality while controlling
costs, then the prospects in healthcare are:

e New governance and new service models;

e Telehealth exploitation, that means to empower people to manage their own
health and wellness;

e Health information vision, i.e. transforming healthcare delivery from volume of
care to quality of care.

In this scenario, it is clear how investing in new technologies is strategic. It
is strategic but also economically challenging, both for the investments and also
for their return. In this situation IPR issues can become essential: this is proba-
bly the main reason for the incredible increase in patent applications occurred in
last years. For example, in the last decade more than 500 patent applications were
claimed in the field of wearable sensors [1]. Thus in this book and specifically in
the next chapter the methods to protect and exploit innovation will be presented
and discussed in detail.
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Chapter 3
Innovation and Rights

3.1 Introduction

Innovation could be incremental or disruptive. Obviously this second opportunity
is more strategic and we can speak about inventions. In general inventions can
only be a process and not a product: this distinction is legislative and not phenom-
enological. In fact, anyone who discovers or invents a new product but does not
know how to build it has not achieved a patentable invention.

However, there are patents concerning products and/or processes; if a new way
to produce a known product is found then you can patent the process; If the prod-
uct is new (and inventive) you can patent the product.

An invention does not often consist in the idea of the product but in its destina-
tion, in this case the inventive contribution resides in the use of the product (and it
is proper to limit the monopoly to use and not to the product itself) [15].

You have an invention of new use when the knowledge (also said as the techni-
cal teaching how) to obtain the product was already known in the state of the art,
but the particular function was not practicable (for a person skilled in the art) in an
obvious way.

There is no a statutory definition of invention.

Article no. 45(2) of the Italian Code of Industrial Property (Codice della
Proprieta Industriale, CPI) defines how to identify non-patentable inventions,
such as the discoveries (e.g. a new substance in nature or a new property of a
known material or the mechanism of action of a drug), scientific theories (e.g. the
theory of semi-conductivity), mathematical methods or aesthetic creations.

Instead, the solution of a technical problem (e.g. the use of a substance found in
nature, or a new semiconductor) is patentable.

The exclusive right provided by the patent system has nothing to do with the
expressive phenomenology of the technical solution (product, process), but rather
relates to the technical teaching deriving therefrom (which can also be expressed
in one or more products or in a method).

G. Andreoni et al., Developing Biomedical Devices, PoliMI SpringerBriefs, 15
DOI: 10.1007/978-3-319-01207-0_3, © The Author(s) 2014
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Another differentiation between main inventions and relative or dependent
inventions can be identified. The former are those ones reached without a link with
other inventions, even if arising from prior knowledge. Instead derived inventions
take as direct starting point a previous invention.

Dependent inventions can be divided into the following three types:

e Improvement: starting from a previous invention, inventors define an incremen-
tal improvement;

e Transfer: starting from a previous inventive concept, inventors identify a new
use that is an original application in a new technical field;

e Combination: by combining earlier inventions or elements from previous inven-
tions, a new technical solution is found.

Obviously, these inventions must be characterized by an inventive step, in order to
avoid being an implementation variation that does not produce a different and bet-
ter effect of the device or process.

From a legal point of view, there is an important difference between independ-
ent and dependent inventions. By virtue of legal protection, dependent inventions
can be implemented only with the consent of the holder of the previous patent (for
example, a new process for manufacturing a product already covered by the patent
belonging to others).

The industrial patents are divided into two categories:

e patent for industrial invention;
e patent for industrial design, which is again divided into utility models and
industrial designs.

The patent for utility model is distinguished from the patent for invention in
that it protects enhancements of existing products, which result in the increased
usefulness of the products themselves, rather than in new solutions to technical
problems.

A patent for utility model must protect a concrete object, so that it does not
apply to processes. Compared to a patent for industrial invention, it has a duration
of 10 years from the filing date, divided into two five-year periods, with mainte-
nance fees which can be paid in a lump sum or in two installments, one at the time
of filing and the other at the expiration of the first five-year period.

The patent for design is meant to protect the aesthetical features of any indus-
trial or handicraft item, the whole product or a part thereof, as resulting in par-
ticular from characteristics of the lines, contours, colors, shape, texture and/or
materials of the product itself and/or its ornamentation.

Designs may be registered provided that they are new and show an individual
character.

Designs are considered to be identical if their features differ only in trivial
details.
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The requirement of individual character is met if the impression that the
design evokes in an informed user differs from the overall impression produced
on such a user by any design which has been disclosed before the filing date of
the application for registration or before the priority date which may have been
claimed.

The registration of a design has a duration of 5 years from the application filing
date, which may be extended for one or more 5-year periods, up to a maximum of
25 years.

A single application may cover the registration of several designs (up to 100),
provided that they are implemented or embodied in objects belonging to the same
classification [7].

3.2 Types of Industrial Property Rights

3.2.1 Patents

A patent is a legal document granting to the applicant (a company or an individ-
ual) a temporary (for 20 years) and territorial (with reference to the country/ies in
which the patent has been extended) monopoly.

The ownership of a patent confers the right to prevent third parties from repro-
ducing the invention, i.e. producing, using, marketing, selling or importing the
invention in the territory in which the title was filed and granted (except for scien-
tific purposes and for private use).

Therefore it is a negative right: its ownership does not guarantee the holder the
corresponding positive right to implement the invention.

To be really implementable, no earlier patents (i.e. exclusive rights granted to
others) must exist about the technical solution.

In short, a technology which is new and inventive is patentable; a technology
which does not fall into the scope of protection of patents and/or patent applica-
tions of others can be freely implemented; a technology which falls into the scope
of protection of pending patents is an infringement of the same.

Patentability and feasibility are the two required conditions for the optimal
exploitation of the invention [12].

A patent application filing may be both national (by virtue of the Paris Union
Convention, this can be extended to other countries within 12 months from the
filing date) and foreign. However, foreign filing can only occur after 90 days from
the filing of the Italian application, required in order to assess whether the inno-
vation may be of interest to national defense. In fact the territorial extension is
possible only under authorization by the Ministry of Defense. On the other hand,
a first foreign filing either European or PCT patent application, should obtain the
authorization granted by the Ministry of Defense.
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3.2.1.1 Structure of the Patent

Patents mainly consist of four sections:

AW =

. first page (bibliographic data and abstract of the invention);
. description;

. claims;

. drawings (optional).

The title is usually written in a very general way (sometimes even too much so: for

example, “Method” can be found in databases in as many as 100,000 occurrences).

If sufficiently descriptive, the title, should help in the classification and in the

state of the art (prior art) search.

Instead the abstract should enable the comprehension of the main features of

the invention, but usually simply reports the main claim (and possibly a drawing).

Box 1 Example of abstract (PCT patent application No. WO 2006/106429)

Method for the deposition of steel on at least one surface portion of a nitride
metallic element comprising a phase (a) releasing nitrogen from at least one
surface portion of said nitride metallic element and a phase (b) depositing at
least one layer of molten metal on at least one surface portion of the nitride
metallic element.

The description is structurally divided into several sections:

1.

2.

4.
5.

state of the art (where the problems encountered in the prior art are emphasized
and the technical problem solved by the invention is presented);

summary (differing from the abstract appearing on the first page of the patent
application) of the advantages of the invention over both scientific and patent
prior art;

. description of the drawings (optional—if drawings are reported in the patent

application);
detailed description;
examples.

The description of the invention must contain all the necessary knowledge so that
a person skilled in the art may carry out or reproduce the invention. The informa-
tion that is part of the common general knowledge of a person skilled in the art is
omitted.

The description (and possibly the drawings) are used to allow a better inter-

pretation of the patent, but cannot be used to expand the scope of protection. The
description ends with one or more claims.
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A claim is a statement that defines the scope of the requested protection or
simply a sentence that defines the technical elements that make up the invention
(using words or technical terms which are a generalization of the original elements
to achieve the broadest possible legal protection).

A claim must, of course, meet the patentability requirements (novelty, inven-
tive step), be clear, concise and supported by the description (which means that the
description should be the basis for the claimed subject matter and a claim cannot
have a broader scope than what is described, represented in the figures and known
from the state of the art).

But, at the same time, a claim must include everything that is an obvious modi-
fication or an equivalent (means which perform the same function, basically in the
same way to achieve the same result), as well as all embodiments which show the
same properties or uses.

A claim can be compared with a fence delimiting the owned land: it should
clearly define the border of the owned land (the designed innovative solution),
avoiding trespassing on the property of others (previous patents both in force or
expired) or public property (non-proprietary, public-domain solutions).

The claims define the scope of patent protection [21]; they can be claims con-
cerning products, processes, pharmaceutical composition, uses.

Box 2. Example of claims (tree structure — PCT patent application No. WO
2006/106429)

1. A method for the deposition of steel on at least one surface por-
tion of a nitride metallic element characterized in that it comprises a
phase (a) releasing nitrogen from at least one surface portion of said
nitride metallic element and a phase (b) depositing at least one layer
of molten metal on at least one surface portion of said nitride metallic
element.

2. The method according to claim 1, characterized in that said method com-
prises repeating said phase (a) various times in order to reduce or in any
case greatly limit the presence of nitrogen inside said at least one surface
portion of said nitride metallic element.

3. The method according to claim 1 or 2, characterized in that said phase
(a) comprises a phase (c) melting said at least one surface portion of said
metallic element by means of a heat source.

4. The method according to claim 3, characterized in that said heat source
is a laser source susceptible to melting said at least one surface portion of
said nitride metallic element.

5. The method according to any of the claims from 1 to 4, characterized
in that it comprises a phase (d) processing said at least one steel layer
deposited with tool machines.
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Box 3. Example of drawings (patent No. IT1364892)

| ]

Figures la and 1b are elevated views showing the first step of a preferential
embodiment of a method for the deposition of steel on a nitride metallic ele-
ment according to the present invention;

Figure 2 is an elevated view of the second step of a preferential embodiment
of a method for the deposition of steel on a nitride metallic element accord-
ing to the present invention.
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It is permitted to narrow the claims by combining, for example, the main claim
with one or more secondary ones.

Any amendments should be “limited to claims without incurring the use of ele-
ments contained only in the description”.

In the claims section (written according to European practice) we can generally
distinguish the following elements:

e the preamble describing the prior art;

e the transition part (a sentence of the type characterized in that, consisting of,
comprising);

e the list of the technical features of the invention.

Claims can be:

e independent, i.e. addressed at the essential characteristics of the invention,
except for implied characteristics;

e dependent, i.e. addressed at particular embodiments, which include the essential
features of the independent claim on which they depend and, possibly, also the
additional characteristics of the dependent claims from which they derive. The
terms particular embodiments also means a more detailed invention.

Generally, a claim is defined by “positive” features: for example, it is written as a
device consisting of X, Y, Z and not a device without (feature) K.

A claim must be presented in terms of “technical features of the invention”
(support structure, compound X, steps of an operation: mix X with Y at a tempera-
ture of Z, etc.). Statements, for example, concerning commercial benefits or other
non-technical features are excluded.

Features other than those entailing “structural” restrictions are admitted: for
example, functional characteristics (only if a person skilled in the art can eas-
ily retrieve the means to perform that function, without exerting any inventive
step).

Claims regarding the use of an invention, meaning its technical application, are
also accepted.

3.2.2 The Italian Patenting Procedure

The management of national patents is assigned to the Italian Patent and
Trademark Office (Ufficio Italiano Brevetti e Marchi, UIBM). It is an admin-
istrative office operating within the framework of the Ministry of Economic
Development. This office is in charge of receiving national patent applications,
and its branch offices delegated as collection centers are the local Chambers of
Commerce.

In order to be “receivable”, an application must be filed exclusively by these
offices or mailed directly to the UIBM. The procedure is described in Fig. 3.1.
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Fig. 3.1 Italian patenting procedure
3.2.3 The Patentability Search Carried Out by the EPO

A Ministerial Decree of 27 June 2008 establishes the rules for carrying out the
substantive examination of applications for patents of industrial invention [16].

“The Italian system introduces an examination of novelty but outsources com-
petence thereof”.

Indeed, art. 1 specifies that the prior art search is to be carried out by the
European Patent Office (EPO), that should receive from the UIBM within
5 months from the filing date the text of the application to be assessed.!

The EPO examiner prepares the search report?: it may also be partial, if a lack
of unity of invention is found. Together with the search report the examiner sends
to the UIBM the written opinion which has a “purely informative” value. This
operation is due within the following 4 months, then UIBM forwards these docu-
ments to the applicant.

Typically the applicant is provided with a valid decision for the later stages
within 9 months from the filing date of the patent application. This scheduling
allows the applicant to have sufficient information and time for the next decisions
about extension of the national application.

! The application also includes the English translation of the claims [either submitted by the
applicant within two months since the filing date (with an extension of one month) or performed
with the aid of automatic translators: in this case, the applicant shall have to pay a fee of €200]
(Art. 8).

