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Preface 

INFORMATION: ONE WORD, SEVERAL CONCEPTS 

The main focus of this book, although it is only a basic concept in the main title, is information-ap
proached with its acuity, actuality, and its dangerous semantic equivocity. 

In the book's title, our specific objective, which consists of proposing a reformulation of the concep
tual and theoretical basis for new analysis of the practical applications related to information value and 
quality, is affirmed. In the book production process, the effort and contribution of various researchers 
and practitioners ensured that the main objective was achieved. It is important that this objective is not 
restrictive, promoting even a basic contextualization for this discussion, but it seems to be impossible 
propose a contribution to information quality and value without a clarifying synthesis about the mean
ing of information. 

Elaborating this reflection, we explore the etymological roots of the word information. From the old 
Greek, we perceive eidos or morphe, as "to form a thing, mater, energy, or relation" and informatio-ones, 
meaning "the act to form something, manufacturing, sketch, design, plan, idea, conception, formation, 
or form". It is noticeable that an ambivalence, which seems to persist, is here exposed, which is internal 
and external to the concept, related to the one who makes or produces something, even considering the 
evolution of information through the centuries. As another provocative aspect, the concept of information 
approaches the visible/invisible conjugation, enabling it to be sensed by someone after being generated 
in one's mind-information idea and form are intentionally attached one to another by just this one word. 
Based on the literature review, it is noticed that this discussion was only recalled in the 19th century, 
when information started to face a growing socialization. Analyzing other concepts, such as culture and 
knowledge, for instance, this social approach of the information must be considered. It can be observed 
that information came at that moment to fulfill a space among the conceptual amplitude of culture and 
philosophical density of knowledge, emerging with its capacity to identify something that is inside and 
outside the subject/author, supplier/receiver. 

As identified by Terrou (1979), in the famous book L'lnformation, through a historical perspective, 
the resurgence of this word, previously related to the written press industrial revolution development 
from the 19th century, information was "to give news of something", or, "consisted to give written, printed 
form to what happened", for a great number of people, enabling them to know about the happening 
and even to reproduce this information indefinitely. This conceptualization emerged in Latin languages 
and was easily absorbed, opening space to a combination of information and communication reaching 
a point of melting, or a lack of perception of its limits, eventually suggesting that one could disappear 
in function of dominance by the other. 
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A process of conceptualization maturity, over a resurrected word with increasing circulation in the 
public opinion flow (first printed, and now through radio, television, and other media) can be seen. 

Information, as a unique word, is considered as various concepts, supported by the proverbial dynamics 
of languages. 

Gleick (20 II), a reputable and known author, in his remarkable work The Information: A History, a 
Theory, a Flood, tries to show how "information became quality", which defines even our living period 

or, being more audacious, "the blood, fuel and vital principle of our world". When observing the inven

tion of written communication and alphabets, as with the "talking drums in Africa", Gleick also tells us 
the story of information technology, which came to change the proper conscience of human nature. Still 

in this historical approach, Claude Shannon, a researcher of the Bell Labs, he elaborated a theory that 
associated information with strong, huge, and problematic implications. Shannon observed TV signals, 
arguing that content signals could be, in a way, compacted or compressed to be transmitted more rapidly. 

In an attempt to solve this challenge, Gleick suggested that there were signals to be transmitted every

where-letters, messages, sounds and images, news and instructions, number and facts, symbols-with 
movement, through the post-office services, via cable, and electromagnetic waves. 

One word to mean all of this was missing. In a letter to Vannevar Bush, dated from 1939, Shannon 

recognizes that the word intelligence, flexible and old, could be the concept, but this sense about intelli
gence would be lost thereafter, replaced by other conceptual and semantic delimitations, calling Shannon's 

attention to other technical aspects: information quantity or information measurement. When observing 
the process of information this way, in a precise scientific context, the Mathematics and Physics-driven 

were a fundamental base, associating information to bits ("binary digits") counting, in a likely reduction
ism mechanist-quantitative approach, which made possible the discovery that information is everywhere. 
The theory proposed by Shannon and Weaver (a workmate with whom Shannon published his research 

results), made the connection among information and uncertainty, information and entropy, information 
and chaos, resulting in a possibility for the analysis of the future media, as Compact Discs, Fax devices, 

computers, and even to the cyberspace. Although revolutionary, this theoretical approach resulted in an 
equivoque, avoided by Shannon, but studied further by Weaver, who probably increased its perception: 
the sense of the messages was observed mixed to a rigorous determination of the physical and technical 

conditions for its transmission. 
One way to persist in this mistake is, tor instance, to forget that Shannon and Weaver emphasized 

signal transmission and didn't treat information precisely (human and social senses and polysemic), as 
it is conducted by the written, spoken, or broadcasted press. From Shannon, but also recurring to Alan 
Turing, Norbert Wiener--creator of the cybernetics concept-and Vannevar Bush, information became 

a powerful and dense scientific concept which was defined noticeably by John Archibald Wheeler in the 
phrase: "Tomorrow, we will learn, understand and express all the Physics on information language". The 

impact of this hegemonic perspective was really strong on the social and human sciences, conditioning 

theoretical postulates, as two following examples show: Robert Escarpit ( 1918-2000) founded his theory 
of information and communication based on the "Engineering Period" (i.e. Shannon and Weaver's work, 

Wiener cybernetics, the evolution of "informatics", and so on), correcting some mechanists' errors of 

the "new technological order" (Escarpit, 1971 ). By his side, another French philosopher, Raymond 
Ruyer, counterpoised to the physical information the concept of information "almost" psychological, 
which referred to the complex and plural domain of meaning, centered in the thinking and acting subject 

(Ruyer, 1954, 1966). 
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This sound and seductive conceptualization didn't overshadow, however, those emphasized by Ter
rou and even, in a paradox, reinforced it. Although it is possible to qualify information technology and 
communication, relating one word to the other, there is no clear conceptual distinction between them, 
even resulting in the excessive simplification where message and its transmission were confused. Se
miotic scholars and other specialists in communication try to legitimate theoretically this alleged syn
onym. Anthony Wilden, by its turn, in "Einaudi" Encyclopedia added to these two conceptualizations 
an etymological meaning, in two important items: information and communication deserve, on V. 34 
entitled "Communication-Cognition", different descriptive and analytical approaches, which produce 
an indispensable bibliographic contribution for any synthesis or review study, for publication or explor
atory forms on these themes. It is worthy to note that Wilden started the information defmition with a 
general objective titled "Information rediscovery", an idea that is here reinforced. Following this point, 
without any deviations, Wilden also attributes to information two meanings "that recently appeared and 
relatively specific", although it was more precise to identify the word as having its focus on two major 
conceptualizations. The first one is strictly technic or technologic, in which information is a quantity, 
measurable in bits, assessing this way the metric defmed by Shannon and Weaver in their "Information 
Theory" regarding a combinatory and statistic theory of information, based on logics and probabilistic. 
The second concept invokes a diverse approach, which can even take advantage of the first one (as 
Wilden exemplifies with information tr<lllsmission based on artificial systems like radar and satellite 
communications), but is always qualitative before being quantitative, meaning that this second defini
tion encompass the trivial usage of this term and involves what he defines as a variety organization, as 
the information is shown to us in structures, forms, figures, and configurations, or in ideas and ideals, 
indexes, images and icons, or even in signals, signs, meanings and symbols, gestures, positions, and 
discontinuities, frequencies, intonations, rhythms and inflections, in presences or absences, in words, 
actions, silences, visions, and syllogisms (Wilden, 200 I). 

Analyzing these two conceptual dimensions, it is curious how Wilden did not limit himself to those 
distinctions announced by technological specialists, mainly in management and informatics, and tried to 
standardize it into a trid: data, information, and knowledge (subdividing this last one in tacit and explicit, 
referring to Nonaka and Takeuchi's work, based on Michael Polanyi, Hungarian Science philosopher). 

More recently, the Italian philosopher Luciano Floridi, who lives in Britain, proposed a new other 
disciplinary branch inside philosophy: the Philosophy of the Information (Fioridi, 2004). He published 
a book, suggestively titled Information: A Very Short Introduction, in which he illustrates all his propo
sition of a program to map the amplitude and density of the information concept until this moment: its 
chapters, in order, starting from the first, develop the study of "Information Revolution", "The Language 
of Information", "Mathematical Information", "Semantic Information", "Physical Information", "Bio
logical Information", "Economic Information" and, finally, "The Ethics of Information". In the epilogue, 
Floridi observes the junction between Physics (nature, reality) and Technology (practical aspects and its 
applications), which, as the author remarks, will be vital for our future, in a challenge that he elaborates as: 

... to reconcile our roles as informational organisms and agents within nature and as stewards of nature. 
The good news is that it is a challenge we can meet. The odd thing is that we are slowly coming to real
tze that we have such a hybrid nature. The turning point in this process of self-understanding is what/ 
have defined in Chapter I as the fourth revolution. (Fioridi, 2010, p. 121) 
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Information Philosophy, as proposed, constitutes precisely a field where the ontological, epistemo
logical, and hermeneutical research about information and information revolution develops in these 
times, devoting special attention to the hybrids of the concepts of information, culture, and knowledge . 

ABOUT INFORMATION QUALITY AND VALUE 

On May 20'". 1935, Madrid University Metaphysics professor Jose Ortega y Gasset read his inaugural 
speech for the International Congress of Libraries and Bibliography, also being promoted in Barcelona. 
titled "Librarian's Mission". It is a text rich and controversial and provoked several opposite feelings, from 
compliments to disagreements, which is comprehensible due to the delicacy of the matters discussed. 

As a typical philosopher proposition, this speech could be understood in several ways, even opposed 
to those predicted by the author. In addition to those words from professor Ortega y Gasset, it can be 
seen a reference suggested by Ant6nio Agenor Briquet de Lemos, in the Brazilian version, to consider 
also the circumstance and receptivity of librarian's mission. It is important to highlight in the original 
words by Ortega y Gasset that he focused a reality of this work in the 1930s, which was relevant and 
worrying: the increasing publishing of books at that time and the positive necessity that the societies telt 

relating to this old instrument-the book. In his fmal words in this speech, he addressed Plato's defini
tion that "books are written sayings", reviewing it for "books are the exemplary saying, which by itself, 
bring essentially the requisite of being printed, retained" (Ortega y Gasset, 2006), but he also asserted 
that "when the words were fixed-setting also the memory of an act, a vital situation transformed in 
thought- in an undetermined period of time, the vivid intuitions which integrate its original sense are 
lost, just remaining the ashes of an effective idea. For the thought to remain alive, it is not enough an 
existing book or written text, but a reproduction of that message by another human being, in his mind" 
(Ortega y Gasset, 2006). 

Regarding these points of view, it is irresistible to see, under Ortega's affirmed background for the 
function of a book, the return of the etymological meaning of information, and see the indispensable 
presence of the listener, the "other" in the communication process, who is able to communicate, absorb 
contents, and revitalize them by the reading. Written words tum into the realization of the communica
tion process. It is important to recognize that the commented speech still seems very up-to-date. 

Ortega y Gasset initially discussed the librarian mission, a theme that is enunciated in the title. 
emphasizing the personal and professional dimensions and including a brief historical panorama of the 
librarian's action until the 20'" century, when, in his words, a new mission emerged, because the book. 
following several creations in its inexorable path, was revolting against its creator! What, at last, was 
this rebellion or bad effect? Ortega y Gasset found that Western societies started to think the book as a 
revolutionary instrument with a new difficulty: in all Europe, there was the impression that there were 
too many books, and, as a consequence, it wasn't a desire anymore, becoming a simple item. In a radical 
view, Ortega y Gasset (2006) also affirmed that "the book is indispensable in this historical moment, 
but it became dangerous because it is a risk, it is a danger for Man". So, the librarian's work faced a 
new step, which shows a conflict perspective with the book. Until now, a librarian considered a book 
as an object for his or her work, as a material item, but "Today he will have to care a book as a living 
creature: will have also to impose a policy for the book and to tame it". This was the new mission that 
confronted every professional, as the most severe book attributes were starting to be perceivable. Also 
in his speech, Ortega y Gasset identified those attributes: "We already have too many books", and it was 
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1935! As his declarations shown, the volume was so immense that it was difficult for an author to gather 
all the bibliography he would need for a new writing. It was necessary to "create a new bibliographic 
technique of a rigorous automatism" (Ortega y Gasset, 2006) and, in another perspective, books "were 
produced in a constant and abundant, torrential way", allowing an intuition that many of these books 
were "useless or stupid", while, on another subjects, the absence of essential titles were frequently felt. 
Ortega y Gasset also discussed if, in a near future, librarians could become book edition regulators, to 
"avoid that unnecessary books were published and, in compensation, we don't miss those really needed 
to deal with the problems of each epoque". Finally, paying attention to other words in the same speech, 
we can find that "the future librarian will have to guide his not-specialized reader in the selva selvaggia 

of books, being the medical doctor, the hygienist of his readings" being "a filter among the torrential 

production and men". 
Ortega y Gasset was an oppositionist against totalitarian movements and ideologies, which, in 1935, 

were starting to gain position and impose themselves as governments in Europe. This belief also adds 
up to his reflections, somewhat ingenious and utopic, that the librarian would have to solve a problem 
already perceived as critical at those turbulent times: to the exponential volume of information there 
was a corresponding deficit of information value and quality, as also ways to communicate. But his 
requests over the librarian were too demanding, as these professionals were only seen by cult people, 
ignored by politicians or simple citizens in Spain of the 1930s. Information value and quality have to 
be determined, whatever it could take, and this was the main discussion offered by Ortega y Gasset in 
his remarkable speech. 

If it was today, probably, Ortega y Gasset would be perplexed with what is happening in the global
ized, Internet-connected world! As Juan Grompone, Uruguayan computing engineer asserted, we live 
in the paradigm of labyrinth, which results in a difficult but indispensable task to determine the value 
and quality of information to face informational and social-related problems. 

There are no easy, straightforward, recipes; they are not ready. There is only the extreme complexity 
of the situation we live and the feeling that we do not have to trust in panaceas or useless ambiguities. 
We have, otherwise, understand that the value-attribution of a precise meaning-of information can 
only result in an operational and practical sense if we associate it always to a context organic-functional, 
that is, to a concrete unit of action defined by clear objectives, supported by specific material means and 
technology, and served by social actors with determined roles and regulations. In addition, about qual
ity, it is desirable that it addresses internal aspects of information contents, or better, to a more rigorous 
determination to the predicates of the information itself-consistency, pertinence, veracity, and liveliness. 
Value and quality have to be focused with humbleness and consciousness in a continuous and cyclopic 
task, which can be done only through a variety of collaborations. 

THE CONTRIBUTION OF THIS BOOK 

This book intends to be a valid contribution to allow a continuity of the (re)thinking about the binomial 
information value-quality, not only in the abstract sense, but also approaching concrete questions, problems, 
and real contexts that demand new practical applications, enunciated, studied, and exposed here. This 
book is inscribed, with no doubt, in a challenge as proposed by Ortega y Gasset, answering the problem 
in a different way: information is everywhere, is produced abundantly and in several different forms in 
various contexts. This fact does not enable one to observe its quality and value only in a "macro" level 
(of general extrapolation) without studying the "micro" diversity that we are almost obliged to explore 
and generate knowledge in a team-based, proficiently multidisciplinary way. 
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This focus oriented the main decision by authors and editors of this book to invoke specialists to 
answer in a generous and prompt manner the proposed challenge. This strategy resulted in three sections. 

In the first section, titled "A Word from the Organizers", George Leal Jamil shows how information 
quality and value are essential for decision-making in organizational context, highlighting how this per
spective can be achieved by market intelligence techniques in his chapter "Why Quality? Why Value? 
Is it Information Related to These Aspects?" Armando Malheiro and Fernanda Ribeiro analyzed the 
methodological operation of information evaluation in three dimensions: information services perfor
mance, information retrieval, and informational flow, emphasizing the latter. It can be said that in this 
first section the reader faces an organizational reflection about information quality and value, as also 
verifies a methodological tool-the evaluation-which can expressively help, according to each context's 
characteristics, to determine the value and perceive quality of the produced information by institutions 
and organizations in any part of the world. 

In the second section, "Rethinking the Conceptual Base for New Practical Applications in Information 
Value and Quality", it was possible to gather a set of studies that allow one to reflect on the limits and 
nature of information quality and value, based on cases and concrete contexts. The first chapter of this 
section, "New Approaches oflnformation Quality in Digital Environment: Clue, Evidence, and Proof', 
by Moises Rockembach, presents strong and opportune relationships of theoretical reflections and digi
tally generated information, pinpointing the importance of the triad indication-evidence-proof from a 
case study. Sergio Maravilhas Lopes follows with his chapter, "Quality Improves the Patent Information 
to Promote Innovation", and shows how information extracted from patients and associated processes, 
with the needed organization and correctly recovered, can promote strategies for innovation. 