2 Unless the application relates to non-patentable findings or else the description, the claims and
the drawings contain abstruse, inconsistent or contradictory notions [art. 4(4) and art. 5].
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UIBM carries out a preliminary assessment and if a patent application shows an
absolutely clear’ lack of patentability requirements is directly rejected; in this case the
documents are not sent to EPO for evaluation.* If the UIBM examiner decides that the
patent cannot be granted because requirements are not met, he/she will send a rejection
notice> with adequate motivations to the applicant, who may appeal (art 6) within
60 days and may apply for the conversion of the patent application into a utility model.®

After the receipt of the search report (but within the period of publication of the
application) and depending on the outcome of the patentability search, the appli-
cant may (art. 5):

e amend (or merge) the claims’ and/or edit the description®;

e submit arguments about the relevance of the documents quoted in the search
report and clarifications about the eligibility of claims;

e decide to file one or more divisional applications.’

After the publication of the patent application, the UIBM should proceed with the
substantive examination.

3.2.3.1 Substantive Examination for Italian Patent Applications

The substantive examination (namely the examination of the patentability require-
ments) is mandatory for all national patent applications filed after 1 July 2008.
The beginning of the examination is notified to the applicant with a written notice.
The claims, the description and the drawings can be amended or even the patent
application can be converted into a utility model.

3 Ranieli [1] remarks that “... in the presence of an invention implemented through a computer
software, the UIBM may, having analyzed the application for the invention before forwarding it
to the EPO, detect the absence of requirements for validity, which however must emerge plainly
from the declarations or allegations of the applicant or from known facts. As a matter of fact,
such absolute evidence of invalidity can hardly emerge from a summary examination of an appli-
cation relating to computer-implemented inventions. Unless they relate to the software itself,
such inventions always need careful assessment. Accordingly, although possible, it is scarcely
likely that the UIBM may deny patent protection without involving the EPO.”

4 This preventive assessment is dual since it is performed both by the UIBM and by the EPO.

3 The rejection notice is interlocutory and should envisage a deadline for the applicant (pursuant
to art. 172.2 of the Italian Code of Industrial Property) to reply to the examiner’s inferences.

6 A well-known industrial property expert maintains that an examination system such as the
French one might be more appropriate, since it is a “streamlined system”, and he remarks that
“... the only patents for invention which the national Office will eventually grant are those cases
for which the search report is positive and those cases for which the applicant shall take the trou-
ble to start an examination procedure, including a possible appeal before the Board, to achieve a
patent only for Italy. If this were be the case, Italian patent applications would end up by having
a mostly “sacrificial” value: they would be filed in order to obtain (at the expense of the UIBM)
a search report, only to be dropped thereafter, without even giving rise to the payment of mainte-
nance fees to the UIBM itself.”

7 Without broadening the scope of protection of the patent.
8 The description and the drawings are meant to construe claims and not to integrate them.
9 If the lack of unity of invention has been highlighted.
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The reply from UIBM examiners is not mandatorily due

However it is necessary to send a reply to the UIBM notice if the search report
is negative, so as to avoid the rejection of the patent application.

Instead it is not necessary if the search report is positive: however, office
actions are always sent whether the search report is positive or not.

In any case, also when the search report is positive, it is recommendable to send
the UIBM a simple notice applying for the grant of the exclusive right title, high-
lighting that according to the search report and the written opinion the invention is
new and not-obvious [5].

3.2.4 The International Patenting Procedures

There are three main types of patent protection at the international level

e national filings;
e the European patent system;
e the PCT procedure.

The first way to extend a patent application abroad is to file in each foreign coun-
try of interest, a national application corresponding to the original one.

The applicant of a national patent application can file any foreign applications
within 12 months from the national filing date. Every application will follow a
proper procedure. Actually, in some countries the patent is granted as a result of a
simple administrative procedure, in others the patent is granted after a substantive
examination of patentability requirements (e.g. in Germany, Japan, etc...).

A second way to extend abroad a national patent application is the European
patent system. It is a procedure that does not provide a single title with validity in
all contracting States of the European Patent Convention, but rather a bundle of
national patents. The advantages of the European patent system are the following:
it simplifies the stages of filing, substantive examination and grant and it allows
to obtain individual national patents, all examined in the same way and, conse-
quently, all with the same scope of protection.

The third way refers to the PCT procedure.

The PCT process does not provide the granting of a patent, but a patentability opin-
ion, which is not binding for the national offices: a national filing or a regional stage
(EPO, OAPI, ARIPO, etc.) must therefore be carried out in each country of interest.

The PCT procedure allows the applicant to exercise a filing option within
30/31 months from the filing date of the priority application in all the Contracting
States of the Patent Cooperation Treaty at a relatively low cost.

The PCT process is advantageous when the interests of territorial protection are
mainly overseas, when the number of foreign countries where filing is envisaged is par-
ticularly high and/or includes States where costs are particularly high (such as Japan).

The PCT procedure is also profitable when the invention is still at an experi-
mental stage and must still be completed or when a license agreement is being
negotiated, because it allows delaying the entry into the national phase.
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3.2.5 The European Patenting Procedure

The purpose of the European Patent Convention (EPC) was to establish a uniform
procedure of granting patents for invention (utility models are not envisaged), rec-
ognized by all Contracting States (currently 37—see Fig. 3.2).

The headquarters of the European Patent Office (EPO) are located in Munich,
The Hague, Berlin and Vienna. European patent applications may be filed either
directly at the EPO or at national patent offices (in Italy the UIBM). Patent appli-
cations may also be filed online. It is important to point out that the European pat-
ent is not an exclusive title, but contains a bundle of national patents.

The European patent granting procedure starts at the Receiving Section, which
verifies the formal requirements (such as the payment of filing and fees) to estab-
lish a filing date.

In failure thereof, the application will be deemed to be withdrawn.

Fig. 3.2 EPC contracting states (EPO)
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Once the filing date and number are granted to the patent application, the sec-
tion that receives applications will classify (partially) and consequently will send
the patent application to the competent examining division, which will verify the
patentability requirements (novelty, inventive step and industrial application) and
prepare the search report to be notified to the applicant.

One of the tasks of the examiner is to define for to the application not only
an International Classification (IPC), but also a Cooperative Patent Classification
(CPC). The IPC classification of a granted patent may differ from that of the rel-
evant application if the claims have been heavily amended.

On the basis of the claims (and possibly of the description and drawings), the
documents which are relevant for novelty and inventive step or which simply are
background art are quoted.

In some cases the patent application is written in such a way that the EPO
issues an incomplete search report:

e if unity of invention is lacking (unless additional fees have been paid, the search
is performed only on the first invention claimed);

e if the invention is not patentable (for example, business methods);

o if the invention relates to methods for treating the human or animal body.

In any case a patent application is not rejected at the search stage.

No changes are allowed before the search report.

The request for examination must be made within 6 months from the date on
which the publication of the European search report is mentioned in the European
Patent Bulletin, upon payment of the examination fee.

The substantive examination is generally performed by the same examiner who
conducted the search and prepared the written opinion. Only in exceptional cases
the application will be assigned to another examiner, mostly based on the main
IPC classication.

If the examination is positive, the applicant should approve the text as granted,
file a translation of the claims into the other two official languages and to pay
maintenance fees.

In failure thereof, a series of notices from the examiner and replies from the
applicant will follow.

Observations from third parties may be also taken into account (art 115 EPC).

If the examining division establishes that reasons exist for the grant of the pat-
ent, the applicant shall be invited to file the declaration of approval of the text for-
mulation the Office intends to use for the grant of the title.

In lack of assent within the fixed deadline, the application shall be rejected,
unless the applicant submits proposals of change of documents; in this event, the
procedure shall continue.

The decision to grant the European patent will be effective starting from the
day of publication of the notice of allowance in the European Patent Bulletin and
will confer the same rights as a national patent (art. 64 EPC).

In the European system the opposition procedure follows the grant and consists
of a centralized process of “revocation” and/or “limitation” of the granted claims.
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The opposition procedure (see art. 100 EPC for further details) must be written
and raised within 9 months from the publication of the notice of allowance; the
opposition must contain relevant motivations, and the payment of the opposition
fee is requested. Any third party is entitled to raise opposition.

3.2.5.1 Recent Amendments to the European Patent Convention

The main amendments made to the European Patent Convention in force since 13
December 2007 (EPC 2000), are the following [6]:

e a European patent application can be filed in any language'?: the applicant must
file within 2 months a translation into one of the three official languages of the
EPO (in failure thereof, the application is deemed to be withdrawn, without pos-
sibility to request the so-called further processing);

e it is no longer necessary to file the claims, but only the description of the inven-
tion or even a simple reference to a former application (a procedure known as
filing by reference'!—the applicant shall have to provide within 2 months a cer-
tified copy of the former application and a translation thereof);

e the patent application can be integrated by missing parts of the description or of
the drawings!? (within 2 months from the filing of the same or upon request by
the EPO), but not of the claims;

e an application filed in any country which is a member of the WTO!3 (the World
Trade Organization) can be quoted as priority application and the holder shall
have 16 months’ time from the date of first filing to claim or amend the priority
statement14;

e the holder can limit or even revoke a granted European patent!> (this is an ex
parte proceeding, to be suspended only if an opposition is raised against the
grant of the patent);

10° According to the previous Convention, a patent application could be filed mandatorily in one
of the three official languages of the EPO: English, French and German, or else in the national
language.

I The reference to the former application must contain: the filing date and number; the office
where it was filed; a hint at the parts included in the filing by reference (description, drawings
and claims).

12 The missing parts must be contained in the priority application.
13 And not only in a Contracting State of the Paris Union Convention.

14 The request for the re-establishment of rights must be filed within two months from the natu-
ral expiration of the twelve-month period.

15 There is no time limit to start the procedure; the revocation is effective since the beginning
(ab initio) in all the designated countries; in the event of limitation, the Examining Division starts
a substantive examination in order to make sure that the amendments actually limit and do not
broaden the scope of protection. If the limitation is approved, the patent is published as B3. If the
patent has been validated in Italy, the new amended text shall have to be translated in order to be
effective in Italy as well.
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e the holder can file a petition for review'®;

e further processing is extended (it covers almost all those cases of non-obser-
vance of a time limit) also for the payment of fees;

e art 51(1) has been amended: inventions in all fields of technology are patenta-
ble (as established by the TRIPS agreement and by the Strasbourg Convention),
although the patenting of computer software is still forbidden:

e Other amendments are:

— Art. 52(4), now 53(c) (therapeutic, surgical and diagnostic methods are
excluded from patentability for ethical reasons and no longer for lack of
industrial application);

— Art. 54(4) (which was removed—now any European patent application filed
before but published later is prior art, regardless of the shared designated
States);

— Art. 54(5) (relating to the second medical use—instead of the Swiss-style
claim, protection of the product is allowed);

— Art. 69 (establishing that the scope of protection is determined by the
claims!”) and the relevant Protocol (a new paragraph has been added,'® where
equivalent elements are mentioned for the first time);

e it is no longer necessary to designate at least one contracting State (all are auto-
matically designated upon filing the patent application);
e the cases where a translation of the priority application need to be filed are limited:

— (a) in case an opposition procedure is issued,
— (b) if filing by reference was made or (c) if missing parts have been found in the
description and/or in the drawings and these are disclosed in the priority document.

Some of these amendments are particularly relevant for examiners: now important
elements may be postponed (for example claims, the statement of existence of a
priority document) or strategies may be adopted (for example, the limitation of
a granted patent) which will certainly affect the examination stage of the patent
application and the publication of the same [3, 26].

3.2.6 International Patent — The PCT Procedure

The international PCT!? patent system allows patent protection to be applied for in
145 member states. The procedure involves the submission of a single application,

16 Only for procedural infringements (for example, the Board of Appeal has not summoned a
hearing requested by the appellant) and not for a substantive re-examination of patentability.

17 The description and the drawings are meant to help interpret the claims, but cannot be used to
integrate them and hence broaden the subject matter of the exclusive right.

18 “For the purpose of determining the extent of protection conferred by a European patent, due
account shall be taken of any element which is equivalent to an element specified in the claims.”
19 patent Cooperation Treaty: a cooperation treaty signed in Washington relating to patents,
administered by the World Intellectual Property Organization (WIPO) located in Geneva.
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an international search and a subsequent (not binding, optional) examination, fol-
lowed by grant by the national offices of the designated countries.

The PCT procedure is not a granting procedure, but in practice a procedure to
delay the entry into the national phases (where you will have the patent granted, if
patentability requirements are met).

A single filing will produce the same effects as a national application; also, the
possibility exists to designate regional patents, which means patents with validity
in a group of countries.

Currently there are four regional organizations:

e European Patent Office (EPO);

e Eurasian Patent Organization (EAPO);

o African Intellectual Property Organization (OAPI);

e African Regional Intellectual Property Organization (ARIPO).