Intellectual property problems (regarding to industrial patents) and the promotion of innovation, 
observed with the lenses of the Information Science, with a case in the Brazilian health market were ad
dressed by the group of authors: Jorge Marques, Adelaide Antunes, Flavia Mendes, Suzane Schumacher, 
and Luc Quoniam, in the chapter "The Contribution of Information Science through Intellectual Property 
to Innovation in the Brazilian Health Sector", as the relationship between innovation and information 
management is an actual and interesting theme for scholars and practitioners. Health sector was also the 
base for study by Olivia Pestana in her chapter, "Information Value and Quality for the Health Sector: 
A Case Study of Research Strategies for Optimal Information Retrieval". Here, recalling Ortega y Gas
set's proposition on how to be guided in the "bibliographic labyrinth" in order to get information for a 
specific problem solution, the author details the techniques and more suitable strategies for information 

retrieval over that complex sector. 
Still in the same section, Maria Beatriz Marques exposes in "The Value of Information and Informa

tion Services in the Knowledge Society" her thoughts and findings to answer the same proposed question 
about the challenge of the information disorder, but in this case considering the concept and cases of 
informational services and what is now generally considered a society based on knowledge. In the tal
lowing chapter, the theme of innovation is approached again, now by Thais Zaninelli, with opportune 
detail in her chapter, "The Communication and Information Role on the Innovation Process Performance 
in the Collaborative Context: New Service Project Cases", where the interaction between information 
and communication processes is treated. In the following chapter, "Perception of the Information Value 
tor Public Health: A Case Study for Neglected Diseases", advancing the analysis of information value 

through a detailed case study and its theoretical relations. The last chapter of this section was compos~d 
by Carlos Pascoa and Jose Tribolet who, analyzing a real case, show how information value and quality 
are perceived when studying the action-network theory, in a chapter titled "Actor-Network Theory Ap-

plied to Organizational Change: A Case Study". 
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In the last section "Interdisciplinary Applications of Information: Value and Quality as It Happens 
in Real Scenarios", the exploratory methodological line, used for the second section, is followed, now 
concentrating more in motivating case studies. Carlos Pascoa, Jose Tribolet, and Tiago Oliveira start this 
section with "The Strategy Map: A Key Instrument for Organizational Performance", relating informa
tion and knowledge management, a process where quality and value appear as critical components, to 

strategic decision mapping and execution in a managerial view of the book's main conceptual discus
sion. Carlos Pascoa and Jose Tribolet also authored the following chapter, "Maintaining Organizational 
Viability and Performance: The Organizational Configuration Map", observing the same context of 
strategic decisions, operational action execution, and information management in these organizational 
scenarios. In the following chapter, Brasilina Passarelli and Alan Angelucci in their chapter "Interac
tive Generation Brazil Research: Children and Teenagers Using Computers, TV, Games, and Mobile 
Phones" exposed a quantitative research based on data collected from Brazilian schools, which depicts 
the "digital behavior" of these "digital natives" (children and teenagers) and a potential relationship with 
digital and informationalliteracies, understanding how to develop competences to search, selection, and 
usage of the available information with those apparatus, considering it a relevant factor for information 
quality and value in projects and design of equipment and associated systems. Pascoa and Tribolet also 
contributed with an interesting case study in order to observe information value and quality in a critical 
decision-taking environment, the Military Organizations, with their chapter "Change and Information 
Value in Military Organizations' Transformation Processes". 

Concluding this section, we have three specific and analytical chapters: First, Antonio Pefialver and 
Jose Rasciio studied how information management occurs in organizational networks, with their chapter 

titled "Information Technology (ICT), Network Organizations, and Information Systems for Business 
Cooperation: A Focus on Organization and Strategic Knowledge Management". The following chapter, 
written by Jose Rasciio, contributes a literature review from the practical point of study, with the provoca
tive "Information Management in Complex and Turbulent Environments", where the author discusses 
information management survival in the modern organizational contexts. The last chapter, by Claudio 
Magalhiies Pessoa, "Information Management in Industrial Areas: A Knowledge Management View" 
completes the book and a context of study bringing an industry-based case study where information and 
knowledge were observed for real-time decision making in systems where performance and precision 
are absolutely critical, being directly impacted by information value and quality. 

We indeed hope that our reader can effectively judge information quality and value, especially on 
their usual professional and personal practices. This book faces real challenges as it tries to assess these 
complex and intricate issues. Our contributors, editors, and chapter authors had a positive proposition 
in this sense of improvement in theoretical and practical discussions about quality and value. 

George Leal Jamil 
University Fumec, Brazil 

Armando Malheiro da Silva 
University of Porto, Portugal 

Fernanda Ribeiro 

University of Porto, Portugal 
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ABSTRACT 

In response to the challenges of the 21'' century, emerging countries have played an increasingly leading 
role in the global economy, and public health has been a notable feature of the government agendas in 
these countries. According to the IMF, Brazil is one of the countries with the greatest potential to stand 
out in this context. The quantity of research and development into technologies for drugs and medica
tions is important for supporting innovation in the health sector. Information science can therefore help 
considerably in the analysis of patents, indicating trends, revealing opportunities for investors, and 
assisting the decision-taking process by private sector managers and government agents. This study is 
based on the extraction of valuable information contained in the hidden Web through technology foresight 

of products deemed strategic by the Brazilian Ministry of Heath, which are the target of public policies 
and investments by the state for domestic production. 
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BACKGROUND 

The activities of companies, research groups, 
institutions and national governments are effec
tive when they attribute value and quality to their 
information. These critical factors are crucial 
for organizations' success in their domestic and 
international planning, whatever their long- and 
short-term strategies. 

Hence, identify and analyze the amount of 
scientific information and state of the art with 
respective correlations has become hard work. 
The world's technological per-capita capacity to 
store information has roughly doubled every 40 
months since the 1980s. Asof2012,everyday2.5 
quintillion (2.5x 1018) bytes of data were created 
(Lynch, 2008). So, the challenge for Science and 
enterprises is managing Big Data for scientific 
visualization and transformation of these data as 
strategic information to decision makers. 

Intellectual property capital is an important 
asset for businesses, and knowledge is becoming 
increasingly crucial for competitiveness, technol
ogy and therefore economic development. This is 
particularly true for technology-intensive sectors, 
where knowledge is regarded as a company's most 
valuable asset (Miller, 2000). 

This is why it is so important for organizations 
to invest in research, development and innova
tion if they are to remain active and competitive. 
Information science has tools that can help orga
nizations produce, treat, store and manage data 
on any activities or processes, resulting in more 
effective management for innovation. With the 
increasingly turbulent, complex and competitive 
conditions in the markets in which companies 
operate, the use of industrial/intellectual property 
has become a way of assuring the continuation 
of their activities into the future by protecting 
innovations and restricting how their competi
tors can act. The industrial property information 
contained in patents identifies the latest science 
and technology developments, which also makes 
it a powerful competitive weapon (Pierret, 2005). 
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It is widely known that the mechanisms for 

mining information have developed from "manu
als" to dedicated portals or Websites (from Web 
1 .0 to Web 2.0)-we have progressed towards mass 
information that is obtainable by automated means. 
This new paradigm allows huge quantities of data 
to be downloaded in different formats, but it cannot 
process this data to produce indicators that can 
actually help decision-makers. This is why studies 
are required using information science, such as 

technology trends (Quoniarn, 201 1). 
According to the World Economic Outlook 

Database maintained by the International Mon
etary Fund (IMF), and the official Brazilian sta
tistics agency, Instituto Brasileiro de Geografia e 
Estatistica (IBGE), Brazil is one of the emerging 
nations set to stand out most on the international 
stage for its development and economic growth 
(IBGE, 2012). Brazil's gross domestic product 
grew by 250 percent from 2006 to 2012, reaching 
around R$ 2.5trillion. Yet despite this promising 
scenario, one of the many parameters of domestic 
consumption, or development, in the Brazilian 
trade balance is a "family" of health-related items, 
which in 2012 reached a deficit of R$ 12 billion. 
This group of products includes drugs, medica
tions, equipment and diagnoses for public health 
(Gadelha, 2012). 

The Brazilian National Policy guidelines state 
that all actions should strengthen innovation in the 
Brazilian health sector and also help to mitigate 
the R$ 12 billion deficit in drugs and medica
tions in the Brazilian trade balance (Gadelha, 

2012). According to the Oslo Manual published 
by the Organisation for Economic Cooperation 
and Development (OECD), there are four kinds 
of innovation: product innovation, process inno
vation, organizational innovation and marketing 
innovation, as well as a combination of any of the 

above. This means that not just knowing about, 
but monitoring scientific publications, patents, 
and networks of authors and institutions may help 
a country to develop its science, technology and 
economic development (Magalhaes, 20 12). In this 
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Brazilian case study, we will highlight product 
and process innovation opportunities for the list 
of medications used by the Unified Health System 
(Sistema Unicode Saude, SUS), thereby helping 
to reduce the trade balance, since innovation can 
impact even established and approved markets. 

Concerns about the quality of life of the Brazil
ian population are on the government's agenda, 
with public health programs being established 
to foster healthy aging, linking economic devel
opment to improved sanitation conditions and 
therefore yielding more sustainable lifestyles. 
Consequently, the new applications on how to 
use the data adding information value to govern
ments, companies and/or institutions so that can 
make the right decision are increasingly needed 
in everyday life. 

List of Target Strategic Products 
for the Development of the 
Brazilian Health Sector 

In order to help reduce the health sector trade 
deficit and foster technological innovation and 
development in Brazil, the government has over the 
last ten years spearheaded a number of actions and 
investments for different actors from universities, 
the business sector and government. Therefore, the 
quality of information has been rethought in order 
to improve the health of the population (Castro, 
2002). One of the key actions has been the policy 
to harness the technological competency and drug 
and medication production knowhow the country 
boasted in the mid 1980's (Magalhaes, 20 12). This 
will encourage the development of the domestic 
economy, diminish the pharmaceuticals trade 
balance deficit, and promote national science. 
Directive no. 1284, issued on May 2010 by the 
Ministry of Health, is part of this policy and is 
based on several key Brazilian issues, including 
the following provisions: 

• Whereas the provisions of art. 170 of the 
Federal Constitution, concerning econom-

• 

• 

• 

• 

• 

• 

ic order, founded on the importance of hu
man labor and freedom of enterprise, with 
the purpose of guaranteeing a dignified ex
istence for all, in accordance with the pre
cepts of social justice; 
Whereas the provisions of art. 197 of the 
Federal Constitution concerning the regu
lation of health actions and services; 
The fragility and dependency of the 
Brazilian health industry trade balance, 
which lacks significant international com
petitiveness, contributing to the vulner
ability of social policies and with a serious 
impact on sanitation and the SUS budget; 
Observing that any pharmaceutical wel
fare, immunization programs and health
care acttv1ttes, including diagnoses, 
amongst others, should have their supply 
guaranteed irrespective of international 
market oscillations; 
Whereas the health sector plays a key 
role in orienting policies with an im
pact on Brazilian social and economic 
development; 
Whereas the Brazilian health sector has 
great potential for development, for which 
reason it is benefitted as a strategic sector 
in the Brazilian policy for industry, tech
nology and foreign trade; and 
Whereas the cooperation and techni
cal assistance agreement signed by the 
Ministry of Health and the Brazilian 
Development Bank (Banco Nacional de 
Desenvolvimento Economico e Social, 
BNDES) on December 5th, 2007, with the 
aim of introducing actions, programs and 
studies designed to develop the Brazilian 
health sector in Brazilian territory, by 
which the Ministry of Health is responsible 
for compiling a list of strategic products to 
subsidize BNDES in the support of profit
share operations, as set forth in its Health 
Sector Development Support Program 
(Profarma). 
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This directive establishes a list of strategic 

products for the Unified Health System (SUS) with 

the purpose of contributing to the development of 
the health sector. In the same document, it states 
that this list will be reviewed every two years in 
order to keep at the forefront and guide the country 

towards the most innovative and strategic solutions 
for the good of the nation. All the actions pertain

ing to this matter are managed by the Secretariat 
for Science, Health and Strategic Inputs, which 
is directly answerable to the Minister of Health. 

The aim of the list is not just to divulge the 
strategic products for the Ministry of Health, but 
to indicate to the country's main agents which 
products should be the subject of specific initia
tives for boosting local production, for innovation 
and technology transfer, and mechanisms for their 
regulation, thereby providing strategic support 
for the Brazilian health sector. Examples of these 
agents are public 1 and private producers, regula

tory and funding agencies, e.g. the public health 
regulatory agency (National Agencia Nacional 
de Vigilancia Sanitaria, ANVISA), BNDES, and 
the science, technology and innovation funding 

agency, FINEP. 
The list is split into two sections, as shown 

below: 

• Section 1: Pharmaceuticals industry, made 

up of six groups. The criteria for select
ing the products were: they should be of 
great importance to society (e.g. neglected 
diseases2

); they should be of high techno
logical and economic value (e.g. biotech

nological products); products should be 
included that the government spends over 
R$ 10 million on (listed in directive no. 
2.981 GM/MS of November 26'h, 2009) or 

which have recently started being used by 
the SUS and have new clinical protocols. 
Medications and inputs with consolidated 
production in Brazil have been excluded 
from the list, and fixed-dose drug combina-
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tions have been included. These products 

are divided into to six large groups, with 

those that fit into more than one group be
ing included in the group in which they are 

most representative. These are: 
o Group 1-Antivirals (including an

tiretrovirals): Encompasses the stra
tegic products used in the treatment 

of viral diseases, sexually transmitted 

diseases and HIV/AIDS; 
o Group 2-Neglected Diseases: 

Includes products for widespread dis

eases, such as: Chagas disease, leprosy, 
malaria, leishmaniasis, tuberculosis, 

dengue fever and schistosomiasis; 

Group 3-Chronic Non
Communicable Diseases: 
Products for degenerative diseases, 

mental diseases, oncology products 

and others. 

Group 4-Biological Pathways: 
Inclusion of technology-intensive 
products, such as products of recom
binant DNA encoding and monoclonal 

antibody pathways, among others. 

Group 5-Vaccines and 
Hemoderivatives: 
This covers vaccines and hemoderiva

tives because of their importance 

for public health and technological 
development. 

Group 6: Medications and inputs for 
the treatment of medical issues result
ing from nuclear accidents. 

• Section 2: Medical devices and healthcare 
devices in general. 

This chapter only discusses the products from 

section l, groups l to 4, which are medications per 

se. We will quantify and identify the assignees of 
the patents filed around the world for innovations 
in the synthesis, formulation, and synthesis and 
formulation of the medications on the SUS list. 
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The information contained in a patent docu
ment is recognized worldwide as an important 
source of data for innovation purposes, even though 
it is existing Web hidden, you can use tools to add 
value and quality of the data extracted (Carpineto, 

Osinski, Romano, & Weiss, 2009). By making use 
of information science tools, such as technology 
foresight, it was possible to observe all the patent 
applications filed for the section in question up to 
2010 (because of pendency). 

The database used to access the patent docu
ments was SciFinder Scholar\ from the Chemical 
Abstracts Service (a division of the American 
Chemical Society), while data on public universi
ties was obtained from the CAPES portal, run by 

the Brazilian Ministry of Education. This database 
is very broad, containing patent applications 

filed since 1907 by the leading patent offices in 
the world, and it can be accessed using filters to 
obtain only the information of interest. The main 

advantage of SciFinder® is that substances can 
be searched for just using the CAS RN (Chemical 
Abstracts Service Registry Number)4

• These rules 
out the need to make repeated searches using the 
different synonyms a given substance may be 
known by. The database can also retrieve complete 
patent documents that can then be processed using 
specialized software, such as VantagePoint®\ 
which serves to group information into sets and 
draw correlations between the data. 

The methodology was based on a search for 
each drug from the SUS list of strategic medica

tions, using the CAS Registry Number of the sub
stance. Next, the patent documents were filtered 
and exported from the database. Having obtained 
the patent documents, VantagePoint® was used 
to organize the data and subsequently analyze it 
to identify trends and make correlations. 

Based on the survey of the patent applications/ 
documents, five foresight indicators were analyzed 
and are presented for each drug: 

• Patents relating to processes (synthesis 
and/or formulation); 

• 

• 

• 

• 

• 

Main assignees: i.e. The companies that 
have filed the most patent applications, 
since these are the ones that protect their 
R&D most in the sector; 
Top countries: i.e. The countries in which 
the greatest number of priority patent appli
cations have been filed, which, in the vast 
majority of cases, are also the countries 
where the technology is being developed; 
Information about the first patent for 
the drug: Date and respective assignee; 
Patents filed in Brazil: Number of patents 
filed in the country, and the main assignees; 
Trends over time of patenting: Since this 
indicates the rise or decline in companies' 
interest in investing in certain technologies. 

It is important to note that Brazil is a signatory 
of the Patent Cooperation Treaty (PCT), which 
enables a single patent application to be filed in 
one language that is valid for all the countries 
that are signatories to this treaty. Having made 
this single application, the applicant has up to 12 
months to choose the country lies where it will file 
its application. After this period the application 
enters the national phase, i.e. the patent applica
tion must be filed in the country of interest and 
studied against its national intellectual property 
laws, and may be granted or declined. As such, the 
assessment of patent applications filed in Brazil 
includes those that are still filed under the PCT 
and which, upon entering the national phase, may 
be filed and protected in the country. 

The knowledge acquired over time and its use 
by companies, scientists and/or institutions has 
led to incremental innovations in formulations 
or syntheses, in turn resulting in the more flex
ible use of raw materials and intermediates and/ 
or inputs. This attitude gives owners of patents a 
potential competitive advantage in a given market 
and also a sustainable advantage when they enter 
a market after the expiration of the patent due to 
new practical applications of the techniques of 
Information Science. 
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Group 1: Antivirals (Including 
Antiretrovirals) 

Figure 1 shows a rise in the global interest in 
"antiviral" can be seen by using one of the tool 
search information, such as the Google Trends. In 
the graph and map below, the numbers of searches 
for this term per country since 2004 are presented. 
The darker the color of the country, the more this 
term has been searched for. Beside the map is a 
list of the related terms searched for in the period. 

Antivirals belong to the first group in the list 
of strategic products for SUS and antiretrovirals 
are the drugs that form the backbone of HIV I 
AIDS treatment in Brazil. The country's HIV/ 
AIDS program includes the free distribution of 
these medications and has received international 
recognition, serving as a model for programs in 
other countries. 

In the following, we set forth information 
within of the hidden Web on intellectual property 
related to health (Huberman, 2012). Thus, it was 
possible prepare better information management, 

Figure 1. Global interest in antiviral in the world 
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quality and value attributed to the establishment 
of new public policies for SUS. About each anti
retroviral in the searched group concerning: 

• Patent applications filed for synthesis and 
formulation; 

• Countries with the most patents filed; 
• Main assignees; 
• Date of first patent and respective assignee; 
• Patents in Brazil vs. worldwide trends. 

Atazanavir (CAS RN: 198904-31-3) 

Of all the patents filed for atazanavir, 18 refer 
to process patents (eight for the synthesis of the 
active ingredient, five for the formulation of the 
medication, and five for synthesis and formula
tion). The first patent for the synthesis of atazana
vir is from 1996 and was filed by Novartis A.G. 
(Switzerland). The leading process patent holder 
is Bristol-Myers Squibb (USA) with four patents: 
three for formulation and one for synthesis and 
formulation. In Brazil, three patents have been 
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filed, all related to the synthesis and formulation 
of atazanavir: one by Bristol-Myers Squibb, one 
by Gilead Sciences (USA) and the first patent 
by Novartis. Additionally, there are ten patent 
applications filed under the PCf, which could 
potentially be filed in Brazil. 

The country with the most patenting of ata
zanavir is the United States, with nine patents, four 
by Bristol-Myers Squibb, one by Gilead Sciences, 
two by Nelctar Therapeutics, one by Oxyrane and 
one by Roche Diagnostics Operations. Switzerland 
and Italy have two patents filed for the synthesis 
of the drug at the European Patent Office, filed 
by Solmag S.p.A. and Esteve Quimica. India has 
two patents for synthesis (one by Aptuit Private 
Limited and one by Lupin Ltd.) and China has 
one for synthesis and formulation. The pattern 
of the patenting of processes for atazanavir can 
be seen in the Figure 2. 

Darunavir (CAS RN: 206361-99-1) 

There are 15 process patents fordarunavir, of which 
11 are for its synthesis, two for its formulation, 
and two for its synthesis and formulation, with a 

Figure 2. Patent application for atazanavir 

total of 12 different assignees. The first patent was 
filed in 1998 by the United States Department of 
Health and Human Services. The company with 
the most patents is Tibotec Pharrna (Ireland), with 
three for synthesis. All the patents were first filed 
under the PCT. At the time of writing, only one 
patent had been filed in Brazil, for synthesis, by 
the leading assignee, Tibotec, in 2004, and there 
are a further nine PCT applications. Progress of 
the patents numbers over the years may be known 
such as: year (patents number)-1998 (1); 2002 
(1); 2003 (1); 2005 (1); 2006 (1); 2007 (2); 2008 
(2); 2009 (4); and 2010 (2). 

Efavirenz (CAS RN: 154598-52-4) 

There are 30 process patents filed for efavirenz 
by 20 institutions: 22 for its synthesis, six for its 
formulation and two for a combination of synthesis 
and formulation. Most are from the United States. 
The top assignee, Merck& Co. (USA), holds eight, 
as well as the first patent, filed in 1992. Analyzing 
patents filed over the last 18 years: there are nine 
patents filed in Brazil, all relating to the synthesis 
of efavirenz, of which five belong to the leader, 

;: _;.,>: ..:': 

-
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Merck & Co., two to DuPont Pharmaceuticals 
(USA), one to Bristol-Myers Squibb (USA) and 
one to Gilead Sciences (USA). Eight international 
applications have been filed under the PCT. Prog
ress of the patents numbers over the years may be 
known such as: year (patents number)-1992 (1); 
1994 ( 1 ); 1995 (2); 1996 (3); 1997 ( 4); 1998 (3); 
2000 (1); 2002 (1); 2004 (2); 2006 (1); 2007 (1); 

2008 (3); 2009 (6); 2010 (1). 

Enfuvirtide (CAS RN: 159519-65-0) 

A total of 32 process patents have been filed for 
enfuvirtide, 26 for its synthesis and six for its 
formulation. The first was filed in 1993 by Duke 
University (USA) and the most recent was filed 
in 2010 by Matrix Laboratories (India). Most of 
the 26 assignees have just one patent. The leader, 
Hoffmann La-Roche (Switzerland), has five pat
ents for the synthesis of enfuvirtide, followed by 
Trimeris (USA), with two for its formulation and 
one for its synthesis. 

To date, seven patents have been filed for en
fuvirtide in Brazil. Three are for its formulation 
(two by Trimeris [USA] and one by an individual 
American) and four are for its synthesis: one by 
the leader, Hoffmann La-Roche, one by Rohm 
and Haas (USA), one by Ambrx (USA) and one 
by Lanza (Switzerland). There are currently eight 
PCT applications filed. Progress of the patents 
numbers over the years may be known such as: 
year (patents number)-1993 (1); 1998 (2); 1999 
(1); 2002 (2); 2003 (10); 2004 (4); 2005 (1); 2006 
(2); 2007 (2); 2008 (3); 2009 (3); 2010 (1). 

Entecavir (CAS RN: 142217-69-4) 

28 process patents have been filed for entecavir, 
of which 21 are for its synthesis, two for its for
mulation and five for its synthesis and formula
tion. The first patent was filed in 1990 by US 
Company, Bristol-Myers Squibb. From 1990 to 
2005 only seven patents were filed, one a year, but 
from 2006 on there was a considerable increase 
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in patenting activity. The main country is China, 
with 19 patents filed, 17 by companies, one by 
a university and one by an individual researcher. 
The second country is the United States, with six 
patents, followed by South Korea with two, and 
Sweden and the European Patent Office with one 
each. Two patents have been filed in Brazil by 
Bristol-Myers Squibb (USA), one for synthesis 
and one for formulation. Four patent applications 
are filed under the PCT. Progress of the patents 
numbers over the years may be known such as: 
year (patents number)-1990 (1); 1996 (l); 1997 
(1); 2002 (1); 2003 (1); 2004 (1); 2005 (1); 2006 
(4); 2007 (6); 2008 (3); 2009 (4); 2010 (4). 

Lopinavir (CAS RN: 192725-17-0) 

There are 14 process patents for lopinavir, all 
filed by companies: 12 for its synthesis, one for 
its formulation, and one for its synthesis and for
mulation. The first patent was granted to Abbott 
Laboratories in 1995 (USA) and the latest went to 
an Indian organization, Hetero Research Founda
tion, in 2009 and was filed under the PCT. The 
priority applications for eight of the ten patents 
granted until 2004 were filed in the US, with one 
in Australia and one in Italy. From 2005, all the 
patent applications have come from India. So far, 
only three patents have been filed in Brazil, all 
from the US: two for the synthesis of the drug 
(Abbott) and one for its formulation (Gilead Sci
ences). There are a further two applications filed 
under the PCT. Progress of the patents numbers 
over the years may be known such as: year(patents 
number)-1995 (1); 1999 (1); 2000 (2); 2001 (2); 
2002 (2); 2004 (1); 2005 (2); 2007 (2); 2009 (1). 

Raltegravir (CAS RN: 518048-05-0) 

Raltegravir is an antiretroviral that has been the 
object of seven process patent applications (one 
for synthesis, four for formulation and two for 
synthesis and formulation). Five of these were 
filed by Merck & Co (USA) in partnership with 
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Instituto di Ricerche di Biotecnologia Molecolare 
(Italy). One patent was filed in 2009 by Ratio
pharm (Germany), and one in 2001 by Instituto 
di Ricerche di Biotecnologia Molecolare, this 
latter being the first patent application for the 
synthesis of the drug. All the patent applications 
were filed under the PCT, with four having been 
filed in Brazil, all for the formulation: three by 
the aforementioned US/Italy partnership and one 
by the Italian institute on its own. There are two 
more applications filed under the PCT. Progress 
of the patents numbers over the years may be 
known such as: year (patents number)-2001 (1); 
2004 (3); 2006 (1); 2008 (1); 2009 (1). 

Ritonavir (CAS RN: 155213-67-5) 

A total of 18 process patents have been filed for 
ritonavir, 11 for its synthesis, five for its formu
lation and two for its synthesis and formulation. 
The first patent was filed in the United States in 
1992 by Abbott Laboratories. This is the leading 
assignee (nine patents), making the United States 
the leading country for ritonavir patents, with 
11. There are four patents filed in Brazil. One 
(synthesis) was filed by a Brazilian company, 
Cristalia Produtos Quimicos Farmaceuticos, in 
2004; two were filed by the leading assignee, 
Abbott Laboratories (one each for synthesis and 
formulation) and one by another US frrm, Gilead 
Sciences (formulation). Progress of the patents 
numbers over the years may be known such as: 
year (patents number)-1992 (1); 1993 (2); 1994 
(2); 1995 (1); 1998 (1); 1999 (1); 2001 (1); 2002 
(1); 2003 (1); 2004 (2); 2005 (2); 2006 (1); 2007 

(1); 2008 (1). 

Tenofovir (CAS RN: 147127-20-6) 

We identified 29 process patents for tenofovir 
using SciFinder®: 12 for its synthesis, six for its 
formulation, and 11 for its formulation and synthe
sis. Half of these patents come from China, 33% 
from the United States, and the others are from 

India and the European Patent Office. 21 of the 
patents have been filed since 2005, most by China 
(15) and India (four). The Chinese patent holders 
are a mix of companies and government research 
institutions, while three of the four Indian patents 
are held by Matrix Laboratories Ltd, and the other 
by Emcure Pharmaceuticals Ltd. The first patent 
for the synthesis of tenofovir, filed in 1992, was 
the outcome of a partnership between the Institute 
of Organic Chemistry and Biochemistry (Czech 
Republic) and Gilead Sciences (USA). Until2004, 
there was only one application filed a year, but 
since 2005 the pace of patenting of the synthesis 
of tenofovir has quickened. Matrix Laboratories 
holds the most patents (three), followed by Gilead 
Sciences and Academy of Sciences of the Czech 
Republic (two each). Of the total29 process pat
ents filed, only one is protected in Brazil, held 
by Gilead Sciences, for the synthesis of the drug. 
There are currently four patent applications filed 
under the PCT. Progress of the patents over the 
years and assignee numbers in parentheses may 
be known such as: year (patents number)-1992 
(1); 1996 (1); 1997 (1); 1999 (1); 2000 (1); 2003 
(1); 2004 (1); 2005 (5); 2006 (2); 2007 (2); 2008 
(6); 2009 (3); 2010 (4). 

Group 2: Neglected Diseases 

This group contains the medications from the SUS 
list for the treatment of priority neglected diseases 
in Brazil: malaria, Chagas disease, schistosomiasis 
and leishmaniasis, tuberculosis and leprosy. 

The following active ingredients are used to 

treat these diseases: 

• Malaria: artesunate, cloroquine, meflo
quine and primaquine; 

• Chagas Disease: benznidazolee and 
nifurtimox; 

• Schistosomiasis: praziquantel; 
• Leishmaniasis: amphotericin B, meglu

mine antimoniate and amphotericin B 
deoxycholate; 
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(1); 1980 (1); 1982 (2); 1983 (1); 1984 (1); 1986 
(1); 2001 (l); 2005 (l); 2006 (2); 2007 (1); 2008 

(2); 2010 (1). 

Drugs for Leishmaniasis 

Anfotericin B (CAS RN: 1397-89-3) 

There are 42 process patents for amphotericin 
B-17 for its synthesis, 20 for its formulation, 
and five for its synthesis and formulation-filed 
by 32 companies and/or education and research 
institutions and two individuals. The first patent, 
held by Olin Mathieson Chemical Corp (USA) 
was granted in 1954. The country with most pat
ents is the United States, with 19. In Brazil, three 
patents have been filed, by US companies Nektar 
Therapeutics AI (synthesis) and Insert Therapeu
tics (formulation), and by a Germany company, 

Biotechnologie- Gesellschaft Mittelhessen MbH 
(formulation). There are three patent applications 
filed under the PCT, which may or may not come 
to be filed in Brazil. Progress of the patents num
bers over the years may be known such as: year 
(patents number)-1954 (1); 1968 (l); 1971 (3); 
1977(1); 1978(1); 1984(1); 1986(1); 1987(1); 
1988 (l); 1989 (1); 1990 (1); 1991 (1); 1993 (3); 
1994 (l); 1995 (1); 1997 (1); 1998 (1); 2000 (3); 
2001 (2); 2002 (6); 2005 (3); 2006 (3); 2007 (1); 
2008 ( 1); 2009 (2). 

Meglumine Antimoniate (CAS RN: 133-51-7) 

There are only three patents filed for meglumine 
antimoniate. The first, for its synthesis, was filed 

in 1992 by Iteve (Spain). The second, filed in 
1999, is held by Universidade Federal de Minas 
Gerais (Brazil), and is also for a method for syn
thesizing the active ingredient. The third, for its 
formulation, was filed in 2009 by Suzhou Tianma 
Pharma Group Specialty Chemical Co. (China). 
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Amphotericin B Deoxycholate (CAS RN: 
58501-21-6) 

Although amphotericin B deoxycholate is on the 

SUS list of strategic products, we found no infor
mation on the first patent for this substance in any 
of the databases consulted. As explained earlier, 
there are 42 production patents for amphotericin B. 

Drugs for Tuberculosis/Leprosy 

Clofazimine (CAS RN: 2030-63-9) 

Our search for chlofazimine patents in different 
databases only yielded information on the first 
patent. It was filed in 1956 by Geigy Chemical 

Corp in Switzerland and is also protected in the 
US, Germany and the UK. 

Dapsone (CAS RN: 80-08-0) 

32 process patents were identified for dapsone 
for medical use (24 for synthesis and eight for 
formulation). The first patent for the synthesis of 
the active ingredient was filed in 1938 in France by 

I. G. Farbenindustrie AG. No one company has an 
advantage in the number of patents, and as can be 
seen below for the trend over time, the number of 
patents filed over the years has remained constant 
at one a year. In Brazil, there is only one patent for 
the formulation of dapsone, held by Universidad 
Autonoma Metropolitana (Mexico). There are also 
three applications filed underthe PCT, which could 
come to be filed in Brazil. Progress of the patents 
numbers over the years may be known such as: 
year (patents number)-1938 (1); 1939 (2); 1943 
(l); 1946 (1); 1947 (l); 1950 (2); 1951 (1); 1953 
(1); 1955 (1); 1956 (1); 1957 (2); 1958 (l); 1960 
(1); 1962 (1) 1965 (1); 1969 (1); 1976 (1); 1980 
(l); 1991 (1); 1992(1); 1993 (1); 2003 (1); 2004 
(1 ); 2006 (2); 2007 (1 ); 2008 (1 ); 2009 (2). 
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Cloroquine (CAS RN: 54-05-7) 

The first patent for the synthesis of cloroquine was 
filed in Germany in 193 7 by I. G. Farbenindustrie 
AG. The top country is the USA, with 11 of the 
total of 24 process patents for the drug (ten each 
for its synthesis and formulation and four for its 
synthesis and formulation). 19 are held by research 
institutes and five by individuals. There are no 
patents filed in Brazil, but there are two that have 
been filed under the PCT. Progress of the patents 
numbers over the years may be known such as: 
year (patents number)-1937 (1); 1941 (1); 1949 
(1); 1951 (1); 1960 (1); 1963 (1); 1974 (1); 1981 
(1); 1983 (1); 1990 (1); 1991 (2); 1992 (1); 1995 
(1); 2004 (1); 2005 (6); 2007 (2); 2008 (1). 

Mefloquine (CAS RN: 53230-10-7) 

The first patent for mefloquine, according to the 
search using SciFinder®, was filed in 1976 by the 
U.S. Army Medical Research and Material Com
mand. We identified a total of 17 process patents 
in this database (ten for synthesis, six for formula
tion, and one for synthesis and formulation) filed 
by companies and institutions from Switzerland, 
Denmark, Germany, the UK and the USA. There 
are no patents filed for the drug in Brazil, but four 
PCT applications have been filed. Progress of the 
patents numbers over the years may be known 
such as: year (patents number)-1976 (1); 1977 
(1); 1980 (1); 1982 (2); 1991 (1); 1997 (2); 1998 
(1); 2002 (1); 2005 (2); 2008 (2); 2009 (3). 

Primaquine (CAS RN: 90-34-6) 

According to SciFinder®, the first patent applica
tion for primaquine was filed in 1980 by the United 
States Department of the Army. Ten companies and 
institutions have filed the 11 process patents for 
the drug (six for its synthesis, three for its formu
lation, and two for its synthesis and formulation). 
Bayer Schering Pharma AG is the only assignee 
of two patents. Six countries are involved: the 
United States (three patents), Germany, France, 

and India (two apiece), and China and Spain (one 
each). The patents have been filed in 15 countries, 
but not in Brazil. Progress of the patents numbers 
over the years may be known such as: year(patents 
number}-1980 (1); 1983 (1); 1987 (1); 1988 (2); 
2004 (1); 2005 (3); 2006 (1); 2007 (1). 

Drugs for Chagas Disease 

Benznidazol (CAS RN: 22994-85-0) 

There is just one patent for the synthesis of ben
znidazole, the priority application having been 
filed by Hoffmann La-Roche in the United States 
in 1966. This patent has also been filed in the UK, 
Switzerland, Germany and France. 

Nifurtimox (CAS RN: 23256-30-6) 

There are only two companies with patents for this 
drug: Farbenfabriken Bayer AG (Germany), with 
a patent for the synthesis of the active ingredient 
filed in 1962, and Women and Infants Hospital 
of Rhode Island, with a patent for its formulation 
filed in 2006. These patents have been filed with 
the WIPO and with seven countries: Australia, 
Canada, China, Germany, France, the UK and the 
US); there are no patents for nifurtimox in Brazil. 