PCT does not include the protection of industrial designs, trademarks and plant
varieties, which fall under other treaties or conventions.
The procedure is divided into three phases (Fig. 3.3):

e filing of an international application;
o the patentability search;
e demand (or preliminary examination).

The minimum requirements for obtaining a filing date are the following:

e at least one of the applicants must be a resident or national of a Contracting
State;
e the application must be submitted in one of the languages of the procedure.

In addition, the application must contain at least:

a statement that a PCT application is requested;

the designation of States (all from 1 January 2004);
the name of the applicant;

a description;

at least one claim.

Concerning the first phase, the application can be filed by any resident or national
of a contracting State (an Italian applicant can file an application either at the
UIBM or directly at WIPO or EPO offices).

The language used for the filing depends on the receiving Office (English,
French, German, Russian, Japanese, Chinese, Arabic and Spanish), provided that it
is compatible with that of the competent ISA (International Searching Authority).

The national Office performs a formal examination and forwards a copy thereof
to WIPO and to the office in charge of the search, which for residents in Italy is
the European Patent Office.

The latter drafts a search report (ISR—International Search Report; see Box 4),
where any prior art documents which have been retrieved are mentioned, and a
written opinion (WO—Written Opinion).
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Box 4. Example of search report—international PCT patent application

No. WO 2006/106429
INTERNATIONAL SEARCH REPORT —
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The list of the categories of documents quoted in search reports is presented in
Table 3.1.

After receipt of the ISR, the applicant has the right to amend the claims (to
limit the scope of protection), before the publication of the application.

Further amendments to the claims, the description and the drawings are only
possible if you request an International Preliminary Examination.

After 18 months from the priority date, the application is published.

Once the first phase is over, the applicant may choose to request the interna-
tional examination and start the second phase, or leave the PCT procedure and
have the examination performed in the various countries separately.

The exam will require the filing of a Demand at the competent IPEA within
3 months from the date of forwarding of the ISR + WO or within 22 months from
the priority date. It is optional and not mandatory in the next national stages, but if
the exam is positive the European regional phase (for example) more easily results
in the grant of the European patent.

In other states a new patentability search may be carried out.

The entry into the national or regional phases is then delayed to within
30/31 months from the priority date.

The national phases consist in the validation of the international patent appli-
cation in the designated countries and the payment of national fees, the filing of
translations and the appointment of local patent agents, as required by the national
laws of each chosen country.

The period for entry into the national phase depends on the Designated or
Elected Office (if examination has been requested): for the EPO, 31 months are
needed.

Table 3.1 Categories of documents cited in search reports

Letter code Description

X Particularly relevant documents when taken alone (implies: the claimed
invention cannot be considered new or cannot be considered to involve
inventive step)

Particularly relevant if combined with another document of the same category

Documents defining the general state of the art

Documents referring to non-written disclosure

Intermediate documents (documents published between the date of filing and
the priority date)

Documents relating to theory or principle underlying the invention (docu-
ments which were published after the filing date and are not in conflict
with the application, but were quoted for a better understanding of the
invention)

E Potentially conflicting patent documents, published on or after the filing date

of the underlying invention

D Document already cited in the application

L Document cited for other reasons (e.g., a document which may produce

doubts on a priority claim)

T O >

=]
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¥

PC Tiling Publication
0 12 16 18 22 28 30
Priority request ISR + Written Demand IPRP
IT, UK, CN Opinion (optional)

National or
Regional Phases

Fig. 3.3 The PCT procedure and its timing (in months)

The PCT system simplifies multinational filing procedures and allows postpon-
ing spending. On the other hand, it implies an increase of overall costs. A general
suggestion is to apply for a national patent in one’s own country and then choose
the next procedure among the following:

e apply for a European patent and file separate national applications in non-Euro-
pean countries;

e apply for a PCT patent including the European patent;

e apply for national patents.

3.2.7 Utility Models

If compared to other industrial property rights, there is no harmonized (interna-
tional or European) legislation on utility models. Only the Paris Convention
(1883) hints at them and sets out some general rules, such as national treatment
to non-resident holders and temporary protection in international fairs. Therefore,
a utility model can be protected on a national basis, but such protection is not pro-
vided for by the laws of all states.

Utility models and patents protect different aspects of innovation. A patent for
industrial invention refers to a new invention, provided with non-obviousness and
liable of industrial application, whereas a utility model consists of an improvement
in the object’s shape, which does not constitute a solution to a technical problem,
but rather confers a particular utility to an already existing product [14].

The improvement obtained by the shape provides the product with an immedi-
ately evident higher effectiveness and/or ease of use compared to known products,
but does not transform the object into something substantially new and different.

A utility model has a shorter duration than a patent: in Italy, its duration is
10 years from the filing date and it is not subject to any examination.

A utility model may also be extended as European patent application.
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The system of utility models was originally a German creation, then it has
become particularly successful in Asian countries: Japan, Korea, China, Taiwan
and Vietnam.

3.2.8 Industrial Designs

About designs, the community rules envisage a dual type of protection: unregis-
tered and registered designs.

Unregistered designs are protected, starting from the date of first disclosure
and for a maximum of 3 years, against slavish copying. Registration provides a
broader protection (not only from the standpoint of time, namely for 25 years,
with renewals every fifth year), namely it confers the following rights:

e it prevents the use not only of an identical design, but also of a design reproduc-
ing the same overall impression;

e it excludes third parties from using the design (manufacturing, offer and/or sale,
import/export, utilization).

New designs provided with an individual character may be registered (not pat-
ented). Assessment is no longer based on the aesthetic value (the requirement of
special ornamentation was removed). A design is new if, before the application
filing date, no identical design or no design differing only in trivial or irrelevant
details has been disclosed [19].

The requirement of novelty is absolute: this means it has no limitations in terms
of either time or territory. However it is softened by some provisions:

e knowledge by informed users;

e disclosure to third parties under a duty of confidentiality;

e disclosure to third parties entailing abuse against the applicant;

e pre-disclosure by the author during the 12 months preceding the application filing.

A design is provided with individual character if informed users would find it dif-
ferent from other designs available to the public, taking the degrees of freedom of
designers into consideration.

The individual character has no aesthetic reference.

Informed users are neither experts or design critics, nor average consumers, but
people who is well acquainted with the market of the product where the design is
embodied and is able to recognize those aesthetic differences which might escape
the attention of occasional purchasers.

Some examples of assessment of the requirements are presented in Annex 1 at
the end of this chapter: they show some decisions of the Invalidity Division of the
Office for Harmonization in the Internal Market (OHIM).

The individual parts of a complex product are also liable of protection, but only
with regard to their outer appearance.

Once embodied in the complex product, the component must remain visible.
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Spare parts can be protected only theoretically: in actual fact, the holder cannot
prevent independent spare part dealers from reproducing and selling a component
whose aim is to repair a complex product and restore the original look.

Law-makers opted for deregulation in the market of spare parts.

The “repair clause” should exclude accessories, because these feature a shape
which tends to be free and self-standing, since they are provided with autonomous
aesthetic value [11].

A design is also protected by copyright, but only if it is provided with creative
character and artistic value.

It is hard to define as well as to assess the above-mentioned requirements: in
definition, reference might be made to the personal imprint supplied by the author
to the work, whereas in assessment reference might be made to the particular aes-
thetic value of the work or the strong innovative character compared to current
socio-cultural trends.

Design [...] as a word is common enough, but it is full of incongruities, has innumerable
manifestations, and lacks boundaries that give clarity and definition.

Design has so many levels of meaning that it is in itself a source of confusion.

John Heskett, 2002

The design has a more complex nature than invention engineering. Actually, it
should be noted how hard it is to define what intent to “industrial design” is and to
provide a definition including all the facets of this discipline.

Industrial design is an inseparable mix between art and industry. In particular,
the Italian design plays a recognized world-class role which combines elegance
and practicality, innovation and modernity.

Industrial design products ensure a precise identity, can increase the value of a
product on the market, improving business performance and promoting competi-
tiveness. In addition, the industrial design is an indicator of cultural belonging and
identity.

Industrial design protection is an incentive for the development of Italian
design in the creation of quality through the use of legal instruments. It also allows
authors to obtain exclusive rights by preventing the spread of unauthorized copy-
ing and imitation of their project by a third party.

The industrial design—that cannot be defined either as Article or science, or as
technology, it has elements from all these three disciplines—does not easily adapt
to the models and procedures used for the protection of inventions.

Design is a subject on which, in recent years, the European Commission has
either directly or indirectly promoted a number of initiatives, from law-making
and regulation of intellectual property rights in the fight against infringement, to
the promotion of a number of support activities and European projects to foster
research, learning and networking.

Effective solutions to the protection of designs and models should be inves-
tigated in view of the peculiarities of this area, if not difficult, design is the
definition of the object of protection, it is not easy to provide an exhaustive def-
inition of the concept of invention design, including the various facets of this
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sector, compared to what you might do instead with inventions of an engineering
character.

In this context, the protection of designs has always been held on the back-
ground. The case is very often considered “easier” than the utility patent and this
modus operandi and related procedures have been inherited.

The filing of an application for industrial design can protect the appearance of any
object produced on an industrial scale or handicraft item, such as the characteristics
of the lines, contours, colors, shape and surface texture or materials of the product
itself or its ornamentation. This definition also includes components that must be
assembled into a complex product, or a product formed from multiple components
which can be replaced, permitting disassembly and re-assembly of the product.

In particular, the industrial property law distinguishes industrial design from industrial
model. The definition of industrial design comprises decorations, shapes, lines, colors,
fonts and presentations, while protecting industrial models is reserved for creations of
three-dimensional character that give a distinctive look to a product; without the applica-
tion of said three-dimensional shape to the product, a further technical effect is involved.

3.2.8.1 Italian Procedure

A design is the exterior appearance of a product, or of a part thereof, as evidenced
by visible characteristics (shape, texture, contours, materials, ornaments), but pro-
tection is not granted to the components of a product visible in the course of its
normal use.

Product means any industrial or handicraft item including packaging, graphic
symbols and typographic typefaces but excluding computer programs.

It also includes products that are composed of multiple components, which may
be disassembled and reassembled to form a complex product, or a product formed
from multiple components which can be replaced, permitting disassembly and re-
assembly of the product.

Protection is also possible for the components of a complex product as such,
provided that they remain visible during normal use of the complex product.

At present there is a gap regarding the components used for re-separation of
the complex product so as to restore its original appearance (e.g. car parts); the
difficulty of the subject has led the Community legislature to envisage that the
Member States are free to maintain or to deregulate the regime of applicable pro-
tection. Italy has decided to maintain the principle of non-enforcement of such
components (clause must match).

The law also distinguishes protection for:

(a) Industrial Design: Creating two-dimensional character that is attributed to the
product and gives it a unique look; this means that it can also include shapes,
lines, colors as a decoration.

(b) Industrial Model: Creating three-dimensional character that gives a distinctive
look to a product; without the application of said three-dimensional shape of
the product, the occurrence of a further technical effect is implied.
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The registration of a design is done by submitting an application at the Italian
Patent and Trademark Office (UIMB); registration is granted if the design meets
the requirements of Novelty and Individual character.

Since design has “peculiar features”, some amendments have been introduced
so that disclosure is not considered as destructive of novelty if the already existing
earlier design could not be reasonably be known (pre-use right) by circles special-
ized in the field and operating within the European Community.

The pre-use right protects anyone who has used in their own company and kept
secret an invention which is later patented by others.

Should an inventor keep secrecy and should another inventor achieve and patent
the same invention, the law envisages the right of pre-use, which allows the former
inventor to keep on exploiting the invention within the already existing limits of use.

The right of pre-use is granted only if the invention has been used during the
12 months preceding the patent application.

The second fundamental rule establishes that any disclosure of the design
before the application filing date or before the priority date prevents the valid reg-
istration thereof. Also in this case an amendment was envisaged: a “grace period”
has been introduced so that the disclosure made by the author in the 12 months
preceding the application filing date is not considered to be prior disclosure.

The grace period is a period of 12 months (6 months for the U.S. and Japan) in
which the company can test the product and see if there is feedback from the mar-
ket. The advantage is that it saves new inventions from “destruction” while giving
the company a “little time” to verify the validity of the product on the market. The
disadvantage is that if you disclose a model or design in Italy and then apply for
protection in other countries outside Europe, where there is a principle of absolute
novelty, pre-disclosure prevents from the registration in those countries.

The duration of protection is 5 years, renewable for four additional times, for a
total of 25 years. The renewal must be made within 6 months before expiration or
after 6 months by applying a surcharge for the additional period.

One single registration can contain several designs, if the products belong to
the same class of the International Classification for Industrial Designs. The same
registration can protect a set of products with the same characteristics normally
sold together, or that have been designed to be used together. In the same applica-
tion, products considered as variants of two designs can be filed too, but it is nec-
essary that they refer to the same product and are not substantially different from
each other.

The registration of a design and industrial model allows for adding the protec-
tion of the project with other forms of industrial property. If a new form or a new
variant of a shape makes the product/system more comfortable or allows for using
the same product in a more effective way, it is possible to apply for a patent or a
utility model.

A design is invalid when:

e it does not fullfill the requirements of novelty and individual character;
e it is contrary to public policy or accepted principles of morality;
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e it is in conflict with a previous registration;

e if the use constitutes infringement of a mark or an intellectual work protected
by copyright;

e it represents flags, signs or emblems of state, official signs or control of inter-
governmental organizations.

e it is dictated by technical function.

3.2.8.2 The Protection of Community Designs

In Europe a design can be protected at a national level, by filing the design with a

national office in accordance with the specific laws and procedures.?’ But, it can

be also protected at a Community level, by virtue of a Community design.

Protection allows the applicant to prevent others from using its design without its

prior consent, thus encouraging investments in the development of new products.
The most important European directives for the protection of Design are:

e the Directive 98/71/EC of the European Parliament and of the Council of 13
October 1998 on the legal protection of designs.

e the Council Regulation (EC) no. 6/2002 of 12 December 2001 on Community
Designs.

Through these laws member States of the EU are encouraged to support the
legal protection of designs, to remove the heterogeneity of former national leg-
islations and to clear juridical uncertainties. This last issue is based on the fun-
damental principle that the protection of designs confers exclusive rights on the
shape of a single product, of a complex product or of a particular component, pro-
vided that the design is new and has an individual character (Article 1 and 3 of the
Directive). The notion of ornament is overcome and any reference to aesthetical
features is removed, so that even functional or ergonomic industrial designs may
obtain legal protection.

The EC Regulation no. 6/2002 also establishes a new and peculiar instrument
for the legal protection for designs, known as Community design, that is a single
title with validity throughout the European Union. Meant to coexist with national
designs, Community design shares the same basic rules of legal protection with
them, so as to guarantee unity of law enforcement regardless of the chosen method
or instrument of protection.

Community designs may be either registered or unregistered, but both of
them must comply with the two fundamental requirements (shared with national
designs) of novelty and individual character.

The procedure to register a Community design is the same throughout the terri-
tory of the EU and is available since 1 April 2003; it requires the filing of the spe-
cial application with the Office for Harmonization in the Internal market (OHIM),

20 For national discipline, reference is made to the relevant paragraph in Sect. 3.7.


http://dx.doi.org/10.1007/978-3-319-01207-0_3

38 3 Innovation and Rights

located at Alicante; the registration gives the holder exclusive right to implement
and market the protected design, either individually or on the products in which it
is incorporated, for a period of 5 years, which can be extended to a maximum of
25 years with following renewals.

The unregistered Community design is in force since 6 March 2002; it is
acquired by the author free of charge and automatically (without filing any appli-
cation) starting from the date of disclosure or public use and with a duration of
3 years. The protection granted by unregistered designs is less complete than the
one offered by registered designs and covers the design only against copying.

The unregistered design aims at providing legal protection to products hav-
ing a short trade life, widely represented in the fields of fashion, textile or toys.
Although the procedure for registered design is quick, easy and not expensive, it
is poorly suitable for products which are often meant to remain on the market for
less than 1 year: in that case, the unregistered design offers adequate protection
from copying, without needing any cost or formal procedure for its obtainment.

The unregistered design has another important goal: it offers protection against
copying to those designs whose registration has been applied for, but which, must
undergo an experimentation period in the year after the application filing. During
this time, if unregistered Community designs did not exist, these designs might be
freely copied without infringements of rights, since they are not yet registered. This
so-called “grace period” (involving experimentation for 1 year) is foreseen by the
new Community rules and is aimed at avoiding that disclosures of the design before
the filing date, made by the author or with the consent of the author, may destroy
the novelty of the pending design. In contrast with previous national laws, any dis-
closure of the design by the author or with the consent of the author in the year fol-
lowing first disclosure does not destroy the novelty of the creation, which can hence
be marketed and tested in terms of commercial success, without negatively affect-
ing the validity of a registration applied for within 1 year. During this 1 year experi-
mentation period, the unregistered design protects the product against copying.

3.2.8.3 International Protections

The Hague Agreement is an international registration system that provides the
opportunity to obtain protection for industrial designs in the States and intergov-
ernmental organizations that are part of it. The agreement consists of three interna-
tional treaties: the first was signed in London in 1934, the second in the Hague in
1960 and the last in Geneva in 1999. Currently 48 countries have joined it, includ-
ing all states of the European Community.

The international registration of the design under this agreement does not per-
mit the grant of a patent design such as the Community design. However, with the
international design you can claim priority within 6 months from the date of the
first national registration.

Indeed, the international registration is a simplified procedure that allows to
submit a single application to the World Intellectual Property Organization by
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the competent authority of the original country, rather than filing several design
applications in the countries of interest.

The phases of examination and registration will be made by the respective pat-
ent and trademark offices of each member State in accordance with the applicable
laws.

The international registration has an initial term of 5 years and is subjected to
national legislation in force in each of the designated States.

The validity of protection may be prolonged for a further period of 5 years up
to a maximum of 10-25 years, depending on the internal legislation of each coun-
try. In the United States the duration is 14 years, while in Europe, it is 25 years.

The main difference is that the Community design grants one right in the whole
territory of the EU, whereas the Hague Agreement gives the possibility to file
through one centralized application several national design applications for several
design rights.

3.2.8.4 Other Protections

In addition to the registration of the national and/or Community design, designers
can protect their products through other legal instruments.

Another form of legal protection is copyright. The law offers each EU Member
State the opportunity to rule independently with regard to the requirements for the
recognition of copyright to industrial designs.

However, Italy has amended its copyright law by removing the concept of split-
ting the artistic value from the industrial nature of the product and introducing
products with creative character and artistic value as works of industrial design.

3.3 The Patentability Requirements

There are three patentability requirements: novelty, inventive step and industrial
application.

The normative references, considering the Italian and the European law, are as
follows.

3.3.1 Novelty (Article 54: EPC)

1. An invention shall be considered to be new if it does not form part of the state
of the art.

2. The state of the art shall be held to comprise everything made available to the
public by means of a written or oral description, by use, or in any other way,
before the date of filing of the European patent application.
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3. Additionally, the content of European patent applications as filed, the dates of
filing of which are prior to the date referred to in paragraph 2 and which were
published on or after that date, shall be considered as comprised in the state of
the art.

4. Paragraphs 2 and 3 shall not exclude the patentability of any substance or com-
position, comprised in the state of the art, for use in a method referred to in
Article 53 (c), provided that its use for any such method is not comprised in the
state of the art.

5. Paragraphs 2 and 3 also shall not exclude the patentability of any substance or
composition referred to in Paragraph 4 for any specific use in a method referred
to in Article 53 (c), provided that such use is not comprised in the state of the art.

Art. 46 (Legislative Decree No. 30 of 10 February 2005)

1. An invention shall be considered to be new if it does not form part of the state
of the art.

2. The state of the art consists of everything made available to the public, in the
territory of the State or abroad, before the patent filing date, by means of a writ-
ten or oral description, by use or in any other way.

3. Additionally, the content of national patent applications or of European or
international patent applications designating Italy and being effective therein,
as they were filed, the dates of filing of which are prior to the date referred to
in paragraph 2 and which were published or made available to the public on or
after that date, shall be considered as comprised in the state of the art.

4. The provisions of paragraphs 1, 2 and 3 shall not exclude the patentability of
any substance or substance composition already comprised in the state of the
art, provided that it is aimed at a new use.

3.3.1.1 Comments

The novelty requirement aims at not allowing for the patenting of what is already
known.

The basic concepts are the notion of absolute novelty (the state of the art com-
prises all the knowledge, wherever it has been made accessible to the public, by
any means) and not accessible to the public.

The state of the art consists of four categories of concepts [13]:

e the common general knowledge (contained in textbooks and in the main techni-
cal papers);

e enhanced knowledge (all patents published by the USPTO, the EPO and the
JPO, the patent literature of the most industrialized and of non-industrialized
countries specialized in technology);

e the hidden knowledge (graduation thesis, conferences, publications filed in
libraries, etc...);

e patent applications filed before but not yet published.
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To be novelty destructive, any disclosure must be carried out with regard to skilled
persons who can understand and implement the invention.

An invention is not considered to be disclosed if it is communicated to per-
sons legally bound to secrecy either by law (company employees) or by contract
(because they have signed a confidentiality agreement).

Summarizing, novelty is lacking when in a single document the reproduction of
the invention, or rather of the essential technical features thereof, may be found;
then novelty is lost.

3.3.2 Inventive Step (Article 56: EPC)

An invention shall be considered as involving an inventive step if, having regard to
the state of the art, it is not obvious to a person skilled in the art. If the state of the
art also includes documents within the meaning of Article 54, Paragraph 3, these
documents shall not be considered in deciding whether there has been an inventive
step.

Art. 48 (Legislative Decree No. 30 of 10 February 2005)

An invention shall be considered as involving an inventive step if, hav-
ing regard to the state of the art, it is not obvious to a person skilled in the art.
If the state of the art also includes documents within the meaning of Article 46,
Paragraph 3, these documents shall not be considered in deciding whether there
has been an inventive step.

3.3.2.1 Comments

An invention is new if it is different from the prior art and not obvious when it is
substantially different.

The requirement of inventiveness is intended to exclude the patenting of all that
is but a manifestation of the normal technical progress, although it is new.

Compared to novelty, the state of the art that is considered for assessing the
inventive step, does not include patent applications not yet published.

An invention lacks inventive step if it reproduces substantially the same func-
tion or the same result of a prior art document.

A solution which a person skilled in the art would achieve without a particular
intellectual effort, or through a trivial and obvious combination of two or more
prior art documents, is not original.

To assess the requirement of inventive step, it is necessary to put a few ques-
tions, namely [18]:

1. how can relevant documents be found?
2. how do they combine with each other?

The prior art search cannot be done without limits.
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The following knowledge should be excluded:

1. hidden knowledge (because it is not easily accessible to a person skilled in the
art);

2. patent applications which are still secret at the date of filing of the application
under examination;

3. particularly old prior art, which should not be combined with recent prior art.

Applying the so-called Problem & Solution Approach (PSA), only the prior art
that solves the same technical problem should be considered.
The PSA is defined as follows:

o identify the closest prior art (CPA), typically and ideally consisting of a single
document);

e check if there are technical differences between the claimed invention and the
closest prior art (if no difference is found, the invention is not new);

o identify the technical effect caused by this difference;

o infer the objective technical problem from that difference (so that the difference
is the solution to the technical problem);

e assess whether the objective problem is technical (if this condition is not met,
there is no technical breakthrough over prior art and therefore no inventive
step);

e determine whether there are indications in the state of the art that would lead a
person skilled in the art to solve this technical problem in the same way as in
the invention (if there is any, no inventive step exists).

The closest prior art must be in the same technical field as the invention: the
choice falls on the document that describes most technical features in common or
most similar functions and/or properties.

After having identified the relevant prior art, the applicant must verify if the
documents could be combined to establish the inventive step.

The EPO applies the could/would approach: would a person skilled in the art
achieve the invention or could such person skilled in the art implement it?

Already the documents under consideration must contain the teaching to com-
bine the prior art found.

It must be pointed out that the person skilled in the art is an ideal figure: it is a
technician, with a general knowledge in the technical field of the invention, with
normal working capacity but without inventive skills. In certain cases it is a group
of researchers (in multidisciplinary fields such as nanotechnology).

Example

The invention claims:

An alloy having composition ABC for use as a corrosion-resistant material in
devices exposed in saline environments.

Document D1 describes an alloy ABD which has good resistance to corrosion
(without specifying that it functions in saline environments). The difference is the
substitution of C with D in the alloy.
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Document D2 discloses a composition suitable for use in the manufacture of
boat hulls and comprising B alloyed with C, D or E.

D2 teaches that the elements C and D may be in mixture with AB, whereas C,
D and E are elements which may be interchanged with B.

Therefore a person skilled in the art would be motivated to replace C or E for
the element D to obtain a good resistance to corrosion in a saline environment.

3.3.3 Industrial Application (Article 57: EPC)

An invention shall be considered as susceptible of industrial application if it can
be made or used in any kind of industry, including agriculture.

Art. 49 (Legislative Decree No. 30 of 10 February 2005)

An invention shall be considered as susceptible of industrial application if its
subject matter can be made or used in any kind of industry, including agriculture.

3.3.3.1 Comments

The industrial application requirement is suitable to exclude the patentability
of inventions which are not technically feasible (e.g. perpetual motion or time
machines), which violate physical principles or which were not technically feasi-
ble at the time when the patent application was filed.