Drugs for Schistosomiasis 

Praziquantel (CAS RN: 55268-74-1) 

16 process patents (14 for synthesis and two for 
formulation) were encountered for praziquantel, 
filed by 13 entities, all with one patent except 
Merck Patent (Germany), which holds four. This 
company was the first to patent its synthesis of 
praziquantel in 1973. There are no patents for 
this drug in Brazil, and there is one application 
filed with the PCT. The countries that hold the 
patents are China, India, Germany, France, Spain, 
South Korea and the United States. Progress of 
the patents numbers over the years may be known 
such as: year (patents number)-1973 (1); 1974 
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(1); 1980 (1); 1982 (2); 1983 (1); 1984 (1); 1986 
(1); 2001 (1); 2005 (1); 2006 (2); 2007 (1); 2008 
(2); 2010 (1). 

Drugs for Leishmaniasis 

Anfotericin 8 (CAS RN: 1397-89-3) 

There are 42 process patents for amphotericin 
B-17 for its synthesis, 20 for its formulation, 
and five for its synthesis and formulation-filed 
by 32 companies and/or education and research 
institutions and two individuals. The first patent, 
held by Olin Mathieson Chemical Corp (USA) 
was granted in 1954. The country with most pat
ents is the United States, with 19. In Brazil, three 
patents have been filed, by US companies Nektar 
Therapeutics Al (synthesis) and Insert Therapeu
tics (formulation), and by a Germany company, 
Biotechnologie- Gesellschaft Mittelhessen MbH 
(formulation). There are three patent applications 
filed under the PCT, which may or may not come 
to be filed in Brazil. Progress of the patents num
bers over the years may be known such as: year 
(patents number)-1954 (1); 1968 (1); 1971 (3); 
1977 (1); 1978 (1); 1984 (1); 1986 (1); 1987 (1); 

1988 (1); 1989 (1); 1990 (1); 1991 (1); 1993 (3); 
1994 (1); 1995 (1); 1997 (1); 1998 (1); 2000 (3); 
2001 (2); 2002 (6); 2005 (3); 2006 (3); 2007 (1); 

2008 (1); 2009 (2). 

MeglumineAntimoniate (CAS RN: 133-51-7) 

There are only three patents filed for meglurnine 
antimoniate. The first, for its synthesis, was filed 
in 1992 by Iteve (Spain). The second, filed in 
1999, is held by Universidade Federal de Minas 
Gerais (Brazil), and is also for a method for syn
thesizing the active ingredient. The third, for its 
formulation, was filed in 2009 by Suzhou Tianma 
Pharma Group Specialty Chemical Co. (China). 
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Amphotericin 8 Deoxycholate (CAS RN: 
58501-21-6) 

Although amphotericin B deoxycholate is on the 
SUS list of strategic products, we found no infor
mation on the first patent for this substance in any 
of the databases consulted. As explained earlier, 
there are 4 2 production patents for amphotericin B. 

Drugs for Tuberculosis/Leprosy 

Clofazimine (CAS RN: 2030-63-9) 

Our search for chlofazimine patents in different 
databases only yielded information on the first 
patent. It was filed in 1956 by Geigy Chemical 
Corp in Switzerland and is also protected in the 
US, Germany and the UK. 

Dapsone (CAS RN: 80-08-0) 

32 process patents were identified for dapsone 
for medical use (24 for synthesis and eight for 
formulation). The first patent for the synthesis of 
the active ingredient was filed in 1938 in France by 
I. G. Farbenindustrie AG. No one company has an 
advantage in the number of patents, and as can be 
seen below for the trend over time, the number of 
patents filed over the years has remained constant 
at one a year. In Brazil, there is only one patent for 
the formulation of dapsone, held by Universidad 
Autonoma Metropolitana (Mexico). There are also 
three applications filed under the PCT, which could 
come to be filed in Brazil. Progress of the patents 
numbers over the years may be known such as: 
year (patents number)-1938 (1 ); 1939 (2); 1943 
(1); 1946 (1); 1947 (1); 1950 (2); 1951 (1); 1953 
(1); 1955 (1); 1956 (1); 1957 (2); 1958 (1); 1960 
(1); 1962 (1) 1965 (1); 1969 (1); 1976 (1); 1980 
(1); 1991 (1); 1992 (1); 1993 (1); 2003 (1); 2004 
(1); 2006 (2); 2007 (1); 2008 (1); 2009 (2). 
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Ethambutol (CAS RN: 7 4-55-5) 

Ethambutol has been the object of 16 process pat
ents (ten for its synthesis, five for its formulation, 
and one for its synthesis and formulation). There 

are two companies that hold three patents each 

for its synthesis: PLIVA Tvornica Farmaceutskih 

i Kemijskih Proizvoda (Yugoslavia) and Societa 

Farmaceutici (Italy). The first patent was filed by 

a researcher from the former Czechoslovakia in 
1962. The Table 1 shows the patent holders and 

respective priority years. There are no patents in 

Brazil and four PCT applications. 

Ethionamide (CAS RN: 536-33-4) 

There are 31 process patents for ethionamide (28 

for its synthesis, one for formulation, and two 

for synthesis and formulation). According to the 

SciFinder® database, the first patent was granted 
in 1954 in the United States to Farbenfabriken 

Table 1. Patent holders in Ethambutol 

Assignee Priority 
Year 

Individual from Czechoslovakia 1962 

Societa Farmaceutici Italia 1967 

Societa Farmaceutici Italia 1969 

Societa Farmaceutici Italia 1969 

Individual from Italy 1971 

PLIVA Tvornica Farmaceutskih i Kemijskih 
1971 

Proizvoda 

PLIVA Tvornica Farmaceutskih i Kemijskih 
1972 

Proizvoda 

PLIVA Tvornica Farmaceutskih i Kemijskih 
1972 

Proizvoda 

Beecham-Wuelfing G.m.b.H. und Co. K.-G. 1984 

Norsk Hydro Asa 1997 

Apsinterm 2002 

The University of Akron 2005 

Auspex Pharmaceuticals 2007 

Ascend is Pharma AS 2008 

The Brigham and Women's Hospital 2008 

University of California 2009 

Bayer. There are no patents for this drug in Brazil. 

Progress of the patents numbers over the years may 

be known such as: year (patents number)-1954 
(1 ); 1956 (2); 1957 (1 ); 1958 (2); 1959 (2); 1961 

(1); 1962 (5); 1963 (6); 1964 (3); 1965 (1); 1966 
(4); 1970 (1); 2006 (1); 2008 (1). 

Isoniazid (CAS RN: 54-85-3) 

There are 42 process patents for isoniazid for the 
pharmaceuticals area (27 for its synthesis, 12 for 

its formulation, and three for its synthesis and 

formulation). According to the Becker® database, 

the first patent was filed in 1952 by Hoffmann 
La-Roche. The chart below shows the number 

of patents filed each year. The leading countries 

are the United Kingdom, with 11 patents, and the 

United States, with seven. The main assignees are 

the Council of Scientific and Industrial Research 
(UK) and Distillers Co Ltd (UK), with three patents 
each. There are no patents in Brazil and there are 

no current PCT patent applications. Progress of 

the patents numbers over the years may be known 
such as: year (patents number)-1952 (3); 1953 
(2); 1955 (6); 1956 (4); 1957 (3); 1958 (3); 1959 

(1); 1960 (1); 1964 (1); 1967 (1); 1973 (1); 1980 
(1); 1981 (1); 1983 (1); 1985 (1); 1993 (1); 1994 
(1); 1995 (1); 1997 (1); 1999 (2); 2002 (2); 2003 
(1); 2005 (3). 

Pyrazinamide (CAS RN: 98-96-4) 

Pyrazinamide is the object of 28 process patents 
(26 for synthesis and two for formulation). Accord

ing to SciFinder®, the first patent was awarded 
to Merck & Co (USA) in 1935. The chart below 

shows the number of priority patent applications 
filed each year. The leading country is the United 

States, with eight patents, followed by Japan, with 
seven. Two patents (for synthesis) have been filed 

in Brazil, one by Swiss company Lonza and one 
by Nitto Chemical Industry (Japan). There is also 
one patent application filed under the PCT, which 

could be filed in Brazil. Progress of the patents 
numbers over the years may be known such as: year 
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(patents number)-1935 (2); 1942 (I); 1943 (I); 
1952 (I); 1953 (I); 1954 (I); 1970 (I); 1974 (I); 
1976 (I); 1980 (I); 1983 (I); 1985 (I); 1987 (I); 
1990 (I); 1993 (2); 1994 (I); 2001 (3); 2003 (I); 
2004 (I); 2006 (I); 2007 (I); 2008 (2); 2009 (I). 

Rifabutin (CAS RN: 72559-06-9) 

There are 12 process patents for rifabutin, eight 
for its synthesis, two for its formulation, and two 
for its synthesis and formulation). The search of 
SciFinder® identified that the first patent was 
awarded in 1974 to US-based Pfizer. There are 
no patents in Brazil, and there are no current PCT 
applications. Progress of the patents numbers over 
the years may be known such as: year (patents 
number)-1974 (I); 1975 (I); 1978 (4); 1991 (I); 
1994 (I); 1996 (I); 2001 (I); 2005 (I); 2007 (I). 

Rifampicin (CAS RN: 13292-46-1) 

There are 41 process patents for rifampicin (32 
for synthesis, eight for formulation, and one for 
synthesis and formulation). Lepetit S.p.A. (Italy) 
was the pioneer in 1964. Today, Japan is the 
leader with 17 patents. There are no patents filed 
in Brazil and three applications currently under 
the PCT. Progress of the patents numbers over 
the years may be known such as: year (patents 
number)-1964 (2); 1967 (I); 1973 (2); 1976 (2); 
1977 (3); 1978 (5); 1979 (4); 1980 (I); 1981 (3); 
1987 (I); 1988 (I); 1989 (I); 1993 (I); 1996 (I); 
!999 (I); 2002 (2); 2003 (2); 2004 (I); 2005 (I); 
2008 (!); 2009 (4); 2010 (I). 

Group 3: Chronic Non
Communicable Diseases 

The third group from the SUS list of strategic 
products involves drugs designed for treating 
chronic non-communicable diseases. The diseases 
from this group and their respective drugs are: 
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Alzheimer's Disease: donepezil and 
rivastigmine; 

• Asthma: budesonide and formoterol; 
• Parkinson's Disease: cabergoline, en

tacapone, tolcapone, pramipexole and 
selegiline; 

• Symptomatic treatment of psychoses, con
vulsive and epileptic crises, neuralgies 
and mood disorders: clozapine, olanzap
ine, primidon, quetiapine, topiramate and 
ziprasidone; 

• Rheumatism and Inflammations: leflu
nomide and mesalazin; 
Immunosuppressants (drugs capable 
of reducing or suppressing immune 
reactions): everolimus, mycophenolate 
mofetil, mycophenolate sodium, tacroli
mus and sirolimus; 

• Osteoporosis: calcitonin, calcitriol and 
raloxifene; 

• Pulmonary Hypertension: iloprost and 
sildenafil. 

N.B. "Otheruses"hasbeenaddedtothisgroup, 
which includes the following drugs: 

• Bromocriptine: used in the treatment of 
pituitary andenomas, Parkinson's disease, 
hyperprolactinemia, neuroleptic malignant 
syndrome and type 2 diabetes; 
Sevelamer Hydrochloride: used in the 
control of hyperphosphatemia in chronic 
kidney disease; 
Glatiramer Acetate: agent for the im
munomodulatory treatment of multiple 
sclerosis; 

• Riluzole: used in the treatment of lateral 
amyotrophic sclerosis; 

• Somatostatin: used to control hemorrhag
ing in severe acute upper gastrointestinal 
bleeding and pancreatic surgery (to reduce 
complications); and 

• Atorvastatin, simvastatin, pravastatin, fluv
astatin and lovastatin: cholesterol-lowering 
drugs. 
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Figure 4 shows how much the term "non
communicable diseases" has been searched on 
Google since 2004. The darker the color of the 
country, the more searches have derived from 
there. Beside the map is a list of the main related 
terms searched in the same period. 

In the following, we set forth information about 
the patent applications filed for the synthesis and 
formulation of. each product in this group, the 
countries with the most patents, the main assign
ees, the year of the patent and its respective as
signee. We also present the patents filed in Brazil 
and worldwide trends. 

Drugs for Alzheimer's Disease 

Donezepil (CAS RN: 120014-06-4) 

Donepezil, used for treating Alzheimer's, has 
been the object of 57 process patents (42 for its 
synthesis and 15 for its formulation). The flrst 
patent, for its synthesis, was filed by Eisai Co 
(Japan) in 1987, and the same company is the 
leading assignee, with nine patents. The country 
with most patents is India, with 18, followed by 
the United States (12) and Japan (ten). Patenting 
patterns for donepezil can be seen in the graph 

below. There are two patents in Brazil, filed by 
US flnn Pfizer (synthesis) and Japanese Takeda 
Chemical Industries (formulation). A further eight 
applications have been filed under the PCT. Prog
ress of the patents numbers over the years may be 
known such as: year (patents number)-1987 (1); 
1988 (1)~ 1990 (2)~ 1994 (1); 1995 (1)~ 1997 (I)~ 
1998 (3)~ 2000 (1)~ 2002 (3); 2003 (3); 2004 (9)~ 
2005 (5); 2006 (6)~ 2007 (5); 2008 (12); 2009 (3). 

Rivastigmine (CAS RN: 123441-03-2) 

There are 46 process patents for rivastigmine, a 
nootropic agent. 38 are for its synthesis, seven for 
it formulation, and one for a synthesis intermedi
ate. The flrst patent, according to the Becker® 
database, was flied in 1985 by Yissum Research 
Development Co. The leading patent holder is 
the Shanghai Institute of Pharmaceutical Industry 
(China) with four patents. 

China and India have the most patents for 
rivastigmine (16 and 12, respectively). There are 
two patents for its synthesis flied in Brazil: one 
by Emcure Pharmaceuticals Limited (India) and 
one by Ragactives (Spain). There are also seven 
PCT applications currently flied. Progress of the 
patents numbers over the years may be known 

Figure 4. Global interest in "non-communicable diseases" in the world 
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such as: year (patents number)-1985 (1); 1987 
(1); 2002 (2); 2003 (3); 2004 (4); 2005 (4); 2006 
(6); 2007 (11); 2008 (5); 2009 (8); 2010 (1). 

Drugs for Asthma 

Budesonide (CAS RN: 51333-22-3) 

There are 26 process patents for this antiasthma tic 
agent: 17 for synthesis, six for formulation, and 
three for synthesis and formulation). The first 
was filed in 1972 by Swedish firm Aktiebolag 
Bofors. The country with the most priority pat
ent applications is the United States, with eight, 
followed by China and Italy (four each). There is 
only one patent filed in Brazil, by Nektar Thera
peutics (USA), for its formulation, and there are 
five applications currently filed under the PCT. 
Progress of the patents numbers over the years may 
be known such as: year (patents number)-1972 
(1); 1985 (1); 1988 (1); 1989 (1); 1991 (2); 1992 
(1); 1997 (2); 1999 (1); 2002 (3); 2003 (3); 2007 
(2); 2008 (4); 2009 (3); 2010 (1). 

Formoterol (CAS RN: 73573-87-2) 

There are nine process patents filed for formoterol 
(three for synthesis, five for formulation, and one 
for synthesis and formulation). The first patent was 
filed in 1972 by Yamanouchi Pharmaceutical Co, 
fromJ a pan. The second is dated 1987, and the most 
recent was filed in 2007. Just one patent has been 
filed in Brazil, for the formulation of formoterol, 
by American firm Boehringer Ingelheim. Japan is 
the top patent holder, with three in all. The Table 2 
shows the assignees and respective priority years. 

Drugs for Parkinson's Disease 

Cabergo/ine (CAS RN: 81409-90-7) 

Cabergoline is the object of 24 process patents: 
15 for its synthesis, eight for its formulation, and 
one for its synthesis and formulation. The first 
was filed in 1980 by Italian firm Farrnitalia Carlo 
Erba, according to SciFinder®. Two patents for 
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its synthesis have been filed in Brazil: one by 
Resolution Chemical Limited (UK) and one by 
Pharmacia & Upjohn (USA). There is also one PCT 
application. The pace of patenting for cabergoline 
from 1980 to 2008 may be known such as: year 
(patents number)-1980 (1); 1981 (2); 1992 (1); 

1997 (1); 2000 (3); 2001 (2); 2003 (1); 2004 (3); 
2005 (3); 2006 (3); 2007 (3); 2008 (1 ). 

Entacapone (CAS RN: 130929-57-6) 

Entacapone, used to treat Parkinson's disease, has 
31 process patents: 26 for synthesis and five for 
formulation. A Finnish firm, Orion-Yhtyma Ou, 
was the first to file a patent for it, in 1986, but 
today the top assignee of patents for its synthesis 
is Wockhardt Limited, based in India. There is 
just one patent in Brazil for entacapone, filed by 
the leading assignee, and there are two PCT ap
plications filed. Progress of the patents numbers 
over the years may be known such as: year (patents 
number)-1986 (l); 1989 (1); 2003 (4); 2004 (1); 

2005 (2); 2006 (10); 2007 (7); 2009 (4); 2010(1). 

Tolcapone (CAS RN: 134308-13-7) 

Only two patents for the spintese of tolcapone were 
identified, both filed by Swiss company Hoffmann 
La-Roche. The priority patent applications were 
filed in Switzerland (1986) and the European 
Union ( 1997), and the latter is also filed in Brazil. 

Table 2. Patent holders in Formoterol 

Patent Holder Priority 

Yamanouchi Pharmaceutical Co. 1972 

Sociedad Anon. Lasa Laboratorios 1987 

Aktiebolaget Astra 1990 

Saitama Daiichi Seiyaku K. K. 1997 

Yamanouchi Pharmaceutical Co. 1997 

New River Pharmaceuticals Inc. 2000 

Boehringer Ingelheim Pharma G.m.b.H. & 
2002 Co. K.-G. 