3.3.3.2 Lawfulness (Art. 53 (a): EPC)

European patents shall not be granted in respect of inventions the commercial
exploitation of which would be contrary to public order or morality; such exploita-
tion 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.

Art. 50 (Legislative Decree No. 30 of 10 February 2005)

1. Inventions the implementation of which is contrary to public order or public
morality are not patentable.

2. The implementation of an invention cannot be considered to be contrary to pub-
lic order or public morality merely because it is prohibited by law or regulation.

3.3.3.3 Comments

Since article 50 EPC must be considered restrictively, its application has not been
frequent (for example, patenting cherry bombs)
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Art. 6 of the Directive on Biotechnology provides some examples of inventions
which are not patentable because they are contrary to public morality and public
order: processes for cloning human beings, processes for modifing the germ line
genetic identity of human beings, uses of human embryos for industrial or com-
mercial purposes, processes for modifing the genetic identity of animals which are
likely to cause them suffering without substantial medical benefit to man or ani-
mal, and also animals resulting from such processes.

For the conditions of patentability, also the following articles are important
other factors.

3.3.3.4 Unity of Invention (Art. 82: EPC)

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.

3.3.3.5 Disclosure of the Invention (Art. 83: EPC)

The European patent application shall disclose the invention in a manner suffi-
ciently clear and complete for it to be the carried out by a person skilled in the art.

3.3.3.6 Claims (Article 84: EPC)

The claims shall define the matter for which protection is sought. They shall be
clear and concise and be supported by the description.

3.4 Patent Searches

When judging whether an invention meets the patentability requirements (i.e. if it
is new and inventive), a deep search in databases (patents, scientific articles, etc...)
must be carried out [18].

But before starting the search to retrieve all the relevant documents, it is useful
to establish a clear strategy and more precisely it is necessary to:

o identify the essential technical features and not every single detail of the inven-
tion (so it will be easier to deduce the keywords for the search query);

e note that the non-technical features are not part of the state of the art and there-
fore are not to be searched for (non-technical elements are the description of an
algorithm, a mathematical method or a business method);

e understand the technical problem solved by the invention (important because to
make a technical breakthrough, the invention must relate to a “technical prob-
lem” and must be defined in terms of “technical features”);
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e select the most appropriate database, taking into account the coverage of the
data (i.e. the number of documents included and searchable).

Mainly before filing a patent application, it is appropriate to consider the patent
information in addition to scientific literature to determine if a technology (or a
device or a process) is already known in the state of the art (and therefore avoid
reinventing what is already potentially available as knowledge, wasting resources
in terms of time and money) or if it has already been patented: if a technology is
protected by a valid patent, it cannot be implemented or reproduced without the
owner’s consent, nor can it patented by others (since novelty is missing).

Other cases in which it is necessary to make a search in patent databases are the
following ones:

before marketing a product (a device or an equipment);

to monitor competitor activity or a specific technology;

to establish the guidelines for the research and development activities;
in oppositions against the grant of a patent.

This information can only be retrieved with a search in patent databases [9].

Sometimes patents are not taken into account because, rather than useful infor-
mation resource, they are seen only as tools for business or considered too difficult
to understand or because access to information is considered too expensive.

However, patents describe details that are not usually found elsewhere.

While scientific papers are widely cited in patents, the opposite is very rare: a
recent study showed that only 0.25 % of articles in the life-science industry quote
patents [30].

In addition, patent texts are easily accessible (since free databases offer more
possibilities to search for information and an increasingly higher number of docu-
ments on file) [21].

However, the usefulness of patents as a source of information decreases due to
several factors, such as [6]:

the availability (and thus the completeness) of data;

the constant increase in the amount of data uploaded in databases (mainly from
China, Japan and Korea);

as a result of globalization, patents filed in all states are important;

the complexity of the technology.

3.4.1 Tools to Find Patent Information

Different search systems are usable, both free of charge, provided by national or
international (EPO) patent offices and by independent producers (Google Patents)]
and professional (Derwent, Micropatent, Questel-Orbit, etc...).
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The data available in the various databases and the search capabilities may vary
considerably, ranging from the simple bibliographic or keyword search (for exam-
ple, the Patent Abstract of Japan — PAJ-database) to the retrieval of information
unavailable elsewhere.?!

In addition to search, many national offices offer services such as the possibil-
ity to store on disk patent texts and information on legal status.

The EPO and the USPTO?2 also provide access to the register that contains data
relating to the prosecution of patent applications.

PATENTSCOPE®, the portal of WIPO, allows searching more than 2 million
international (PCT) patent applications and graphically displaying the results on
the basis of some simple data such as publication date, main inventor, applicant,
IPC classification (see Fig. 3.4).

Professional systems offer more possibilities of search and retrieval of data (in
terms of both number and type of stored documents and searchable classifica-
tions?3) and especially of statistical analysis of the results. The use of titles and
rewritten summaries adds value.

3.4.2 Patent Classification

The classification of patents means to organize, catalogue and index the technical
content of such documents so as to be able to identify and search them easily and
accurately.

Patent literature is actually so broad that the retrieval of information is hard
without the aid of classification.

The examiners of national and international patent offices (the EPO,2* the
USPTO, and so on) are the ones which give one or more classification codes® to
patent applications.

Although the international patent classification (IPC) is the most widely used,
other types of patent classifications exist, for example the Cooperative Patent
Classification (CPC), the United States (USPC), the Japanese [(FI—File Index) the
F-terms (File forming terms)] classifications, and so on. In any case, all of them
have a very large number of categories (see Table 3.2).

21 In the database of the Canadian Intellectual Property Office (CIPO) alone, bibliographic
searches on Canadian patents registered since 1869 can be performed.

22 The USPTO database was the first one to be accessible online since 1994; four years later, the
EPO followed the example of the United States with Espacenet.

23 HGIFH.

24 EPO examiners classify not only patents, but also technical and scientific papers.

25 Depending on the complexity of an invention, the number of IPC classes may be considered
as the indication of the complexity of an invention and it is related to the number of claims and
above all to the number of pages.



3.4 Patent Searches 47

~ B bsbite | Davtich | Espakol | Frasgais | BER | BR0| | Podugeds | Precess | 82|
WIPO g PATENTSCOPE
WORMLD INTELLECTUAL PROPENTY OMRGAMNIZATION
Search Rrowse Transiste Options L Logn Help
Resuts 1.90 of 121 for Crifera ALL rico & mllano) Ofce(s) wo Languags EN Siemming tive
prev T 2 3 4 § & F & % W nad Pagefi 11300
Riefine Search ALLNAMES (postecrico & milano) [ s ]

 Countnes  ManIPC ManAppicant  MainApplcant M inventor  Pub Date
ssmsnnnsesnsesnsess T
reuricnco oo IR ™ s
mnurises [l
teenomacnries o )
TECNOMAGNITLS PA .
hnumvam&o.
P TYM S p A .
neeront s )
rusanitas masout s p 4
ousea |
oansesea |

S P Oue O <18
No Cr Time PubDate  IntClass Appi No Apphic ant Ieeerdor
1. WO WOROT1/1 28921 -AUTOMATED SERVICE | 20102011 (080 PCTATZ010000164  NEPTUNYSRL r o

TIME ESTIMATION METHOD FOR IT 10000
SYSTEM RESOURCES

Ametnod for upgrading of allocating resources in a IT system 15 Gisclosed The method e steps of 9a ampling
VETRUS of n e (T syitem and Ten analydng said dalase! 10 obtan service Sme hrough Clusierwise regresson

procedure, $id Semce bme bénng uied 10 INGoer The UDGrace Or 0L M0 of S3ed réS0urces, wherein method further comprises the Tollowing

bt (i) nOAmaloe Callecied Astasst (6 acafier data when idileatnn has hesn rionded (s peedde fioe patton Mﬁm«'t_n«x\:«_

—

Fig. 3.4 Example of statistical analysis with Patentscope®

Classification helps in performing searches (prior art, novelty or patentability)
regardless of the used language, because in this way notions or ideas which are
sometimes hard to express through words can be searched for; another important
help of classification is the availability of abstracts (in English) or even patent
texts are not always available (very old patents are classified as images and hence
are not searchable through keywords).

Since a classification perfectly matches the inventive notion in no more than
10-20 % of cases, the use of keywords remains at any rate an essential search
method.

3.4.2.1 International Patent Classification

The International Patent Classification (IPC) is a system to classify and search for
patents and scientific articles [28].
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Table 3.2 The main types of patent classification

Type of classification Number of categories

1PC 69,000

CPC 250,000

USPC 430 classes and 140,000 subclasses
FI 180,000

F-terms 350,000

The classification overcomes possible problems related to terminology (the lan-
guage used in patents is a compromise between the legal and the technical jargons)
as well as those arising from the fact that text searching is not always available
(for example, the USPTO database contains only images for patents from 1790 to
1976) and finally it is really effective because useful information is not necessar-
ily based on text (for instance chemical formulas, nucleotide sequences or circuit
diagrams).

Inventions are classified based on both functional features and possible applica-
tions. The IPC divides patentable technologies into eight sections (A-H), in their
turn broken down in increasingly detailed levels (classes, subclasses, groups and
subgroups).

3.4.2.2 Other Classification Systems

The classification system applied by the European Patent Office (CPC—
Cooperative Patent Classification) is based on the IPC system, but is more
detailed and undergoing to a higher number of revisions.

The CPC scheme is based on the former ECLA subdivisions and includes:

e all former ICO codes;
e almost entirely the former EPO Keywords (KW);
e some entries originating from USPC.

CPC is similar to ECLA but uses longer numbers to replace the old ECLA letters
at the end of classes. Now the CPC scheme consists in a total of about 250,000
subdivisions.

The Espacenet database allows users to perform searches in both systems
(Fig. 3.5) (IPC and/or CPC).

The Japanese classification File Index (FI) is very similar to the Cooperative
one (CPC): it is actually a one-dimensional classification system with a hierarchi-
cal structure, based on the IPC system but with additional subdivisions (specified
by subdivision symbols). In some cases a file discrimination symbol in the form of
a letter may be added [29].

An example of the FI is reported here: C 01 B 31/02, 101 F

Instead, the so-called File Forming terms (F-terms) follows a different standard:
it is a two-dimensional matrix system (not deriving from the IPC system) devised
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Fig. 3.5 Screenshot of the search page of the Espacenet database

in order to analyze some particular technical fields from differing viewpoints and
improve the efficiency of prior searches. F-terms derive from File Index, but in
practice they are two distinct and in parallel developed systems.

Each F-terms consists of a code (named theme code—corresponding to a cer-
tain File Index and representing a technological field) and of a code (named ferm
code, assigned depending on several technical factors, such as starting materials,
purpose, use, products, chemical structure, chemical—physical properties, etc.).

An example of the F-terms is reported here: 4C146 BC 09

The F-terms system contains much more subdivisions than the CPC system;
both systems are organized on a regular basis upon the initiative of examiners and
are published in the front pages of only Japanese patent applications.
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In the English version of the search interface Patent Map Guidance (Fig. 3.6)
it is not possible to carry out searches using F-terms (these are available in the
Japanese interface only).

To perform searches, it is advisable to identify the main class IPC and deter-
mine the corresponding FI class (through the PMG system—Fig. 3.6). Having
thus obtained the theme code (e.g. 4C146), you can either click the code
(expressed in the form of a hyperlink) or enter it in the field F-ferms to display
the list (List) of the term codes. The option F-terms description is quite ineffec-
tive—at least as concerns the English interface—since most information has not
yet been translated: only about 200 of the 1,800 theme codes have an English
translation [2].

The US classification system (USPC—Fig. 3.7) is based exclusively on the
technology described in US patents. Plants and ornamental designs are classi-
fied differently [10]. The USPC system (http://www.uspto.gov/go/classification/)
arranges technical and patent literature into classes and subclasses. The classifica-
tion is based on:

e industrial field;

e utility (a broad notion relating to the function, the effect or the achieved
product);

e structure (chemical/physical composition or configuration).

3.4.2.3 Strategies

No single strategy exists to search for a classification code assigned to an inven-
tion. For example, based on the IPC system, it is possible:

e to perform an initial search based on keywords in the title and/or in the abstract
and then perform a statistical analysis of the codes ascribed to the documents
which are deemed relevant; or else


http://www.uspto.gov/go/classification/

3.4 Patent Searches 51

Main CPC Sections = USPC Class Numbers & Titles USFC Class Numbers Classification Search Fage Contacts Help

Access Classification Infermation by Symbol

Select Classification System: & ¢cpe T uspe

Enter Classification symbol: i
e.g., BO2C 190081 or DOBP 1/5264
Select oulput format: & wome T poF
1 Scheme =
Solect Contorst: Diefinitions =l
Clear I Submit I
. Eedersl Acthiies ventory » Departmert of Commerce Sirateqy Begeting Organized
Privacy Polcy form (F, WoFEAR Act Repor] Biacy (STOPY
« Moife:abon aned Federsl » Beguislions gov Carears
T Employes Artikscrimnabon and
: » STOPFakes gov Site index
ooty Eistafiation (NoFEAR) Act
Aarts . P = Deportment of Commerce Contact s
\nformetion Gy Casdetres » Ersdom of information Acl » WAy e
(FO4a)
Thig page is owned by Ofice of the Chief C Officer Last Modified: 1172672012 51816 PM

Fig. 3.7 US patent office site and page for searches

e to use the Catchwords Index (Fig. 3.8) available in the WIPO website (http://
web2.wipo.int/ipcpub/#&notion=cw) (although the number of terms contained
therein is limited); or else

e to perform a search with the IPCCAT tool (https://www3.wipo.int/ipccat/): bet-
ter results compared to the Catchwords Index are achieved (Fig. 3.9).

3.4.2.4 Limits

One of the main difficulties in using classification arises from the circumstance
that no unified scheme exists and accordingly the examiners or patent searchers
who query several databases must learn to recognize the various classification
systems (IPC, CPC, USPC, DEKLA, FI, F-terms, etc.). Some classification codes
apply to national patents only (USPC, FI, F-terms) and hence it is preferable to use
the IPC and CPC systems.

The primary aim of a classification system is the creation of an effective search
tool, but if a subgroup contains a high number of documents, it is unuseful at all!
This is the reason why classification codes are subjected to a revision by examin-
ers in the event of new technologies are available or when the size of subgroups is
too wide: the purpose is to make patent searches more efficient.
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Fig. 3.8 An example of catchwords index
3.4.3 How to Perform a Patent Search

The purpose of a prior art search is to find whether the essential technical features
of an invention are already described in some other document (patent or scientific
paper); the examiner needs to obtain not the match of words (that is, whether all
the keywords used are found in a document) but of concepts, which are better
expressed through codes or classification symbols.?6

Patent searches can be performed either by a series of terms that characterize
the invention under examination or by classification symbols, or a combination of
both the above-mentioned categories.

Usually a search is the result of the combination of independent mechanisms
(text and classification or text and chemical formulas) [1].

The most intuitive way to conduct a search is certainly the use of a set of
keywords.

But first the examiner needs to understand the invention in all its aspects by
identifying the essential technical characteristics to look for, the elements that rep-
resent the core of the invention [26].

26 Classification reduces dependence on the language of the original document.
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Fig. 3.9 Screenshot of the WIPO web page to search for IPC codes by keywords

Many searches are not successful because they wrongly identify the technical
content of the invention and the choice of search terms.?’

The search carried out only by keywords may be not accurate and precise
because it is limited by:

e terminology issues: a patent is a document that is meant to be defended in court
(and not to be easily found in a database!) and therefore the language in use is a
compromise between the technical and the legal jargons (sometimes the inven-
tor uses neologisms);

e synonyms in different languages;

e incomplete databases (not all databases allow a full-text search) and databases
that store incorrect data (for example, metadata about the applicants and the
inventors);

e gpecific pieces of information may not be present in the text, but only in draw-
ings or in (mathematical or chemical) formulas, in genetic sequences, etc.

The use of an inadequate terminology can be an obstacle to the achievement of an
optimal search (especially in emerging technical fields). A good test to verify that
the terminology in use is appropriate is the International Patent Classification
(IPC).28

If most of the documents obtained by a search are classified within an irrelevant
IPC section (or class), it means that the correct terminology was not used and it is
necessary to define a new set of keywords [25].

27 The percentage of information retrieval varies depending on the synonyms used.

28 Why was the Dewey decimal classification (conceived in 1873 and used in libraries all over
the world) not used and why had a special classification for patents to be devised? Mainly for
two reasons: the Dewey classification encompasses all knowledge (but arts, literature and phi-
losophy are not patentable) and it is not sufficiently broken down.
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One of the main benefits of classification search is the best coverage in terms of
number of documents?? (for the older ones, the full text is usually not available).

IPC and CPC are the best systems to perform an effective search.

In the case of complex inventions it is necessary to identify all possible classifi-
cation codes (if possible at a sub-group level), to avoid losing potentially relevant
documents.

The choice of the database in which to perform the search is also important: the
coverage (both in terms of time and in terms of number of available documents
and updating of data) as well as the field of specialization should be considered.

Computer systems (and in particular search engines and navigation interfaces)
play an important role in patent search.

One of the main features that navigation interfaces must have is the automatic
removal of duplicate patents and their arrangement in families (groups of patents
describing the same invention). Another feature concerns the online access to all stored
data (text, images, and so on) and to each patent sections (description, claims,...).

An example of search strategy>? is the following one [24]:

e perform a preliminary search (using keywords) in the 7itle or Title and Abstract
fields to obtain a minimum set of documents;

e check whether resulting patents are effectively related to the inventive concepts
to be analyzed;

e if so, consider the classifications of relevant patents to broaden your search; oth-
erwise, repeat the search with other keywords.

A general suggestion is not to perform a preliminary search in the full text (which
might generate a high number of results), unless no results are achieved with the
search in the Title and Abstract [31].

Some final remarks about patent searches are the following ones. The main dif-
ficulties in a patent search can be attributed mainly to the following circumstances:

e the number of patent applications is constantly increasing (especially in biotech-
nology, organic chemistry and ICT);

e the quality of the abstracts3! prepared by patent attorneys is quite low compared
to that offered by some database suppliers (e.g. Derwent);

e in many cases it is not sufficient to have a searchable text, because it is essential
to process images, drawings and formulas;

e databases are incomplete.

To overcome these difficulties it is necessary on one side to act on information
technology (development of search engines and navigation interfaces, and the

29 For example, the bibliographic and keyword search on PAJ is limited to patent applications
filed since 1976, whereas the FI classification allows searches to be made not only for patents of
invention since 1885, but also for utility models (which are not envisaged in PAJ).

30 Based on the achievement of a set of highly precise data and the subsequent expansion of
results.

31 Among all the sections of a patent, the abstract is the most neglected. The abstract usually quotes
the first claim and hence is aimed at protecting the invention rather than informing the public.
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availability of more accurate and reliable automatic translators) and on the other
side to make more documents available as full-text (searchable text) [32].

In addition it is expected that semantic analysis might achieve acceptable levels
of accuracy in the very next future.

3.5 Inventions by University Researchers

Pursuant to art. 65 of the Italian Code of Industrial Property (Codice della
Proprieta Industriale, CP]), university researchers or researchers working in any
public research institute are the exclusive holders of the rights arising from their
invention, at least as regards the so-called free research.

Researchers can then assign their property rights arising from the invention to
any third party (including the university).

If there are several inventors, the rights belong to all in equal shares, unless oth-
erwise agreed.

Only those who have actually performed an inventive activity can be acknowl-
edged as co-authors.

Art. 65 applies to researchers of private and state universities alike, but not to
employees of private-law organizations such as foundations, even if controlled by
public institutions.

Compared to employees of corporations or private organizations (or even pub-
lic institutions not having research purposes), university researchers may freely
use the outcome of their research.

If, after 5 years (maybe a too long a time, considering the obsolescence rate of
technology!) from the date of grant of the patent, the researchers has not started
the industrial exploitation of the invention (marketing or licensing), the university
shall acquire, free of charge, the non-exclusive right to exploit the invention and
the property rights related thereto.

The researcher at any rate remains the holder of the rights and might grant
other licenses (also for valuable consideration).

In the event of commercial exploitation of the invention, the researcher shall
be entitled to no less than 50 % of the royalties, before the deduction of financial
charges (art. 65 paragraph 3).

If the research is financed by a private organization or by a public institution
differing from the one the researcher belongs to, the rights on the invention belong
to the university or to the public research institution (art. 65 paragraph 5) and the
researcher only performs professional consultancy [4].

3.6 Technology Transfer Agreements

After an industrial property title has been filed or registered, the problem is how to
exploit the invention.

For a company the options are mainly two: (a) implementation by the company
itself, and (b) sale, licensing or cross-licensing entrusted to third parties.
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Instead university has by contrast a rather restricted scope of action, since it is
not allowed to market inventions directly (except through a spin-off) and must
therefore identify a company on the market to negotiate a license agreement
(either exclusive®? or non-exclusive) for the use of the patent or an assignment
agreement, which however is an outright transfer [23].

A license agreement, which may relate to either patents or know-how or both,
is an atypical (free-form) agreement and has some limitations such as [17]:

1. the territorial scope: outside the borders of the States in which the exclusive
right title has been validated, the holder has no exclusivity (the invention can be
freely implemented);

2. the time scope: the duration of protection is limited (20 years from the filing of
the patent application) and affects the duration of the agreement;

3. the scope resulting from the right of use: scope of coverage determined by the
contents of the claims;

4. the market sector or field of use.

During negotiations, the potential licensee must check carefully:

the ownership of industrial property rights;

the legal status;

the validity of the titles;

the time to market;

the estimation of the fields of use and of the markets;
the freedom of implementation.

The agreement may provide for:

e alicense on later improvements;

e collaboration to ease the implementation of the invention and to obtain the
exclusive right titles, since these activities may extend beyond the time when
the transfer operation is accomplished, when the object of the agreement is a
patent application;

e any sub-licenses.

The costs of maintenance of industrial property rights are usually borne by the licensee,
whereas a decision about who will be in charge of management will have to be made.
Other useful tools during negotiations are: confidentiality agreements, letters of
intent, joint development agreements.
The only guarantee that the licensor takes on is the one relating to ownership,
whereas guarantees are expressly excluded from agreements with regard to:

o the validity of industrial property titles;
e the patentability of the inventions;
e the presence of infringements.

32 The licensee will prefer an exclusive license if additional investments are required before
launching on the market.
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Consideration is generally in monetary form (reimbursement for the achievement
of the titles, assumption of future maintenance costs, payment of a fixed sum, pos-
sibly divided into several installments—down payment or lump sum-, royalties,
usually calculated as a percentage of sales turnover, or periodic fees) but it can
also be non-monetary (cross-licensing, contributions in kind—e.g., equipment,
research contracts).

The licensee is entitled to act in case of infringement (even if the agreement has
not been recorded).

In the event of bankruptcy of the licensee, the license agreement is not auto-
matically terminated, except in the event of winding-up of the company.

If the patent is declared invalid (due to lack of patentability requirements),
the license agreement as well is void (Art. 77 c.p.i) and the licensee is no longer
required to pay future fees.

Invalidity is not retroactive and therefore the licensor is not bound to return any
fees which the licensee may have already paid based on the exclusive rights exist-
ing before the declaration of invalidity.

3.7 Examples of Industrial Design Requirements
Evaluations

Example 1

Decision of the Invalidity Division of 31/03/2008 - ICD000003200

)

Earlier design marketed since 2004

Registration Application 000282660-001
published on 22/03/2005
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Example 2
Decision of the Invalidity Division of 21/01/2008 - ICD000003929

Registration Application 0000334297~ Earlier design published in December
2004 in the magazine "Asian Sources -

0002 filed on 02/05/2007
Computer Products”
Example 3

Decision of the Invalidity Division of 31/08/2006 - ICD000002640

Earlier design No. CN3362229D filed on

Registration Application
07/04/2004

000273693-0001 filed on
29/12/2004
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Example 4

Decision of the Invalidity Division of 31/03/2008 - ICD000004166

- 2 4
q,"‘"‘:a ‘f ._\ — — \
- o 4P
Registration application 000574462 Earlier design marketed since March
0001 filed on 09/08/2006 2005

Example 5

Decision of the Invalidity Division of 21/06/2007 - ICD0000002848

Registration application Earlier design No. 000241609-
000316310-0001 filed on 0001 published on 25/01/2005
31/03/2005
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Example 6

Decision of the Invalidity Division of 24/07/2007 - ICD0000003291

Registration application 000202155- Earlier design marketed since 1947
0006 filed on 15/07/2004
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Chapter 4
Case Study: Wearable Systems

4.1 Introduction and Reference Scenario

All people consider health the main and essential value for quality of life, both at a
personal and social level. Thus society dedicates a lot of resources to the develop-
ment of technologies and their impact in the medical field is enormous.

Now, together with the concept of evidence-based medicine, we can also talk
about technology-based medicine in several applications. Technology also allows
for the development of the concept of quality of care: it is no longer enough to
have diagnosis and advanced therapies but well-being, pleasure and comfort have
become indispensable too [1].

In the modern vision of Healthcare there is also a trend to user participa-
tion in prevention and treatment. This refers to active collaboration of users and
their families in the process of basic health (prevention, diagnosis and treatment)
through the use of new technologies such as the monitoring of physiological
parameters. The future of health care is based on new devices that can provide
more accurate and personalized diagnosis and treatment, accessible anywhere,
anytime.