Natco Pharma Limited 2006 

Argenta Discovery Ltd. 2007 
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Pramipexole (CAS RN: 104632-26-0) 

There are 32 patents filed for this drug used to 
treat Parkinson's disease: 25 for its synthesis 
and seven for its formulation). The first one was 
filed in 1984 by a Germany company, Thomae. 
The country with the most patents is India, with 
12, followed by the United States, with six. In 
Brazil there are two patents filed: one for its for
mulation, by Boehringer Ingelheim International 
(USA), and one for its synthesis, by Cipla Limited 
(India). There are three applications filed under 
the PCT. Progress of the patents numbers over 
the years may be known such as: year (patents 
number)-1984 (1); (000 (1); 2002 (1); 2003 (1); 

2004 (8); 2005 (4); 2006 (6); 2007 (4); 2008 (2); 
2009 (3); 2010 (1). 

Selegiline (CAS RN: 14611-51-9) 

Of the six process patents for the synthesis of 
selegiline, used to treat Parkinson's, three are held 
by the leader, Chinoin Gyogyszer es Vegyeszeti 
Termekek Gyara Rt (Hungary), which also filed 
the first patent in 1965, others in 1966 and 1982. 
Another companies like Belupo - Lijekovi i Koz
metika D.O.O. has one patent in 1999; Apsinterm 
Generics UK Limited in 2002 and Generics UK 
Limited in 2008. 

There are no patents for selegiline in Brazil, 
and there is currently one PCT application. 

Medications for the Symptomatic 
Treatment of Psychoses, 
Convulsive and Epileptic Crises, 
Neuralgies, and Mood Disorders 

C/ozapine (CAS RN: 5786-21-0) 

There are a total of 18 process patents for this 
antipsychotic drug, 12 for its synthesis, four for 
its formulation, and two for its synthesis and 
formulation). The first patent was filed in 1960 
by a Swiss company, Wander AG, but the leading 
assignee is now an American company, Allelix 

Biopharmaceuticals, with four patents. There are 
no patents in Brazil, while China is the country 
with the most patents filed. Progress of the patents 
numbers over the years may be known such as: year 
(patents number)-1960 (2); 1962 (1); 1971 (1); 
1972 (1); 1977 (2); 1979 (1); 1992 (1); 1993 (1); 

1994 (4); 2000 (1); 2002 (1); 2005 (1); 2008 (1). 

0/anzapine (CAS RN: 132539-06-1) 

Olanzapine is an antipsychotic that has been the 
target of 69 process patents, 34 for its synthesis 
and 35 for its formulation). The first was filed by 
Lilly Industries in 1990. Today, Eli Lilly (USA) 
is the leading assignee, with 33 patents. The top 
country is the United States, with 33, followed by 
India, with 11. 14 patents have been filed in Brazil, 
ten of which by Eli Lilly (two synthesis and eight 
formulation). The other four are for the synthesis 
of olanzapine, two filed by Adamed (Poland), one 
by Dr. Reddy's Laboratories (India) and one by 
Lek Pharmaceuticals (Slovenia). There are three 
patent applications filed under the PCT. Progress 
of the patents numbers over the years may be 
known such as: year (patents number)-1990 (1); 

1991 (1); 1992 (1); 1995 (7); 1996 (8); 1997 (5); 
1998 (2); 2000 (l); 2001 (4); 2002 (6); 2003 (5); 
2004 (10); 2005 (3); 2006 (4); 2007 (3); 2008 (6); 
2009 (1); 2011 (1). 

Primidon (CAS RN: 125-33-7) 

Primidon is an anticonvulsant that has been the 
object of 17 patents for its synthesis and one for 
its formulation. Imperial Chemical Industries was 
the first company to file a patent for it, in 1949 
in Great Britain. There are no patents for this 
drug in Brazil and no applications were found in 
the PCT. Progress of the patents numbers over 
the years may be known such as: year (patents 
number)-1949 (1); 1951 (4); 1952 (2); 1954 (4); 
1955 (1); 1959 (1); 1960 (1); 1961 (1); 1973 (1); 

1978 (1); 2005 (1). 
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Quetiapine (CAS RN: 111974-69-7) 

There are 55 process patents forth is antipsychotic, 
39 of which are for its synthesis, 11 for its formu
lation, and five for its synthesis and formulation. 
The first patent was filed in 1986 by ICI Americas 
in the UK. One patent has been filed in Brazil for 
its formulation, by Swedish firm Astrazeneca, and 
there are nine PCT applications filed. The top 
countries are the United States, with 19 patents, 
and India, with 15. Progress of the patents num
bers over the years may be known such as: year 
(patents number)-1986 (I); 1987 (I); 1999 (!); 
2000 (2); 2002 (2); 2003 (10); 2004 (7); 2005 (8); 
2006 (2); 2007 (5); 2008 (9); 2009 (6); 2010 ( I). 

Topiramate (CAS RN: 97240-79-4) 

This anticonvulsant has been the object of 27 
process patents: 21 for its synthesis, four for its 
formulation, and two for its synthesis and for
mulation). The fm;t patent was filed in 1983 by 
an American firm, McNeilab. The top country 
for topiramate patents is the United States ( 12), 
followed by India (eight). In Brazil, three patents 
have been filed, all byOrtho-MecNeil Pharmaceu
tical (USA) forthe synthesis of the drug. There is 
also one PCT application. Progress of the patents 
numbers over the years may be known such as: 
year (patents number)-1983 (!); 1991 (2); 1995 
(I); 2000 (!); 2001 (I); 2002 (2); 2003 (4); 2004 
(4); 2005 (I); 2006 (5); 2007 (3); 2010 (2). 

Ziprasidone (CAS RN: 146939-27-7) 

There are 46 patents filed for the antipsychotic, 
ziprasidone, 26 for its synthesis, 15 for its for
mulation, and ftve for synthesis and formulation. 
Pfizer Inc. (USA) was the first to patent it ( 1987) 
and is also the leading assignee, with 13 patents. 
The top countries are the United States, with 18 
patents, and India, with 16. In Brazil, there are 
seven patents for ziprasidone, all filed by Pfizer, 
four of which are for its synthesis and three for 
its formulation. There are four applications filed 
under the PCT. Progress of the patents numbers 
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overthe years may be known such as: year (patents 
number)-1987 (I); 1988 (!); 1992 (3); 1993 (I); 
1996 (3); 1998 (I); 1999 (I); 2002 (5); 2003 (4); 
2004 (9); 2005 (3); 2006 (5); 2007 (4); 2008 (3); 
2009 (I); 2010 (I). 

Drugs for Rheumatism 
and Inflammations 

Leflunomide (CAS RN: 75706-12-6) 

There are 22 process patents for leflunomide, nine 
of which are for its synthesis, II for its formula
tion, and two for its synthesis and formulation. 
Five patents are held by the leader and pioneer, 
Hoechst A-G (Germany), which filed the first pat
ent in 1978. The country with the most patents is 
the USA, with nine. There are three patents filed 
in Brazil, one by Hoechst, for its formulation, one 
by Orchid Chemicals & Pharmaceiticals Limited 
(India), for its synthesis, and one by Aventis 
Pharma Deutschland (Germany), for its synthesis. 
There are no PCT applications. Progress of the 
patents numbers over the years may be known 
such as: year (patents number)-1978 (I); 1990 
(I); 1991 (I); 1993 (I); 1994(2); 1995 (!); 1999 
(I); 2000 (2); 2001 (2); 2002 (4); 2006 (2); 2009 
(3); 2010 (1). 

Mesa/azin (CAS RN: 89-57-6) 

Mesalazin is an anti-inflammatory for which there 
are 46 process patents, of which 30 for synthesis, 
15 for formulation, and one for synthesis and 
formulation). The first patent for its synthesis 
was filed by an individual from Czechoslovakia 
in 1957. The top assignees, with three patents 
each, are Institut Neftekhimii i Kataliza RAN 
RespublikaBashkortostan (Russia), the Jordanian 
Pharmaceutical Manufacturing Co, and Bayer. 
There are two patents filed in Brazil, one by B F 
Goodrich Diamalt (Germany) for synthesis and 
one by Giuliani International Limited (Italy) for 
formulation. Four applications are currently filed 
under the PCT. Progress of the patents numbers 
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over the years may be known such as: year (patents 
number)-1957 (1); 1967 (1); 1975 (1); 1981 (1); 

1983 (2); 1984 (1); 1985 (1); 1986 (5); 1988 (2); 
1989 (1); 1990 (2); 1991 (1); 1992 (1); 1996 (1); 

1997 (2); 1998 (3); 2000 (2); 2001 (1); 2002 (1); 

2003 (1); 2004 (1); 2005 (4); 2007 (5); 2008 (3); 
2009 (1); 2010 (1). 

Immunosuppressants 

Everolimus (CAS RN: 159351-69-6) 

There are 15 process patents for this immuno
suppressant (eight in synthesis and seven in 
formulation). Swiss firm Sandoz-Erfindungen 
Verwaltungsgesellschaft was the pioneer, in 1992, 
but the United States is now the leading country, 
with nine priority patent applications. No process 
patents for Brazil were identified, although one 
patent was found which appeared to be filed in 
the country, but detailed analysis showed that it 
was a medical device used in diagnosis, therapy 
or surgery. There are three PCT applications cur
rently filed. Progress of the patents numbers over 
the years may be known such as: year (patents 
number)-1992 (1); 1995 (1); 1996 (1); 2000 (1); 
2002 (1); 2003 (3); 2004 (2); 2007 (1); 2008 (1); 

2009 (1); 2010 (1); 2011 (1). 

Mycophenolate mofetil (CAS RN: 128794-
94-5) 

There are 32 process patents for the immunosup
pressant, mycophenolate mofetil: 23 for its syn
thesis, seven for its formulation, and two for its 
synthesis and formulation. The leading assignee 
is a US company, Syntex, with four patents, and 
is also the pioneer (first patent granted in 1987). 
The United States and India are the countries with 
the most patents: nine each. In Brazil there are 
three patents filed, one by Syntex (USA) and two 
by Ivax (Czech Republic), all for synthesis. There 
are six PCT applications currently filed. Progress 
of the patents numbers over the years may be 

known such as: year (patents number)-1987 (2); 
1992 (1); 1994 (1); 1998 (1); 2001 (2); 2003 (3); 
2004 (3); 2005 (5); 2006 (4); 2007 (7); 2008 (3). 

Mycophenolate Sodium (CAS RN: 37415-
62-6) 

There are just seven process patents for the im
munosuppressant mycophenolate sodium: five for 
synthesis, one for formulation, and one for synthe
sis and formulation. Novartis (Switzerland) filed 
the first patent in 1996. Indian company Biocon 
Limited is the only to have more than one patent, 
and Indian entities hold four of the seven patents. 
Two patents were found to be filed in Brazil: one 
by Biocon (synthesis) and the other by Novartis 
(formulation). There are also two patent applica
tions filed under the PCT. 

Tacrolimus (CAS RN: 104987-11-3) 

Tacrolirnus has been the target of 86 patents, of 
which 73 are for its synthesis, seven for its formu
lation, and six for its synthesis and formulation. 
A Japanese company, Fujisawa Pharmaceuticals, 
was awarded the first patent in 1984, and is the 
joint leader in this category, together with Merck 
& Co, with six patents each. The top country is 
the United States, with 33 priority patents, fol
lowed by South Korea (13) and India (12). There 
are six patents filed in Brazil: two by Fujisawa 
(synthesis), one by British firm Biotica Technol
ogy Ltd. (synthesis), one by Teva Magyarorszag 
Zrt (Hungary) (formulation), and one each by 
US-based Home Products (synthesis) and Ivax 
Corporation (synthesis). Ten patent applications 
are currently filed under the PCT. Progress of the 
patents numbers over the years may be known 
such as: year (patents number)-1984 (1); 1986 
(1); 1987 (1); 1989 (3); 1990 (4); 1991 (1); 1992 
(5); 1993 (5); 1994 (1); 1995 (2); 1996 (1); 1997 
(3); 1999 (5); 2001 (2); 2002 (3); 2003 (8); 2004 
(6); 2005 (5); 2006 (4); 2007 (4); 2008 (10); 2009 

(10); 2010 (1). 
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Sirolimus (CAS RN: 53123-88-9) 

Sirolimus has been the target of 72 process pat
ents, the majority ( 49) for its synthesis, 18 for its 
formulation, and five for its synthesis and for
mulation. An American company, Wyeth, is the 
leading assignee with six patents, three of which 
(for synthesis) are protected in Brazil. Canadian 
Ayerst McKenna and Harrison Ltd . is the company 
that filed the first patent for sirolimus, in 1972. 
Alongside the three patents filed by the leader, 
five others are filed in Brazil, by American Home 
Products Corporation (USA), Biotic a Technology 
Limited (UK), Isotechnika International (Canada), 
Novartis (Switzerland) and Sandoz-Erfindungen 
Verwaltungsgesellschaft (Switzerland), all for 
synthesis. There are currently five PCT applica
tions. The top country is the United States, with 
46 patents. Progress of the patents numbers over 
the years may be known such as: year (patents 
number)-1972 (1); 1989 (1); 1990 (1); 1991 (1); 

1992 (3); 1993 (6); 1994 (2); 1995 (3); 1996 (3); 
1997 (2); 1998 (1 ); 1999 (3 ); 2001 (3 ); 2002 (2); 
2003 (12); 2004 (4); 2005 (5); 2006 (9); 2007 (1); 
2008 (3); 2009 (4); 2010 (1); 2011 (1). 

Drugs for Osteoporosis 

Calcitonin (CAS RN: 9007-12-9) 

Calcitonin, used for treating osteoporosis, has 
been the target of 204 process patents, of which 
169 are for its synthesis, 28 for formulation, and 
seven for synthesis and formulation. The first 
patent was granted in 1968 to Ciba Ltd (Switzer
land). The leading assignee is Armour Pharma
ceutical (USA), with nine patents. The country 
with the most patents is the United States, with 
96, followed by Japan, with 40. Ten patents have 
been filed in Brazil, two for synthesis by Institut 
Gustave Roussy (France), one for synthesis by 
The Scripps Research Institute (USA), one for 
synthesis by Transkaryotic Therapies (USA), one 
for synthesis by Tsumura and Co (Japan), one 
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for synthesis by Akzo Nobel NV (Netherlands), 
one for formulation Amylin Pharmaceuticals 
(USA), one for synthesis by Daiichi Suntory 
Pharma (Japan), one for formulation by Societe 
de Conseils de Recherches et d'Applications 
Scientifiques (France) and one for synthesis by a 
British researcher. The patent applications filed 
under the PCT total 17. Progress of the patents 
numbers over the years may be known such as: 
year (patents number)-1968 (l); 1974 (1); 1976 
(1); 1977(2); 1978(2); 1979(1); 1980(1); 1981 
(1); 1982 (4); 1983 (5); 1984 (3); 1985 (7); 1986 
(3); 1987 (9); 1988 (2); 1989 (9); 1990 (6); 1991 
(8); 1992 (2); 1993 (8); 1994 (6); 1995 (5); 1996 
(8); 1997 (6); 1998 (5); 1999 (7); 2000 (7); 2001 
(12); 2002 (13); 2003 (13); 2004 (5); 2005 (6); 
2006 ( 10); 2007 (9); 2008 (8); 2009 (8). 

Calcitrio/ (CAS RN: 32222-06-3) 

Osteoporosis drug calcitriol is the object of 85 
process patents: 68 for synthesis, 14 for formula
tion, and three for synthesis and formulation. The 
top assignee is the Wisconsin Alumni Research 
Foundation (USA), with eight patents. The first 
patent was awarded in 1971 to Hoffmann La-Roche 
(Switzerland). Japan is the top country, with 37 
patents, followed by the United States, with 31. 
There are three patents filed in Brazil, two by 
American company Pfizer (formulation) and one 
by The United States of America as Represented 
by the Administrator of the National Aeronautics 
and Space Administration (synthesis). There are 
four applications also available under the PCT. 
Progress of the patents numbers over the years may 
be known such as: year (patents number)-1971 
(1); 1973 (l); 1975 (2); 1976 (2); 1978 (4); 1979 
(1); 1981 (3); 1983 (1); 1984 (1); 1987 (1); 1988 
(4); 1989(1); 1990(6); 1991 (3); 1992(4); 1993 
(4); 1994 (4); 1995 (4); 1996 (2); 1997 (3); 1998 
(3 ); 1999 ( 6); 2000 (2); 2001 (2); 2002 (3 ); 2003 
(6); 2004 (2); 2005 (1); 2006 (1); 2007 (1); 2008 
(3); 2009 (3). 
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Raloxifene (CAS RN: 84449-90-1) 

Raloxifene, used to treat osteoporosis, has been the 
object of 32 process patents, 23 for its synthesis 
and nine for its formulation. The earliest patent 
was filed in 1981 by Eli Lilly (USA), which is 
also the top assignee, with 19 patents. The United 
States is the leading country, with 23 patents in 
all. In Brazil, 11 patents have been filed (eight 
for synthesis and three for formulation), all by 
Eli Lilly. There are six patent applications filed 
under the PCT. Progress of the patents numbers 
over the years may be known such as: year (patents 
number)-1981 (2); 1992 (1); 1993 (1); 1994 (4); 
1995 (5); 1996 (1); 1997 (3); 1999 (2); 2000 (2); 
2002 (1); 2003 (1); 2005 (1); 2006 (1); 2007 (2); 
2008 (1); 2009 (3); 2010 (1). 

Drugs for Pulmonary Hypertension 

1/oprost (CAS RN: 78919-13-8) 

There are just three process patents for iloprost, two 
of which are held by a German company, Scher
ing, which is also the company that filed the first 
patent in 1978, for synthesis and formulation. Its 
other patent, awarded in 1998, is for synthesis. In 
1999 Teijin Limited (Japan) was granted a patent 
for its formulation, which was also filed in Brazil. 