Shorter hospitalizations and better home care are the objectives for the cur-
rent organization of national health services. This can be achieved only through
technologies aimed at monitoring patients anytime and anywhere for disease pre-
vention, follow-up and support for rehabilitation that can be integrated with the
mobile communication network that is already widespread.

In this context, wearable sensors represent a proposal of strategic interest.

Initially, the interest in wearable systems for health arose from the need to
ensure and extend health services out of the hospital and monitor the state of
health for a sufficiently long period of time.

Wearable Biomedical Systems (WBS) can be defined as integrated platforms
applicable on/to the body to provide “medical activity”: from monitoring biomedi-
cal parameters to drugs delivery and/or supporting/replacing lost functions (assis-
tive technologies) [2].

G. Andreoni et al., Developing Biomedical Devices, PoliMI SpringerBriefs, 63
DOI: 10.1007/978-3-319-01207-0_4, © The Author(s) 2014
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WBS are complex systems that embed several technological innovations (in
electronics, material, processing and algorithms, materials, ...), but above all they
address an important issue in the management of patients: the acceptance and use
of WBS thanks to the user-friendly approach that allows doctors to collect impor-
tant information and clinical data in the daily lives of the subjects. Indeed, simple
direct observations on the impact of clinical interventions on mobility, the level
of autonomy, and quality of life can be made by means of wearable systems with
minimal intrusiveness or significant impact on the real lives of patients. These fac-
tors are crucial, for instance, in chronic pathology management.

This is made possible thanks to the development and evolution of smart gar-
ments, i.e. clothing that can become solutions to continuously monitor patients
through the non-invasive measurement of biomedical parameters, by integrating
directly in their fibers a technological architecture of miniaturized sensors and pro-
cessing systems. Such sensing elements, incorporated into the fabric of the gar-
ments, have opened endless possibilities for monitoring patients everywhere and
for long periods of time. This is of particular importance in modern medicine and
the future, with citizens-patients becoming active players in the processes con-
nected to their health (prevention, monitoring, treatment). Being wearable and
“normal” for a subject (looking like a standard underwear item), WBS represent
an ideal platform for non-intrusive, continuous, remote multi-parametric monitor-
ing of the health status for primary and secondary prevention, early detection and
management of diseases (e.g. cardiovascular and/or respiratory pathologies), but
also as a support for the care of the elderly or disabled people [3].

Generally a WBS is composed of four main elements [4].

The first component is the first Human—Machine-Interface layer constituted
by a transducer able to sense bio-electrical/chemical/physical properties or sig-
nals from the human body, or otherwise to deliver to the body itself electrical (e.g.
small currents or voltages or electro-magnetic fields), or chemical drugs or other
substances, or physical signals/actions (e.g. mechanical vibrations, heating, etc.).
For these purposes different solutions are applied: from woven/knitted/embroi-
dered textile electrodes for sensing, to micro/mini actuators for mechanical actions
(such as vibrations at different frequencies) or chemical delivery of substances.

The second part is the connection solution, that is the input way to the case
of the WBS where electronics is inserted. In its simplicity this is a crucial point,
up-to-now poorly studied in WBS, but solutions are already available among
industrial mini-connectors. The ongoing systems’ miniaturizations will push this
research towards new solutions.

The third component is the case that is directly related both to the electronics
that it has to contain, and to the body location where it is placed onto, and to the
body support or fixing element to the body itself.

About this issue, to define body positions, case dimensions, and fixing/support
elements, some interesting studies and experiences were carried out by Gemperle
et al. a decade ago. Instead, new technological trends push solutions towards tex-
tile integration and flexible electronics.
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In fact, the next component of the system is electronics, which can be divided
into the analogue front-end for signal sensing and pre-processing, or for the con-
ditioning circuits of the micro-actuators, and the digital part for control and data
pre-processing.

Finally the last element is related to output signal/information and this is
done through two integrated layers: the first one is the second physical Human—
Machine-Interface, i.e. buttons, display, LEDs, icons and any other kind of inter-
face commands; the second layer is related in particular to the communication
facilities which the electronics is equipped with, which include the firmware to
pre-process data and the communication transceiver, where several options could
be adopted: from mobile GSM/UMTS device, to satellite modules, from stand-
ard or dedicated ISM radio chipset, to commercial Bluetooth/WiFi embedded or
integrated radio, up to ZigBee (particularly interesting to build up distributed body
sensors networks) or Wireless USB options.

Therefore it is easy to understand that for continuity of care in a social-oriented
and no more hospital-centered service, WBS can become strategic and offer clini-
cal tools such as market development. Hence the research and industrial interest in
WBS is huge.

This opened an enormous rush to strategic IPR in this field. In the last decade,
about 600 patent applications were issued worldwide [4].

4.2 Research in Wearable Biomedical Systems

Human health is one of the issues that has always driven research and innova-
tion, but this process is often done in single sectors, and only after some time and
efforts the real integration between disciplines was started [1]. The same biomedi-
cal technologies are a paradigmatic example and in these ones it is particularly
true that there are devices with high technological content but whose usability is
often critical even for very experienced users and poorly studied from the point of
view of the comfort of the patient. This means to adopt the most common technol-
ogy-driven approach for innovation.

Today, ergonomics in healthcare cannot be delayed any longer: high qual-
ity new devices are needed to provide care and a safe and effective treatment to
patients, as well as to ensure comfort, health and safety for any user (clinical or
not, such as relatives).

Thus we must turn to a user-driven innovation approach: it is mandatory (and
also the law is going to introduce this requirement for the quality certification
of new devices in the next two years) to correctly identify user needs and trans-
late them/incorporate them into the design of the product/environment/interface/
service as an essential element of this success. In fact, these health systems are
almost always used by many different actors, such as health professionals, phy-
sicians, patients and their families. This leads to great difficulties in the design,
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because it is necessary to consider many different points of view, not to mention
the needs of different users. Ergonomics represents an opportunity to encourage
a more general consideration of the user, of his/her abilities, mental and physical
limitations and requirements during development.

The human-centered approach for the development of methods, products, envi-
ronments, systems and services in the field of healthcare requires also integration
of knowledge: architects, engineers and designers work closely for the study, anal-
ysis, evaluation and design of new solutions. Multidisciplinarity and technical and
cultural “contamination” and cooperation are the key words that lead to innovation
across its pillars: human, technology and design. It is needed to create a new com-
plex and multifactorial process in which technological factors, organizational and
human dimensions must find a balanced mix for a full success of the outcomes.

Wearable technologies in general and WBS in the healthcare sector represent a
new field developing according to these assumptions.

The history of the WBS is relatively recent: the first studies date back to 1996
in the United States (Fig. 4.1).

Initially, research in wearable systems for health was oriented to technologi-
cal integration of existing platforms: thanks to the microelectronics evolution, the
research focus was the miniaturization and the integration of biomedical technolo-
gies to develop new compact systems to measure physiological signals and at the
same time allow remote clinical surveillance through communication, processing
and transmission technologies that allow to share such data everywhere.
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Fig. 4.1 The family tree of wearable computing technology: the medical developments and
applications started in the mid-nineties in the USA
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But very soon it was realized that WBS design is a complex activity [2]. First of
all, on account of its multidisciplinary nature, the process of development of bio-
electronic devices for diagnosis and monitoring requires knowledge and expertise
from many different disciplines: Medicine, Electronics, Computer, Design, Physics,
Mechanics, Chemistry and others [5]. Technological aspects such as the creation
of innovative circuits, the miniaturization of electronics and its implementation on
flexible substrates, are also closely linked to the issues related to wearability and
usability of technology, to design, to materials engineering and chemistry but also
to their characteristics and properties (washability, adhesion, sterilization,...).

Thus WBS are systems that integrate a complexity of components and technol-
ogies, each of them essential even in their extreme simplicity [3]: high technology
sensors, actuators, materials, wireless communication, power control and process-
ing unit, user interfaces, new algorithms for signal processing, chemical treatments
for washability and stability of the sensors are nothing without connectors, or their
proper smart positioning on the body in relation to the activity or gestures to be
monitored, and the anthropometric characteristics of the subjects,

Also the proper adhesion and fitting to the body of the sensorized garments is
crucial to obtain a good signal quality and minimization of artifacts during wear-
able monitoring: in this case a detailed analysis and study of elasticity and posi-
tion of these elastic fibers in the cloth and the development of a numeric machine
program for the automatic production of the garment itself are essential to obtain a
good-performing wearable sensor [2].

For a better overview of the items related to WBS we can distinguish five main
categories or sub-systems:

(1) hardware, i.e. the design and construction of new devices and sensors for the
reliable recording of physiological signals; their physical design should also
take into account shape and dimensional issues that make them ergonomic
and minimally invasive (or, even better, not intrusive);

(2) system’s architecture, i.e. the implementation and management of sensors’
networks; for multifactorial monitoring often requires the development of sys-
tems to collect data from multiple wearable sensors and to transmit this infor-
mation to the related clinical center;

(3) software, i.e. the design and implementation of innovative algorithms to
extract clinically relevant information from data recorded using wearable
technology;

(4) materials and industrial processes, including in this context the study and
manufacture of textile materials and end products;

(5) ergonomics of each part of the system (garment, single sensor, device, soft-
ware), i.e. the study and design of the physical interface of the device and its
components (connectors, buttons, LEDs, displays, etc.) according to the user-
centered-design approach for defining the proper physical appearance of the
WBS (size, wearability, anthropometric adaptability, etc.) and cognitive study
and design of the graphical interfaces of the software supporting application
by the different users (patient, relatives, clinical staff).
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At the Design Department of the Politecnico di Milano, a new Research team
(TeDH, i.e. Technology and Design for Healthcare) started from this analysis to
promote skills collaboration and integration of polytechnic disciplines [1]. In par-
ticular the SensibiLab (Laboratory of Biomedical Sensors and Systems) is the
operative site and tool for the development of innovative technologies, methodolo-
gies and models for data collection, analysis and simulation of human—machine-
environment physiological interaction integrating skills of medicine, engineering,
design and ergonomics. The main research area of the laboratory is the develop-
ment and application of Wearable Sensors and methodologies for non-intrusive
measurement of biological signals associated with the spontaneous behavior of the
subject [6] (Fig. 4.2).

This technological and methodological know-how of the Sensibilab has not
been kept for research only, but gave rise to specific IPR from which two new busi-
ness initiatives, each one with a different identity and specificity, were established.

4.3 From Research to Market: IPR as a Key Element
to Code and Protect the Developed Innovation

Among its institutional goals, the Politecnico di Milano devotes special attention
and commitment to the promotion and development of research and technology
transfer.

The two main tools that the University utilizes for this purpose are:

(1) the protection of the results of research carried out within the University;
(2) the transfer of technology related to the intellectual creations of its
researchers.

Fig. 4.2 The prototype

of wearable sensor and of
monitoring unit for newborns
developed at the SensibiLab
of the Politecnico di Milano
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The direct transfer of technology from universities to industry can be accom-
plished in different forms: (a) patent licensing agreements, and/or (b) joint patents
with a company, or (c) creation of joint applied research laboratories and testing
procedures.

They are complementary and they probably represent the more standard option
and, traditionally, the most used form.

But by developing among academics, researchers, and graduate students an
innovative culture of enterprise and entrepreneurship, it is possible and desirable
that they can take an active part in the creation of new businesses. In this way, the
creation of university spin-off and start-up is not only the result of innovative tech-
nology originated in the university, but also the ability to create a group of individ-
uals working directly to evolve technology/prototypes into new products, systems
or services, with the possible support of one or more industrial partners, [7].

The idea behind this proposal is that ownership of the innovation can ease
translation into new products.

In this context, Politecnico di Milano is promoting initiatives by its facilities,
staff and students for the creation of new companies (for the production of goods
or services) arising from the research results of the University and therefore con-
sistent with the academic purpose of exploitation of research [8].

In general, a university spin-off is a new company that brings to the market the
results and technologies developed through research by offering services and prod-
ucts, particularly in high technology sectors.

Such an initiative is in a favorable condition for entrepreneurial innovation
by virtue of the close link with the research world and because, on account of its
approach/culture, it invests a considerable part of its resources in R&D.

Typically, a spin-off company includes among its founding members the
University that has generated the innovation on which the company know-how is
based. This means that the University is a shareholder.

There are however cases where the University is not directly involved but the
company implements an innovative product derived from university research, for
instance under a patent license agreement.

This definition previously identified the academic start-ups, i.e. any business
company in which the University does not participate directly as a shareholder but
which aims at the development of pre-competitive products and services derived
from the research results of the University itself.

The creation of a spin-off or of a start-up that can have real potential for suc-
cess on the market is based on some essential requirements:

e the technology, defined as the set of knowledge produced by the University and
responding in a unique and meaningful way to a market need elicited from a
clear and rigorous analysis that identifies strengths and weaknesses, as well as
risks and opportunities in the short and especially in the long term; this knowl-
edge can be either codified (e.g. in a formula, described and commented for
understanding) or simply practical, protected by IPR (e.g. in a patent). This point
can be summarized in two parts: the patent or the uncodified know-how and a
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draft business plan (that is to be completed only through an analysis carried out
by experts in the field and preferably not by the holders of the know-how, who
are often positively biased).

an industrial partner, whether or not participating in the shareholder structure,
with the function to exit the limbo of the laboratory prototype and start the port-
ing to the industrialization of the know-how of research;

a business partner, in this case preferably to be committed and therefore being
part of the company shareholders; it has the knowledge and ability to penetrate
the market, with expertise in that specific area, it is well-structured and it has a
very different experience from that of academic researchers;

human resources that are integrated and complementary in terms of human and
professional skills; thanks to the balance of their own (technical, production,
commercial, organizational and management) abilities and specificity, they can
develop a consistent business plan; everyone must be aware of the importance
to take care of and be responsible for what they do and nobody must expect to
invade or steal the roles of others (technicians must do technical jobs, sales staff
must do the selling, managers must organize and manage,...);

e financial resources, which are used for the completion of the development

phase, the phase of industrialization of the product/service, and its introduction
on the market.

This list should not and does not intend to be a default 5-rule mandatory list, but,

with the individual and appropriate customization to be assessed case by case, it is
believed that this “basic recipe” can determine the success of the business project.

Another important variable to be considered in the creation and management of

a spin-off is #ime. Many industrial aspects are related to this parameter, so simple
yet so critical:

The time-to-market. The know-how or patent cannot and must not remain too
long a prototype but it has to be industrialized, go out and face the market,
sometimes the first who arrives in the market takes a significant competitive
advantage, sometimes it also induces the need in the market and thereby deter-
mines the success of the initiative;

The hurry. Notwithstanding the foregoing, it is also important not to be too
much ahead of one’s time: if a product is not mature and ready but is marketed
anyway, a very possible risk is that it can create frustration and negative feed-
back; thus, even if the product is very promising, it can destroy the opportunity.
Also the hurry to disclose a new product too early with respect to its availability
on the market is a factor that may be critically negative.

The patience. A common and popular saying states that to build a solid and
mature company (and product) it takes at least three years. This means that the
target time perspectives (and the expectation to have a positive economic return)
cannot be in the immediate period, but must be reasonably placed in a time
scale from medium to long term.

These considerations represent the synthesis of a set of lessons-learned during

the spin-off actions at the Politecnico di Milano.
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Now two case-studies are described: one spin-off and one start-up both imple-
menting wearable biomedical systems.

4.4 Wearable Monitoring Systems. Case Study 1:
SXT—Sistemi per Telemedicina s.r.1

In the first phase, the research carried out in the SensibiLab focused on the devel-
opment of electronic technologies for wearable biomedical systems: the goal was
to find innovative unconventional solutions for the acquisition and processing and
transmission of vital signs that can be obtained through wearable sensors.

The outcome has been an innovative analog front-end for the detection of
bioelectric signals, characterized by remarkable performance in terms of speed
of response, quality and stability of the signal. This innovation has been pat-
ented by the Politecnico di Milano: the patent has been internationally granted
(Fig. 4.3).

Then, the University had to decide the strategy of exploitation together with
the inventors. Two opportunities were selected: (a) licensing, (b) direct exploita-
tion by founding a spin-off company. This second option was chosen for two main
reasons: (1) the opportunity for the inventors (researchers and PhD fellows) to
be directly involved in the industrial exploitation of their work, (2) the possibil-
ity to create new jobs for young researchers of the University to keep them close
to university (even if outside of it) together with the important skills they have
developed and that can be of possible interest for future research initiatives. This
proximity also allows the rapid transfer of new know-how that ongoing research
is continuously developing. With this solution, research can also take advantage
of an industry that supports the research itself and at the same time the industrial
implementation of the new services and products.

SXT—Sistemi per telemedicina Srl was born as a spin off of the Politecnico di
Milano in June 2006.

In the same period it won a Business Plan competition of the Lecco Province
for the support of technological innovation of SMEs and in the development of
new business initiatives in the Province Area: the proposed Business Plan envis-
aged the creation of a set of monitoring devices for the exploitation of telemedi-
cine which is strategic for the Lecco Province, whose territory is geographically
complex. Thus SXT was proposing to be the technological partner for telemedi-
cine developments thanks to the industrial production of the latest innovations in
the context of wearable biomedical technologies. This funding has provided the
financial resources needed for the first-year activity.

In the company, one senior assistant professor and three young researchers
who obtained their Ph.D in Biomedical Engineering at the Politecnico di Milano
decided to participate in the SXT adventure. They worked in the Laboratory where
the development of the know-how in WBS took place, and now they are leading
the porting of such technological expertise into the products and systems of SXT.
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Together with them, the shareholding structure required since the beginning an
industrial partner with the purpose of supporting research in the process of know-
how industrialization and transformation into a product to be launched on the mar-
ket, and of performing the role of the leading actor in the business.

SXT is characterized by the R&D attitude to develop technological and meth-
odological innovation to be up-to-date in the market sector where it is positioned
in and that is characterized by excellent growth prospects.

Today (August 2013) SXT is ISO13485 certified and offers, either directly or
in co-branding, a variety of products, specifically compact and user-friendly sys-
tems for remote monitoring of a plurality of biological signals (polygraphs). It also
offers technical support, solutions design and industrialization of new products
and systems for SMEs and multinational companies that require such skills.

The latest product STX developed is Cardiodial, an innovative and miniatur-
ized single-lead ECG with GPRS data transmission for assistance in mobility, any-
where (Fig. 4.4).

4.5 Wearable Monitoring Systems. Case Study 2:
ComfTech (Comfortable Technology) s.r.1

The history of ComfTech is the outcome of a meeting, a meeting of people, a
meeting of skills, a meeting of technologies, a meeting of opportunities.

Comfortable Technology is first a project and then a company that was set up
in the neonatal intensive care unit (NICU) of the Hospital of the Lecco Province—
Presidio “A. Manzoni”.
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Fig. 4.4 The cardiodial system by SXT
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By chance, on the same day and at the same time, one researcher from Sensibilab
and one fashion designer specialized in baby clothes design independently went to
the director of the NICU: Sensibilab offered the possibility to monitor vital signs of
premature infants using textile sensors, and the textile company proposed the devel-
opment of a line of clothing for premature babies. From this complementary know-
how about:

e biomedical technologies, in particular for the non-intrusive measurement of
physiological parameters;

e textiles, specializing in the design for babies, from premature newborns to ado-
lescents, and technologies for the production of textiles and textile articles in
general;

e ergonomics and Design for usability, wearability, comfort and acceptance of the
system by the user,

the first steps of a synergy of purpose and energies were taken.

The original idea/product of ComfTech was studied closely with doctors and
nurses, to design all of its components to converge into a product that wanted to
be highly technological but at the same time of absolute simplicity and ease of use
for both the users, first and foremost newborns, and secondly family members and
medical and paramedical personnel who have to deal with the child daily.

The first goal was the development of a reliable but extremely flexible (in terms
of applications) textile sensors’ system that could be directly connected to the
existing standard monitors for NICU, or that could independently manage data
from home through a dedicated monitoring unit. This implied the creation of an
absolutely comfortable textile sensor, that should be also easy to maintain, and
especially of a garment that, due to its shape and modeling, could perfectly imple-
ment the “Care”! in pre-term newborns. This direct experimentation and the devel-
opment of a product designed in close contact with doctors and nurses was also a
key market strategy to encourage the early adoption of the system into clinical
practice.

The main advantages of such a sensorized garment for newborns (also prema-
ture ones) are:

e the wearable monitoring does not prevent or restrict the natural contact of
the mother with the child (bonding), that is considered more crucial than the
required monitoring;

e thanks to its shape and modeling, the garment provides the feeling of “con-
tainment” of the newborn, simulating the uterine sack, which is considered an
important practice for the “Care” approach in premature newborns;

! Specifically, the term “Care” designates the approach of doctors and nurses in the care of new-
borns in the neonatal intensive care unit (and in any case in the first hours of life) aimed at ensur-
ing the child the most pleasant and comfortable physical experiences, in order to offer the best
conditions for proper development.
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e the wearable sensor system does not prevent or limit the standard operation of
doctors and nurses;

e the textile system as a component/sensor is able to “live” independently and
communicate with standard hospital monitors (different monitors of different
companies were tested) and can therefore be integrated in ordinary hospital sys-
tems, without involving procedural changes.

Instead, the home version has to be integrated with a hardware unit and a cor-
responding software suite. In this option the complete system can manage the data
independently, report them in “readable” form for non-professionals, and even-
tually store them for a possible reinterpretation by the medical and paramedical
staff.

This idea and prototype led to a patent application to be first submitted to the
judgment of a selected panel of experts, entrepreneurs and venture capitalists.
Under suggestion of the University, ComfTech took part in a pre-Business Plan
competition, namely the I2P—*Idea to Product Competition Italy”, organized for
the first time in 2010 by the Business Accelerator of the Politecnico di Milano and
the Fondazione Politecnico di Milano.

This competition aims to bring out research ideas that can be turned into prod-
ucts. The final of the 2010 edition was held on 8 June 2010. ComfTech ranked
fourth and thus was admitted to a tutoring service for the preparation of a com-
plete Business Plan.

This opportunity allowed to perform a detailed analysis of the position and
opportunities of such a concept in the market concerning solutions for children
monitoring, the technological feasibility and all the industrial aspects, in particular
the organizational and financial ones.

The Business Plan was then presented at the 2011 edition of the Start Cup
Milano Lombardia, whose final was held in Milan on 26 October 2010.

Here the ComfTech project won:

o the Ist Prize in the Life Sciences Section;

e the Special Prize for the best business idea of the Lecco Province;

e the special mention of the “Bright Future Ideas Award” of the British Consulate
General and UK Trade & Investment Milan.

By virtue of this result, Comfortable Technology was selected and admitted to
the National Innovation Award PNICube where it was selected for the final as one
of the 10 best business ideas in Italy in 2010.

These successes strengthened the conviction of the entrepreneurship idea and
provided the initial financial input to the company.

The prototype was patented in co-ownership between the Politecnico di Milano
(Fig. 4.5) and the new company, that obtained an exclusive license.

Comfortable Technology (ComfTech) was set up to create products that
improve the quality of life of fragile users in terms of comfort and usability of
technology, associating the technological aspect of miniaturized systems to the
textile world, that has always offered protection and physical and psychological
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Fig. 4.5 The joint patent application by ComfTech and Politecnico di Milano concerning a
wearable sensor system for monitoring premature babies
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Fig. 4.6 Some items in ComfTech catalogue: from the solution for premature baby monitoring
to sensorized garment for the elderly

comfort. The combination of technology industry and textile industry is still little
explored, mainly in the sense that technology has been used to create new textile
products (yarn, fabric). Instead in this case the rationale is the opposite, where the
textile technology does support biomedical engineering factors in making more
comfortable and user-friendly systems.

Therefore the goal is to produce and sell textile products characterized by
highly innovative textiles, functionalities and usability. A key factor is ergonomics
and design, in terms of smart sensors integration and positioning, usability, wear-
ability, comfort and acceptance of the system by the user.

In this sense we can think of ComfTech as a complementary initiative to SXT.
Thanks to their independence, they can also find different opportunities that can
lead to mutual synergies.

Today ComfTech has a catalog covering sensorized systems and garments for a
wide range of applications and for all age groups (Fig. 4.6). The company began
the procedure for certification, that is expected to be obtained by the end of sum-
mer 2013.

In the same period, the first system for home monitoring of newborns will be
released on the market.
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4.6 Conclusions

e-Health is characterized by a strong, strategic and unique opportunity: the
demand for health is steady, or better it is even increasing anytime, anywhere. The
products that address growing transnational needs (aging of the population, secu-
rity and sports) can be an extraordinary business opportunity.

The ease of use of wearable biomedical systems and sensorized clothing makes
them a very attractive solution with many advantages.

SXT and ComfTech are proposing themselves in this area as strategic partners,
each one with specific but complementary skills and products. This allows both of
them to operate with the maximum freedom of action in the market but without
overlapping.

The presence of spin-off in the production structure of a country is an inval-
uable resource to maintain a high level of competitiveness in the global market,
where countries with high production potential and low labor costs make unsus-
tainable competition in industrial LowTech frames. Technological innovation,
including the spin-offs that are its result and its engine at the same time, is the
indispensable condition to support industrial development based on the excellence
of the products in competitive markets. Furthermore, this process produces a posi-
tive feedback on the academic system with support for research with new funds
and employment opportunities for new graduates and PhDs.

By virtue of their small size, another important element that these units can
pursue is speed of response in proposing new systems, solutions or products. This
may allow to hold and, where possible, to manage from a strong position some
high technology areas of the market. This latter aspect is for both companies a
strategic and crucial goal.
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