Sildenafil (CAS RN: 139755-83-2 

There are 49 process patents for sildenafil (36 for 
its synthesis and 13 for its formulation). The top 
assignee is Pfizer (USA), with nine patents, the 
earliest of which dates back to 1990. China is the 
leading country, with 14 patents, followed by the 
UK, with eight. In Brazil, nine patents have been 
filed: six by Pfizer for synthesis, one by Mochida 
Pharmaceutical (Japan) for formulation, one by 
Torcan Chemical (Canada) for formulation and 
one by an individual Brazilian. There are three 
PCT applications currently filed. Progress of the 
patents numbers over the years may be known 
such as: year (patents number)-1990 ( 1); 1995 

(1); 1996(1); 1997(1); 1998(5); 1999(12);2000 
(7); 2001 (5); 2002 (3); 2003 (1); 2004 (1); 2005 
(1); 2006 (4); 2007 (2); 2008 (2); 2009 (2). 

Drugs for Other Uses 

Bromocriptine (CAS RN: 25614-03-3) 

There are 17 process patents for bromocriptine: 12 
for its synthesis, three for formulation, and two for 
synthesis and formulation). Sandoz (Switzerland) 
was the first company to be awarded a patent for 
this drug ( 1968) and is also the leading assignee, 
with three patents. Just one patent has been filed 
in Brazil for its synthesis by Sandoz. There is one 
PCT application. Progress of the patents numbers 
over the years may be known such as: year (patents 
number)-1968 (1); 1976 (1); 1978 (1); 1979 (1); 

1981 (1); 1983 (2); 1985 (2); 1986 (1); 1988 (1); 
1990 (1 ); 1991 (1 ); 1995 (1 ); 2000 (1 ); 2004 (2). 

Sevelamer Hydrochloride (CAS RN: 
152751-57-0) 

Sevelamer hydrochloride has been the target of 
19 process patents, four for its synthesis, 12 for 
formulation, and three for synthesis and formula
tion). According to SciFinder®, the earliest patent 
was filed in 1991 by a Japanese company, Nitta 
Boseki Co, but for food applications. As such, we 
here consider the first patents to be from 1993, 
filed by Geltex (USA) for the formulation of a 
medication containing sevelamer hydrochloride 
for oral administration. Geltex Pharmaceuticals 
(USA) is the top assignee, with nine patents in 
the pharmaceuticals area. There are two patents 
in Brazil, both for the formulation of sevelamer 
hydrochloride: one filed by the leading assignee 
and one by Genzyme Corporation (USA). Five 
applications are currently filed under the PCT. 
Progress of the patents numbers over the years may 
be known such as: year (patents number)-1993 
(2); 1994(2); 1997(3); 1998(3);2005(1);2006 
(2); 2007 (1); 2008 (4); 2009 (1). 
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Glatiramer (CAS RN: 28704-27-0) 

There are 19 patents filed for glatiramer for 
pharmaceutical processes, of which ll are for 
synthesis, six for formulation, and two for syn
thesis and formulation. The first patent was filed 
by Yeda Research and Development, Israel, 
in 1971. There are two companies with three 
patents each: Momenta Pharmaceuticals (USA) 
and Teva Pharmaceutical Industries (Israel). 
The top country is the United States. There are 
currently six patent applications filed under the 
PCT. In Brazil, two patents have been filed, both 
by Teva Pharmaceuticals Industries, one for the 
synthesis of glatiramer, and one for its synthesis 
and formulation . The number of new patents flied 
since 1971 may be known such as: year (patents 
number)- 1971 (I); 1998 (l); 2000 (1); 2001 (l); 

2002 ( l ); 2004 (3); 2005 (l); 2006 (2); 2007 (3); 
2008 (3); 2009 (2). 

Riluzole (CAS RN: 1744-22-5) 

There are ten process patents for riluzole: four for 
its synthesis, four for its formulation, and two for 
synthesis and formulation) . The only company 
with two patents is France-based Rhone-Poulenc 
Sante( one each for formulation and synthesis), and 
this company was also the flfSt one to ftle a patent 
for riluzole, in 1980. There is one patent filed in 
Brazil, for its synthesis (by American company 
Tularik), and there are two PCT applications. The 
Table 3 shows the companies that hold patents for 
riluzole and the years in which they were filed. 

Somatostatin (CAS RN: 51110-01-1) 

Somatostatin has been the target of 172 process 
patents: 106 for its synthesis, 41 for its formula
tion, and 25 for its synthesis and formulation . The 
country with the most patents is the USA, with 
107, and it is a US company, American Home 
Products, that is the top assignee, with 27 patents, 
and the pioneer (first patent granted in 1974), ac
cording to Sci Finder®. There are ten patents ftled 
in Brazil. Five of these are for synthesis, filed by 
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Actogenix N.V (Belgium), Amgen Inc (USA), 
Biomeasure (USA), Sandoz Ltd (Switzerland), 
and an individual American researcher; and f1ve 
for formulation, filed by DuPont Merck Pharma
ceutical Co (USA), Nobex Corporation (USA), 
Novartis A.-G (Switzerland), Societe de Conseils 
de Recherches et d'Applications Scientifiques 
S.A.S (France) and an individual American re
searcher. 11 applications are currently filed under 
the PCT. Progress of the patents numbers over 
the years may be known such as : year (patents 
number}-1974 (1); 1975 (10); 1976 (12); 1977 
(17); 1978 (8); 1979 (16); 1980 (l) ; 1981 (3); 
1982 (6); 1983 (2); 1984 (2); 1985 (4); 1986 (2); 
1987 (2); 1988 (4); 1989 (5); 1990 (I); 1991 (3); 
1992 (4); 1993 (5); 1994 (3); 1995 (7); 1996 (4); 
1997 (2); 1998 (3); 1999 (3); 2000 (6); 2001 (4); 
2002 (3); 2003 (6); 2004 (3); 2005 (4); 2006 (1); 
2007 (2); 2008 (9); 2009 (2); 2010 (2). 

Cholesterol-Lowering Drugs 

Atorvastatin (CAS RN: 134523-00-5) 

There are 114 process patents for atorvastatin, of 
which 84 are for its synthesis, 26 for its formula
tion, and four for its synthesis and formulation . 
The flfSt patent was awarded to an American 
company, and the companies with the most 

Table 3. Patent holders in Ri/uzole 

Assignee Priority Year 

Pharmindustrie 1980 

Rhone-Poulenc Sante 1987 

Wamer-Lamben. Co. 1987 

Rhone-Poulenc Sante 1988 

Tularik Inc. 2000 

Dr. Reddy's Laboratories Limited 2006 

Rottapharm S.p.A. 2007 

Ascendis Pharma AS 2009 

Edmond Phanna S.r.l. 2009 

Fannak 2009 
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patents (eight each) are Israeli Teva Pharmaceu
ticals Industries and US-based Warner-Lambert 
Company. The latter was awarded the first patent 
in 1986. There are 17 patents filed in Brazil, six 
by Warner Lambert Company (five for synthesis 
and one for formulation), two by Teva Pharma
ceuticals Industries (one for formulation and one 
for synthesis), two by Pfizer (USA), for synthesis, 
and one each by Lek Pharmaceuticals (Slovenia
synthesis), Avecia Limited (UK-synthesis), Ciba 
Specialty Chemicals Holding (Switzerland-syn
thesis), DSM IP Assets (Netherlands-synthesis), 
Bristol-Myers Squibb (USA-synthesis), Nicox 
(France-formulation) and Vital Health Sciences 
Pty (Australia -synthesis). Seven PCT applica
tions are currently filed. Progress of the patents 
numbers over the years may be known such as: 
year (patents number)-1986 (I); 1989 (I); 1997 
(!); 1998 (4); 1999 (4); 2000 (7); 2001 (8); 2002 
(II); 2003 (16); 2004 (13); 2005 (17); 2006 (9); 
2007 (12); 2008 (9); 2009 (!). 

Simvastatin (CAS RN: 79902-63-9) 

126 process patents have been filed for simvas
tatin, I 04 of which are for its synthesis, 17 for 
its formulation, and five for its synthesis and 
formulation. The first patent was awarded in 1980 
to Merck & Co (USA), which is the leader with 
nine patents. The United States holds the most 
patents (37), followed by India, with 33. There are 
seven patents filed in Brazil, all for the synthesis 
of simvastatin: two by Lupin Limited (India), and 
one apiece by DSM IP Assets (Netherlands), Cheil 
Jedang Corporation (South Korea), CJ Corporation 
(South Korea), Teva Pharmaceuticals (Israel) and 
Bristol-Myers Squibb (USA). There are currently 
15 PCT applications. The development of patent
ing for simvastatin over the years may be known 
such as: year(patents number)-1980(2); 1983 (I); 
1987 (I); 1990 (I); 1991 (2); 1993 (!); 1994 (!); 
1995 (I); 1996 (2); 1997 (7); 1998 (9); 1999 (8); 
2000 (7); 2001 (13); 2002 (7); 2003 (10); 2004 
(12); 2005 (10); 2006 (10); 2007 (10); 2008 (6); 
2009 (6); 2011 (!). 

Pravastatin (CAS RN: 81093-37-0) 

There are 86 process patents for pravastatin (72 
for synthesis, 12 for formulation, and 12 for 
synthesis and formulation). Sankyo (Japan) is 
the company that filed the first patent, in 1980. 
The leading patent holders are the United States 
(26), the European Patent Office (17) and Japan 
(18). No priority patent applications have been 
filed in Brazil, but there are eight patents filed 
there: six for its synthesis, by Sankyo (Japan). 
Bristol-Myers Squibb (USA), Biocon India, 
Gyogyszerkutato Intezet Kft (Hungary), Institute 
for Drug Research (Hungary), Vital Health Sci
ences Pty (Australia); one for its formulation by 
Nicox AS (France); and one for its synthesis and 
formulation by Teva Gyogyszergyar Zartkoeruen 
Mukoedo Reszvenytarsasag (Hungary). Nine pat
ent applications are current filed under the PCT. 
Patenting of pravastatin over the years may be 
known such as: year (patents number)-1980 (I); 
1989 (!); 1992 (2); 1993 (I); 1995(3); 1996 (I); 
1997(2); 1998(6); 1999(7);2000(6);2001 (12); 
2002 (5); 2003 (9); 2004 (5); 2005 (4); 2006 (5); 
2007 (6); 2008 (5); 2009 (3); 2010 (I); 2011 (I). 

Fluvastatin (CAS RN: 93957-54-1) 

Fluvastatin has been the target of 45 process 
patents, of which 33 are for synthesis, II for for
mulation, and one for synthesis and formulation). 
Sandoz, from Switzerland, filed the first patent in 
the United States in 1982. Lek Pharmaceuticals, 
from Slovenia, is the company with the most 
patents (four). In Brazil, four patents have been 
filed: one by Lek Pharmaceuticals (synthesis), 
one by Israeli company Teva Pharmaceutical 
Industries (synthesis), one by US-based Bristol
Myers Squibb (synthesis) and one by a French 
company, Nicox AS (formulation). There are 
three PCT applications currently filed. The new 
patents filed for fluvastatin over the years may be 
known such as: year (patents number)-1982 (I ); 
1986 (I); 1995 (I); 1998 (2); 1999 (I); 2000 (I); 
2001 (!); 2002 (2); 2003 (4); 2004 (3); 2005 (II); 
2006 (5); 2007 (9); 2008 (I); 2009 (2). 
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Lovastatin (CAS RN: 75330-75-5) 

There are 121 process patents for lovastatin (95 
for synthesis, 22 for formulation, and four for 
synthesis and formulation). The first company 
to file a patent for this drug, in 1979, was Merck 
& Co (USA), and this company is also the lead
ing assignee, with 37 patents. No priority patent 
applications have been filed in Brazil, but there 
are nine patents filed in the country, all for the 
synthesis of1ovastatin: two by Battelle Memorial 
Institute (USA) and one each by Gist-Brocades 
BV (Netherlands), Ranbaxy Laboratories (India), 
Lupin Limited (India), Teva Pharmaceutical In
dustries (Israel), Bristol-Myers Squibb (USA), 
CJ Corporation (South Korea) and Novopharm 
(Canada). There are presently nine PCT applica
tions filed. Progress of the patents numbers over 
the years may be known such as: year (patents 
number)-1979 (2); 1980 (1 ); 1981 (1 ); 1983 (3); 
1984 (1); 1985 (1); 1986 (1); 1987 (1); 1988 (1); 

1989 (2); 1992 (2); 1993 (7); 1994 (2); 1995 (6); 
1996 (5); 1997 (8); 1998 (3); 1999 (9); 2000 (7); 

2001 (7); 2002 (5); 2003 (5); 2004 (7); 2005 (7); 
2006 (7); 2007 (6); 2008 (5); 2009 (8); 2010 (1). 

Group 4: Biological Pathways 

This group covers medications whose drugs are 
manufactured via biological pathways. These 
include: 

• Monoclonal Antibodies: adalimumab, 
dasatinib, imatinib, inftiximab, nilotinib, 
rituximab and trastuzumab; 

• 

• 

• 
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Enzymes: dornase alpha and 
g1ucocerebrosidase; 
Hormones: insulin-like growth factor, fil
grastim, chorionic and serum gonadotro
pin, goserelin, glucagon, follicle-stimulat
ing hormone, human insulin, leuprorelin 
and somatotropin; and 
Proteins: etanercept, procoagulant fac
tors, interferons, octreotide and botulinum 
toxin. 

It' s not possible shows the graph and map for 
this group in "searched on Google." Occurs due, 
the technology in this field, interestingly, only 
started to emerge this decade (2011), for which 
reason there are insufficient data to conduct a 
global technology foresight study. 

In the following, we set forth information about 
the patent applications filed for the synthesis and 
formulation of each product in this group, the coun
tries with the most patents, the main assignees, 
the year of the patent and its respective assignee. 
We also present the patents filed in Brazil and 
worldwide trends. 

Monoclonal Antibodies 

Adalimumab (CAS RN: 331731-18-1) 

Adalimumab has been the target of 27 process 
patents: 18 for its synthesis, two for formulation, 
and seven for synthesis and formulation . The first 
patent was awarded in 1996 to BASF (Germany). 
The country with the most patents is the United 
States, with 26, and Abbott Laboratories is the 
leading company, with eight patents. There are 
two patents filed in Brazil, one by BASF, related 
to the synthesis of adalimumab, and one by Abbott 
(USA) for its formulation. There are currently 12 
PCT applications filed. There are presently nine 
PCT applications filed. Progress of the patents 
numbers over the years may be known such as: 
year (patents number)-1996 (1 ); 1997 (1 ); 2004 
(2); 2005 (3); 2006 (7); 2007 (4); 2008 (3); 2009 
(5); 2010 (1). 

Dasatinib (CAS RN: 302962-49-8) 

There are 14 process patents fordasatinib, of which 
eight are for synthesis, two for formulation, and 
four for synthesis and formulation. US company 
Bristol-Myers Squibb was the first to file a pat
ent for dasatinib, in 1999, in the United States, 
and also owns the most patents (five). There are 
two patents filed in Brazil, both by Bristol-Myers 
Squibb, one for its synthesis and other for its syn
thesis and formulation. There are also five patent 
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applications filed under the PCT. Progress of the 
patents numbers over the years may be known 
such as: year(patents number)-1999 (1); 2004 (3); 
2005 (1); 2006 (1); 2008 (2); 2009 (4); 2010 (2). 

lmatinib (CAS RN: 152459-95-5) 

Imatinib has been the target of61 process patents: 
36 for its synthesis, one for a synthesis intermedi
ate, 13 for its formulation, and 11 for its synthesis 
and formulation). US-based Ciba-Geigy was the 
first company to file a patent for imatinib, in 
Switzerland in 1992. The top assignee is Natco 
Pharma (India), with seven patents, and India is 
also the country with the most priority patents 
( 18). Four patents have been filed in Brazil: two for 
synthesis, filed by Novartis (Switzerland), another 

for synthesis filed by Cipla Limited (India), and 
one for formulation, by Gilead Sciences (USA). 
Ten patent applications are currently filed under 
the PCT. Progress of the patents numbers over 
the years may be known such as: year (patents 
number)-1992 (1); 2002 (1); 2003 (7); 2004 (4); 
2005 (1); 2006 (6); 2007 (14); 2008 (9); 2009 
(13); 2010 (5). 

lnfliximab (CAS RN: 170277-31-3) 

There are 24 process patents for infliximab: 12 
for synthesis, five for formulation, and seven for 
synthesis and formulation). Centocor (USA) was 
the first company to file a patent for it, in the United 
States in 1991. The US is also the country with 
the most priority applications ( 19). There are two 
patents filed in Brazil, one by Abbott Biotechnol
ogy (Bermuda) for synthesis and formulation, and 
one by Neose Technologies (USA) for synthesis. 
There are also seven PCT applications filed. Prog
ress of the patents numbers over the years may be 
known such as: year (patents number)-1991 ( 1 ); 
1999 (3); 2001 (3); 2003 (1); 2005 (3); 2006 (4); 
2007 (2); 2008 (1); 2009 (6). 

Ni/otinib (CAS RN: 641571-10-0) 

Eight process patents have been filed for nilotinib: 
five for its synthesis and three for its synthesis and 
formulation. Novartis (Switzerland) was awarded 
the first patent in 2002 and is also the company 
with the most patents (four). In Brazil, two patents 
have been filed for its synthesis and two for its 
synthesis and formulation, all by Novartis. There 
are three patent applications filed under the PCT. 
The Table 4 shows the assignees and respective 

priority dates. 

Rituximab (CAS RN: 174722-31-7) 

Rituximab is the object of 60 process patents, 33 
for its synthesis, 17 for its formulation, and ten 
for its synthesis and formulation. Idee Pharma
ceuticals Corporation (USA) filed the first patent 
application for rituximab in 1992 in the United 
States. It and Genetech are the top assignees, 
with six patents each. The leading country is the 
United States, where 48 of the patents were first 
filed. In Brazil, eight patents have been filed, 
all by American firms, four of which by Xencor 
(three for synthesis and one for synthesis and 
formulation), two by Neose Technologies (both 
for synthesis), one by Immunogen (formulation) 
and one by Genentech (formulation). There are 

16 PCT applications currently filed. Progress of 

Table 4. Patent holders in Nilotinib 

Assignee Priority Year 

Novartis A.-G. 2002 

Novartis A.-G. 2005 

Novartis A.-G. 2005 

Novartis A.-G. 2005 

Teva Pharmaceutical Industries Ltd. 2008 

Teva Pharmaceutical Industries Ltd. 2008 

Avila Therapeutics 2008 

Targegen 2005 
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the patents numbers over the years may be known 
such as: year (patents number}--1992 (!); 1999 
(!); 2000 (3); 20()1 (6); 2002 (3); 2003 (6); 2004 
(4); 2005 (8); 2006 (6); 2007 (8); 2008 (5); 2009 
(8); 2010 (1). 

Trastuzumab (CAS RN: 180288-69-1) 

Trastuzumab is the target of 97 process patents 
( 48 for its synthesis, 27 for its formulation, and 
22 for its synthesis and formulation). An Ameri
can company, Chiron Corporation, was the first 
to file a patent application for trastuzumab, in 
1984, according to the Becker® database. The 
top country is the United States, with 76 patents. 
In Brazil, II patents have been filed: three for 
synthesis by Genentech (USA), two for synthesis 
and one for synthesis and formulation by Xencor 
(USA), one for synthesis and one for formulation 
by Immunogen (USA), two for synthesis by Neose 
Technologies (USA), and one for synthesis and 
formulation by SyntargaBV (Netherlands). There 
are currently 38 PCT applications filed. Progress 
of the patents numbers over the years may be 
known such as: year (patents number)-1984 (I); 
1988 (I); 1999 (I); 2000 (2); 2001 (4); 2002 (3); 
2003 (9); 2004 (10); 2005 (8); 2006 (12); 2007 
(II); 2008 (II); 2009 (22); 2010 (2). 

Enzymes 

Dornase Alpha (CAS RN: 143831-71-4) 

Our search of the databases revealed five patents 
filed for dornase alpha. The first patent was granted 
in 1995 to Genentech (USA). The priority applica
tion was filed in the United States, and the same 
patent was filed in 18 countries: Austria, Australia, 
Bulgaria, Brazil, Canada, Czech Republic, Spain, 
Hungary, Israel, Japan, Norway, New Zealand, 
Poland, Portugal, Romania, Russia, Slovakia, 
South Africa, the European Patent Office and the 
World Intellectual Property Organization. 

108 

Alongside Genentech, the other assignees are 
Altus Biologics (USA), MomentaPharmaceuticals 
(USA) (with two patents) and Roche Diagnostics 
(USA). 

Glucocerebrosidase (CAS RN: 37228-64-1) 

There are 86 process patents for glucocerebro
sidase, 64 of which are for its synthesis, 19 for 
its formulation, and three for its synthesis and 
formulation. The first patent was filed in 1974 by 
an individual researcher from the United States. 
Genzyme Corporation is the top assignee, with 
eight patents, followed by Neose Technologies 
with five, both from the United States. Brazil 
has been the target of six patents for its synthesis 
(three by Neose Technologies, one by German 
firm Merck Patent GmbH, one by US-based The 
Scripps Research Institute, and one by Trans
karyotic Therapies, also American) and one for 
its formulation, by Athersys (USA). There are 
currently 12 PCT applications filed. Progress of 
the patents numbers over the years may be known 
such as: year (patents number)-1974 (I); 1981 
(I); 1991 (2); 1992(2); 1994(3); 1995(2); 1997 
(2); 1998 (5); 1999 (4); 2000 (9); 2001 (7); 2002 
(7); 2003 (6); 2004 (5); 2005 (4); 2006 (9); 2007 
(6); 2008 (6); 2009 (2); 2010 (3). 

Hormones 

Insulin-Like Growth Factor (IGH1) (CAS 
RN: 67763-96) 

IDH I has been the target of 195 process patents: 
135 for its synthesis, 42 for its formulation, and 
18 for its synthesis and formulation. The first 
patent application for this substance was filed in 
1979 by the Nichols Institute (USA), but when we 
examined the document we found that it was for 
insulin production, and therefore falls outside the 
scope of this study. There were two patents filed 
in 1983, both for the synthesis of this product, 
by American companies, Genentech and Amgen. 
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Genentech is the leading assignee, with 15 
patents. Six patents have been filed in Brazil 
for the synthesis of IDHI: two by Genentech, 
one by the Scripps Research Institute (USA), 
one by Human Genome Sciences (USA), one 
by Pharmacia & Upjohn Company (USA), and 
one by Crucell Holland (Netherlands). There are 
also three for its formulation: one each by Dow 
Agrosciences (USA), Octapharma (Switzerland), 
and Cambridge University Technical Services 
(UK), and one for its synthesis and formulation, 
filed by Acetogenix (Belgium). There are 19 ap
plications filed under the PCT. Progress of the 
patents numbers over the years may be lcnown 
such as: year (patents number)-1983 (2); 1984 
(I); 1985(1); 1986(1); 1987(11); 1988(1 ); 1989 
(3); 1990(6); 1991 (8); 1992(5); 1993(14); 1994 
(7); 1995{13); 1996(5); 1997(5); 1998(7); 1999 
( I); 2000 (6); 2001 (4); 2002 (9); 2003 (9); 2004 
(9); 2005 (12); 2006 (20); 2007 (9); 2008 (II); 
2009 (9); 2010 (6). 

Fi/grastim (CAS RN: 121181-53-1) 

Filgrastim has been the object of 13 process 
patents (four for its synthesis and nine for its for
mulation). The first patent was granted in 1985 
to Kirin-Amgen (USA). The majority (nine) of 
the priority applications have been filed in the 
USA. Just one patent is filed in Brazil, for the 
formulation of filgrastim, by Fresenius Kabi 
Deutschland GmbH (Germany). There are three 
PCT applications currently filed. Progress of the 
patents numbers over the years may be lcnown 
such as: year (patents number)-1985 (I); 1994 
(I); 1999 {I); 2002 (I); 2003 (I); 2004 (2); 2006 
(I); 2007 (I); 2008 (2); 2009 (2). 

Chorionic Gonadotropin (HCG) (CAS RN: 
9002-61-3) 

There are 128 process patents for chorionic 
gonadotropin: 78 for its synthesis, 41 for its for
mulation, and nine for its synthesis and formula
tion. The first company to file a patent for it was 

Hoffmann La-Roche (Switzerland), in 1972. The 
top country for priority patent applications is the 
United States, with 53. 13 patents have been filed 
in Brazil, as well as one priority application for 
its synthesis by Comissao Nacional de Energia 
Nuclear. Of the 13 patents filed by foreign firms. 
II are for synthesis: three by Applied Research 
Systems ARS Holding (Netherlands), two by 
Washington University (USA), and one apiece 
by Neose Technologies (USA), Akzo Nobel 
(Netherlands), Athersys (USA), Crucell Holland 
(Netherlands), Leland Stanford Junior University 
(USA), and Yeda Research and Development (Is
rael). The remaining patents, for its formulation, 
are held by two American companies: Mountain 
View Pharmaceuticals and Summa Medical. There 
are currently II patent applications filed under 
the PCf. Progress of the patents numbers over 
the years may be lcnown such as: year (patents 
number)-1973(1); 1974(1); 1978(1): 1979(3); 
1980 (4); 1981 (3); 982 (2); 1983 (2); 1984 (I); 
1985(3); 1987(1); 1988(3); 1989(4); 1990(1 ); 
1991 (3); 1993 (3); 1994 (3); 1995 (3); 1996 (9): 
1997(3); 1998(4); 1999(4);2000(9);2001 (4); 
2002 (8); 2003 (8); 2004 (5); 2005 ( 10); 2006 (3); 

2007 (7); 2008 (5); 2009 (4); 2010 (3). 

Serum Gonadotropin (PMSG) (CAS RN.· 
9002-70-4) 

There are seven process patents for serum go
nadotropin (PMSG ): four for synthesis and three 
for formulation. Observe that the first patent t<>r 
PMSG was filed by a Polish company, Drwalews
kie Zaklady Przemyslu Bioweterynaryjnego and 
there are no patents filed in Brazil and no PCT 
applications at present. Follow assignees and 
respective priority dates: Drwalewskie Zaklady 
Przemyslu Bioweterynaryjnego in 1977; Com
monwealth Serum Laboratories Commission in 
1980; individual assignees, Germany in 198 1 ; 
Akademie der Landwirtschaftswissenschaften der 
DDR in 1984; Biotechnology Australia Pty. Ltd. 
in 1985; Teikoku Hormone Mfg Co Ltd. in 1994 
and Ningbo Sansheng Pharmacy Co. in 2006. 
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Goserelin (CAS RN: 65807-02-5) 

15 process patents have been filed for goserelin: 
12 for its synthesis, two for its formulation, and 
one for its synthesis and formulation. The first, 
granted in 1976, was filed by Imperial Chemical 
Industries (UK), which is also the leading assignee, 
with three patents. No patents for goserelin have 
been filed in Brazil, but there are three applica
tions filed under the PCT. Progress of the patents 
numbers over the years may be known such as: 
year (patents number)-1976 ( 1); 1991 (2); 1995 
(I); 1996 (1); 1999 (1); 2000 (1); 2004 (1); 2005 
(I); 2006 (1); 2008 (2); 2009 (2); 2010 (1). 

Glucagon (CAS RN: 9007-92-5) 

There are 142 process patents for the hormone, 
glucagon, of which 106 are for its synthesis, 27 
for its formulation, and nine for its synthesis and 
formulation. The first patent dates back to 1953, 
filed by Eli Lilly and Co. There were few patent 
applications filed for glucagon synthesis until 
2000, when the average rose to eight a year. The 
top country for priority patent applications is the 
United States, with 79, followed by Denmark (23) 
and Japan ( 11 ). A great number of the assignees 
are biotechnology companies. Ten patents have 
been filed in Brazil, seven of which are for the 
synthesis of glucagon. These were filed by the 
top assignee, Novo Nordisk A/S (Denmark), with 
three, and US firms Athersys, Novocell, Trans
karyotic Therapies and Wyeth, all with one each. 
The remaining three patents are for its formulation: 
one each by Biotechnologie - Gesellschaft Mit
telhessen MbH (Germany), Nobex Corporation 
(USA) and Societe de Conseils de Recherches et 
d'Applications Scientifique (France). There are 
19 PCT applications currently filed. Progress of 
the patents numbers over the years may be known 
such as: year(patentsnumber)-1953 (1); 1968 (1); 
1970 ( 1 ); 1971 (1 ); 1973 (I); 1975 (2); 1976 (3); 
1977 (4); 1978 (1); 1980 (3); 1982 (1); 1985 (3); 
1986 (3); 1990 (3); 1991 (1); 1993 (5); 1994 (6); 
1995 (1 0); 1996 (6); 1997 (5); 1998 (3); 1999 (6); 
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2000 (4); 2001 (6); 2002 (18); 2003 (10); 2004 
(2); 2005 (6); 2006 (4); 2007 (6); 2008 (7); 2009 
(10); 2010 (1). 

Follicle-Stimulating Hormone (FSH) (CAS 
RN: 9002-68-0) 

Follicle-stimulating hormone has been the target 
of 167 process patents: 117 for its synthesis, 43 
for its formulation, and seven for its synthesis 
and formulation . According to SciFinder®, the 
first patent for its synthesis was filed in 1968 by 
Monsanto. Meanwhile, the Merck Index has Ge
nentech as the owner of the first patent, granted 
in 1992. The top country is the United States (95 
patents), and the pattern of patenting over the 
years can be seen in the chart below. Four prior
ity patent applications have been filed in Brazil: 
by Applied Research Systems ARS Holding N.V 
(Netherlands), in formulation, and by Comissao 
Nacional de Energia Nuclear, Funda~ao de 
Amparo a Pesquisa do Estado de Minas Gerais 
e Funda~ao Universidade de Brasilia, all in syn
thesis. A further 23 patents have been filed in the 
country ( 19 for synthesis and four for formulation) . 
There are 24 PCT applications filed at the time 
of writing. Progress of the patents numbers over 
the years may be known such as: year (patents 
number)-1968 (I); 1971 (1); 1978 (1); 1980 (1); 

1982 (1); 1984 (1); 1985 (2); 1986 (4); 1987 (2); 
1988 (3); 1989 (2); 1991 (2); 1992 (1 ); 1994 (7); 

1995 (2); 1996 (3); 1997 (8); 1998 (4); 1999 (13); 
2000 (7); 2001 (5); 2002 (15); 2003 (13); 2004 
(13); 2005 (14); 2006 (9); 2007 (11); 2008 (9); 
2009 (9); 2010 (3). 

Human Insulin (CAS RN: 11061-68-0) 

128 process patents have been filed for insulin 
(85 for synthesis, 35 for formulation, and eight for 
synthesis and formulation). The leading assignee 
is Novo Nordisk (Denmark), with 18 patents. The 
first company to file a patent application for insulin 
was Merck & Co (USA) in 1965. The graphic below 
showing patenting of human insulin demonstrates 
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an upturn in activity in recent years. 17 patents 
were filed in Brazil (ten for synthesis and seven 
for formulation), although these technologies have 
all be sold to Novo Nordisk (Denmark). There 
are 20 patent applications currently filed under 
the PCT. Progress of the patents numbers over 
the years may be known such as: year (patents 
number)-1965 (1); 1972 (3); 1974 (2); 1978 (2); 
1979(2); 1980(7); 1981 (4); 1982(5); 1983(2); 
1984(1); 1985(2); 1986(6); 1988(2); 1990(1); 
1991 (1 ); 1992 (6); 1993 (3); 1994 (4); 1995 (4); 
1996 (3); 1997 (4); 1998 (5); 1999 (5); 2000 (1); 

2001 (5); 2002 (1); 2003 (2); 2004 (2); 2005 (5); 
2006 (14); 2007 (8); 2008 (6); 2009 (8). 

Leuprorelin (CAS RN: 53714-56-0) 

Leuprorelin has been the object of 33 process 
patents (25 for synthesis, five for formulation, 
and three for synthesis and formulation). A 
Japanese firm, Takeda Chemical Industries, was 
the first company to file a patent application for 
leuprorelin, in 1973. Today, the top country is 
the United States, with nine patents, followed by 
China, with seven. The chart below shows Jeupro
relin patenting over time. Just one patent-for its 
synthesis-has been filed in Brazil, by Syntonix 
Pharmaceuticals Inc (USA), in 2004. There are 
six PCT applications filed. Progress of the patents 
numbers over the years may be known such as: 
year (patents number)- 1973 (2); 1975 (1); 1980 
(l); 1994 (2); 1995 (1); 1996 (1); 1997 (1); 1999 
(2); 2002 (1); 2003 (2); 2005 (5); 2006 (2); 2007 
(3); 2008 (5); 2009 (3). 

Somatotropin (CAS RN: 9002-72-6) 

Somatotropin has been the target of the highest 
number of process patents: 394 in all, of which 
290 are for its synthesis, 78 for its formulation, 
and 26 for its synthesis and formulation. The first 
patent was filed in 1968 by Upjohn Co. There 
is also one priority patent application held by a 
Brazilian entity (Comissao de Energia Nuclear), 

for its synthesis. The leading assignee is Novo 
Nordisk, with 24 patents, followed by Genentech 
and Ambrix, with ten apiece. 44 patents have been 
filed in Brazil, the top assignee being Ambrix 
(USA), with four (three in synthesis, and one in 
synthesis and formulation). There are 30 PCT 
applications currently filed. The leading country 
is the United States, with 208 patents, followed 
by Japan (32), China (25) and South Korea (24). 
Progress of the patents numbers overt he years may 
be known such as: year (patents number)-1968 
(1); 1970 (1); 1973 (1); 1975 (1); 1980 (2); 1981 
(1); 1982 (6); 1983 (1); 1984 (2); 1985 (6) ; 1986 
(6); 1987 (10); 1988 (9); 1989 (7); 1990 (8); 1991 
(4); 1992 (7); 1993 (11); 1994 (8); 1995 (16); 
1996(11); 1997(12); 1998(10); 1999(14);2000 
(21); 2001 (21); 2002 (33); 2003 (35); 2004 (24); 
2005 (17); 2006 (23); 2007 (16); 2008 (16); 2009 
(28); 2010 (5). 

Proteins 

Etanercept (CAS RN: 185243-69-0) 

There are 25 process patents for etanercept: 16 for 
its synthesis, five for its formulation, and four for 
its synthesis and formulation. The first patent was 
granted in 1989 to Immunex Corporation (USA). 
Only three countries/regions hold priority patents: 
the United States, with 21, the European Patent 
Office with three, and India with one. Two patents 
have been filed in Brazil by Nease Technologies 
(USA), both for the synthesis of etanercept. There 
are six PCT applications currently filed. Progress 
of the patents numbers over the years may be 
known such as: year (patents number)- 1989 (1); 

1997 (!); 1999 (1); 2000 (l); 2001 (2); 2002 (3); 
2003 (3); 2004 (1); 2005 (2); 2006 (1); 2007 (3); 
2008 (1); 2009 (5). 

Procoagulant Factors (CAS RN Not Available) 

No patents for the synthesis of procoagulants were 
found in the Scifinder® and Becker® databases. 
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Interferons (CAS RN: 9008-11-1) 

No patents for the synthesis of interferons were 
found in the Scifinder® and Becker® databases. 

Octreotide (CAS RN: 83150-76-9) 

There are 60 process patents for octreotide: 30 for 
its synthesis, 25 forits formulation, and five for its 
synthesis and formulation. Sandoz (Switzerland) 
was the first company to file an application for a 
patent for octreotide, in 1979. The top country is 
the United States, with 26 patents, followed by 
China, with nine. It's possible note a rise in the 
number of patent applications for processes as 
of 2000. Two patents have been filed in Brazil 
for its formulation: one by Quest Pharmaceuti
cal Services (USA) and the other by Akzo Nobel 
(Netherlands). There are nine patent applications 
filed under the PCT. Progress of the patents num
bers over the years may be known such as: year 
(patents number)-1979 (I); 1986 (I); 1988 (I); 

1989(1); 1992(1); 1996(1); 1997(1); !998(1); 
1999 (2); 2000 (9); 2001 (6); 2002 (3); 2003 (2); 
2004 (5); 2005 (5); 2006 (6); 2007 (I); 2008 (8); 

2009 (3); 2010 (I); 2011 (I). 

Botulinum Toxin (CAS RN: 93384-43-1) 

Botulinum toxin is the target of 62 process patents: 
40 for its synthesis, 14 for its formulation, and 
eight for its synthesis and formulation. The leading 
countries are the United States, with 34 patents, 
and the UK, with nine. The SciFinder® database 
identifies the first patent has having been granted 
toOphidian Pharmaceuticals (USA)in 1989. Nine 
patents have been filed in Brazil, eight of which 
are for its synthesis: two by Biotecon Therapeutics 
GmbH (Germany) and one apiece by the leading 

assignee, Allergan (USA), Alphavax (USA), Merz 
PharmaGmbH & Co (Germany), Toxogen GmbH 
(Germany), Ophidian Pharmaceuticals (USA), and 
The Speywood Laboratory Limited and Micro
biological Research Authority (UK partnership). 
The other patent is for its formulation, filed by 
Merz Pharma GmbH & Co. There are 13 patent 
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applications ftled under the PCT. Progress of the 
patents numbers over the years may be known 
such as: year (patents number)--1989 (I); 1991 
(I); 1993 (I); 1995 (3); 1996 (2); 1997 (I); 1998 

(2); 1999 (3); 2000 (2); 2002 (4); 2003 (2); 2004 
(9); 2005 (4); 2006 (7); 2007 (5); 2008 (I); 2009 

(13); 2010 (1). 

CONCLUSION 

Big data is difficult to work using most rela
tional database management system, howsoever 
becomes great ally to determine public policies 
that promote intensity in science research and 
contribute significantly to innovation and tech
nological development of the countries. Cluster 
engineering proves effective assistance in this 
area of knowledge. Nonetheless, the urgent need 
for treatment of information to aid in the science 

management and decision makers to improve the 

health care of their populations. 
The intensity with which companies and scien

tists devote their energy to developing and f11ing 
patents to protect their innovations demonstrates 
how strategically important certain technologies 

are. In this sense, by observing the progress of 
certain products over the years, it is possible to 
deduce the technological importance of the prod
ucts/processes in question, which indicates where 
most effort is concentrated. However, technolo
gies that are not protected in a given country or 
which expire may then be produced generically 
and incremental innovations may be made, etc. 

Looking at group I (antiretrovirals), it can 
be seen that the first patents were granted very 
recently (starting in the 1990's), which means 

that only as of the 2010's will the production of 
generics start to be possible. A clear indication of 
the trends in technological innovations can also 
be seen from the patenting patterns. 

Group 2 contains the drugs for treating ne

glected diseases. This group is the target of the 
fewest patents of all the four groups studied. Only 
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two antibiotics, amphotericin and rifampicin, have 
been the target of over 40 patents. On average, the 
others have no more than 11 process patents. This 
shows the scant interest in investments in techno
logical breakthroughs for this area of public health. 

Group 3 contains a significant range of drugs 
for what are jointly known as chronic non-com
municable diseases. It can be seen that over time, 
the drugs from this group have been the target of 
a number of process patents for their synthesis 
or formulation. This intensity demonstrates the 
degree of technological progress being made by 
several companies. This could be explained by 
the prolonged length of time it takes to treat such 
diseases and the aging of the world population, 
with a corresponding rise in diseases such as 
Alzheimer's, Parkinson's, osteoporosis and high 
cholesterol. 

Group 4 contains drugs manufactured by bio
logical pathways. The first patents for monoclonal 
antibodies were awarded in the 1990s, except 
nilotinib, for which the first patent was granted 
in 2002. Amongst the enzymes, there is just one 
patent for dornase alpha, filed in 1995 by Genetech, 
while glucocerebrosidase has been the target of 
multiple patents since 1974. As for hormones and 
proteins, the first patents date back to the 1990's. 

This technology foresight study investigating 
the number of patents for processes/formulations 
of products on the SUS list of strategic drugs 
showed that there are many options open for the 
production of drugs and/or medications in Brazil, 
using processes/formulations that are not protected 
in Brazil. With the listing of these products in 
directive no. 1284 (published by the Ministry of 

Health), the Brazilian government has defined 
them as strategic and priority, indicating that it 
will maintain its policy to foster the domestic 
production of these products in the long term. 
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ENDNOTES 

In Brazil, there are national and transnational 
private and public drugs laboratories. The 
public ones are called Official Pharmaceu-
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ticals Laboratories and are maintained by 
the federal or state governments. There are 
21 such official laboratories in the country 
(Magalhaes, 2011 ). 

According to the World Health Organization 
(WHO) there are 17 such disease, which 
affect one billion people around the world, 
and are more prevalent in tropical countries 
but are a great threat to developed nations, 
such as tuberculosis, leishmaniasis, malaria, 
Chagas disease, etc. (WHO, 20 10). 

Process patents can be searched in this 
database. However, there are many patent 
documents that do not contain the structures 
of the chemical structures in the product 
pathways, and these were not considered in 
this chapter. 
4 The CAS Registry Number is a unique 
number in the Chemical Abstracts Service 
database, run by the American Chemical 

Society. 
Commercial software owned by Search 
Technology, Inc. 
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Chapter 6 

Information Value and Quality 
for the Health Sector: 

A Case Study of Search Strategies 
for Optimal Information Retrieval 

Olivia Pestana 
University of Porto, Portugal 

ABSTRACT 

The approaches of information value and quality can be discussed in any area of activity. The health 
sector is one of them, and the scientific literature has always been seen as a valuable tool in patient care. 
A number of studies highlight the impact of scientific literature on clinical decision-making and patient 
care costs. An important part of the literature in question is a result of online literature searching. The 
PubMed database contains over 22 million citations for biomedical literature and is widely used. The 
author, therefore, present its main features and review the leading studies developed to evaluate there
trieved information and to find optimal search strategies. Finally, she presents a study in the specific area 
of critical care, describing the strategies used by a group of doctors and the retrieval results achieved 
on two different occasions. 

INTRODUCTION 

Information value and quality, their definitions, 
criteria and possible metrics, have been under dis
cussion in many areas of activity. In this chapter, 
we will approach the topic of health information 
value and quality, with the main focus being on 

DOl: I 0.40 18/978-l-4666-4562-2.ch006 

information retrieval evaluation. Eppler (2006) 
collected the information quality frameworks 
developed by various authors, and issues like 
cost-saving, relevance, precision, indexing and 
vocabulary control are directly associated with 
the discussion of these concepts. Eppler considers 
that information value is "information quality (or 
alternatively: benefit) in relation to the acquisition 

Copyright© 2014, lGI Global. Copying or distributing in print or electronic forms without written permission of lGI Global is prohibited. 
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ABSTRACT 

Information society boom and market globalization have opened up new ways of using a concept that has 
been in existence for a long time. Information is valued using competitive intelligence tools. Intensity in 
research on drugs and medicines contributes significantly to innovation and technological development 
in the country's health. Thus, this chapter shows how Web 2.0 tools of free access can help developing 
nations in network management and patient analysis for health care, in this case for neglected diseases
tuberculosis. The co-relation of a lot of experts in the world with several knowledge bases can contribute 

to generation of new approaches and results as well as assist in better decision making by managers 

of companies, governments, and organizations. Countries and publications by research networks in 
tuberculosis are listed. The authors also describe a specific example for technological management 

using tuberculosis patients. 

BACKGROUND 

The perception of the information value was 
already taught about 400-300 BC by Sun Tzu in 
his book "The Art of War," which reads: 

DOl: 1 0.4018/978-1-4666-4562-2.ch009 

If an enlightened sovereign and his commanding 
victory whenever they get into action and achieve 
extraordinary feats, it is because they hold prior 
knowledge and can predict the course of a war 

(Sun-Tzu, 2000). 

· · · · · · r. 'thout written permis.~ion of JGI Glohal is prohibited. 
Copyright© 2014, IGI Global. Copying or distnbuung m pnnl or electromc orms w1 
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Therefore, it is essential to invest in Research, 
Development and Innovation (R,D&I) so that an 

organization stay active and competitive. Informa
tion Science provides Web 2.0 tools that can help 
in the generation, treatment, storage and data man
agement of any activities or processes, providing 
a better management system for innovation. Due 
to market system increasingly turbulent beyond 
complex and competitive business in which they 
operate, the use of new approaches such as Intel
lectual Property/Industrial becomes the guarantee 
of continuity of their activities (Pierret, 2006). 

Search engines have evolved from manual 
information's for portals or websites dedicated 
(Web l.Oto Web2.01)-passedforamassiveamount 
of information in an automated model. This new 
paradigm allows the download of a huge amount 
of data in different formats, but they cannot do the 
same processing for the production of indicators 
for decision making. Hence, studies are needed 
using the tools of information science such as 
forecasting in technology trends (Quoniam, L, 
Lucien, A, 2010). 

Using this approach is salutary to identify and 
promote the synergy of these experts to advance 
science. Thus, the innovation will be achieved 
through technological development in certain 
areas. Linking this statement with the approach 
of this work expected to contribute in the manage-

ment area to improve the treatment, alerts and ways 
for diseases' eradication (Magalhaes, Boechat, & 
Antunes, 20 12). Therefore, from the democratiza
tion of knowledge provided by the Web 2.0 tools 
using open access, it is possible to demonstrate the 
use of indicators for non-specialists democratized. 

One footstep can be observed in Figure I, a 
global health map that brings together disparate 
data sources, including online news aggregators, 
eyewitness reports, expert-curateddiscussionsand 
validated official reports, to achieve a unified and 
comprehensive view of the current global state of 
infectious diseases and their effect on human and 
animal health. Each point on the map indicates, 
in accordance with the color intensity, the highest 
level or below a certain disease. Another example 
is analysis in information from patents that can be 
incorporated into the competitive technological 
strategy of companies in a great variety of ways. 
It serves as an indicator of future developments 
in technology and gives your own company a 
decisive lead in its actions. 

Reflecting on health, the WHO Constitution 
enshrines as a fundamental right to health of 
every human being access to timely, acceptable, 
and affordable health care of appropriate quality 
(WHO, 2012b). Accordingly, the global pharma
ceutical industry contributes providing medicines 
through research them. In 2012, medicines sales 

Figure 1. A global health map (HealthMap I Global Health, Local Knowledge, 2013) 
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surpassed US$ 900 billion with trend to reach 
US$ 1,2 trillion by 2016 (IMS Institute for Health
care Informatics, 2012). However, this volume 
does not meet properly marketed to most of the 
world population (WHO, 2008), of which 80% 
live in middle or low income countries. Corrobo
rates this fact when there is a lack of medicines 
for neglected diseases (ND), considering that 
mainly affect populations with low purchasing 
power and therefore do not provide sufficient 
incentive for pharmaceutical industry to invest in 
Research and Development (R&D). WHO esti
mates that there are about 1 billion people suffer
ing some ND. However, the challenge is best 
understood when we think of neglected popula
tions, i.e., include not only new treatments for 
ND, but also access to antimicrobials, affordable 
medicines for diseases with global impact as dia
betes and cancer (Moon, Bermudez, & 't Hoen, 
2012). 

Among these diseases forgotten by the phar
maceutical industry, exemplify the tuberculosis 
(TB). This illness is a global affliction, and the 

Perception of the Information Value for Public Health 

WHO estimates that it affects two billion people, 
which means that a third of the world's popula
tion is infected with the bacillus Mycobacterium 
tuberculosis (M.tb) (see Figure 2). The bacillus is 
capable oflying dormant in a human body for years 
until an individual's immunity system becomes 
unable to ward off the infection and incapable 
of destroying the bacillus. While the majority of 
people with the latent infection never develop the 
active form of the disease, between 5% and 10% 
of the carriers will be afflicted by it during their 
lives. Over 95% of TB deaths occur in low- and 
middle-income countries, and it is among the top 
three causes of death for women aged 15 to 44. In 
2011, it is estimated that globally over 1.4 million 
people died as a direct result of tuberculosis while 
another 8. 7 million developed the active form of the 
disease (WHO, 2012c). Although in some parts of 
the world the incidence rates are falling, in those 
where poverty is prevalent and HIV I AIDS rates 
are high the disease has maintained a continu
ous growth rate, and it is the principal infectious 
disease responsible for AIDSIHIV mortalities. 

Figure 2. Global tuberculosis: Report 2012 (WHO I Tuberculosis, 2012) 
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This global pandemic disease is deepening the 
chasm which separates rich and poor countries 

and further accentuating global social stress. For 

example, in 2009 alone, almost l 0 million children 

were orphaned by parental mortalities caused by 
tuberculosis (Vasconcellos & Morel, 2012). 

Accordingly, use the use of CI tools available 

on the web for help innovation management in 
health global, mainly ND, seems a good way for 

no-developed countries and other threatened by 
such disease. In this sense, this work was under
taken descriptively, accomplished through data

bases available on the web. So, numerous tools 
to improve web information organization have 

been appearing since Oreilly (2007) attempts to 
define and understand the web 2.0 (O'Reilly, 
2007). Thus, there is a massive amount of infor

mation in different formats, being necessary 

subsequent treatments of these data in order to 
produce indicators for decision making. Hence, 
the method for obtaining and utilizing the infor

mation passes through the Application Program
ming Interface (API) allowing working data in 
computer programs, having effectively robust 
downloading of information using all the possi

bilities via API in turn explore the potential of 

Web. 
The methodology was held bibliographical 

survey and theoretical basis through the indexed 
databases such as Science Direct and Web of 
Knowledge of the Institute for Scientific Infor
mation (lSI), as well as it was based on a search 
engineering for to identify the overall status of 
health in the world. In this case, the base used 
was HealthMap-Global Health-Local knowledge. 

The next step, the PubMed database was used to 
identify the key skills in the area of tuberculosis, 
the location of the institutions in the world and 
publications in the area in question. After has 
been applied to generate graphs and charts in 

Gopubmed. 
Based on the survey of the patent applications/ 

documents, the research term "tuberculosis" into 
World Intellectual Property Organization (WIPO) 

and SciFinder® using the CAS Registry Number 
of the each substance for Tuberculosis. Having 
obtained the patent documents, this information 

was used to organize the data and subsequently 
analyze it to identify trends and make correlations. 

INFORMATION VALUE AND QUALITY 
FOR COMPETITIVE INTELLIGENCE 

Since the dawn of humanity man sends signals 
to communication and informs others about 

something. One can imagine at the time of the 
"caves," two men staring, gesticulating, making 
sounds and even documenting their activities with 
scribbles and drawings on walls. Over time, these 
sounds and squiggles were gaining adherents, 

yielding improved which today we call today we 
call communication. Unfortunately, we cannot be 
sure how these sounds were, but are but through 
the cave drawings we speculate theories about 
our origin on the planet and life forms of a distant 
era. Obviously, there was a profound evolution of 
transmission and documentation of our informa
tion. The arduous task has been to get the gist of 
it and remove the "noise," namely, managing data 

for decision making correct. 
Finding true information becomes a task in

creasingly difficult and valuable. This fact is like 
a fragment which evidences the discovery of rare 
species was never seen. Technological advance
ment has made available resources that allow 
us to maintain the fidelity of information more 
efficiently, although it is virtually impossible to 
have a complete record (real form) with all the 
motivations and reactions. However, get a digital 
resource with limited space is possible to ensure 
a considerable representation of this information 
for a long period and without considerable losses. 

Considering the modern social context, this 
process is based in the motor-force of information
the information society-in which contemplate the 
establishment of information as parameter for 
survival and thus identify their means of reduc-
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ing uncertainty so that there is communication 
and harmonization with the individual the world. 
Thus, access to information is no longer rhetorical; 
it becomes essential, imperative and vital. This 
occurs even if happens still fragmented as in the 
exception periods (suspension of individual rights) 
(Castro, 2002). 

In the Information Society or Knowledge, 
information is vital for the process of decision 
malcing by governments, corporations, institutions 
etc. With the expansion ofthe media and therefore 
the democratization of information, about 80% of 
the necessary information to support the decision
malcing processes is available. Thus, this statement 
should facilitate the data searches, but paradoxi
cally like we have information from open and 
closed bases, occurs a difficulty in systematizing 
and process the significant amounts of data. So, 
one of the solutions is the use of software analysis 
(Bruyere, S, Soler, R, & Quoniam, L, 2010). 

Information from sources closed (20%) have 
value expressive. They are provided for paid bases 
or through foundations, networking of informa
tion gatherers or still by intelligence analysts and 
managers. Moreover, it is not enough to produce 
information in time; it must make it available to 
anyone who has a real need to know it. In another 
context, it is crucial to protect the knowledge 
generated when it is used for strategic issues in 
the Organization. Thus, intelligence is a strategic 
tool that enables senior management to use it for 
their competitiveness and identify the main driv
ing forces beyond predicting the future direction 
of the market. It is a process where information 
from multiple sources is collected, interpreted and 
communicated to those who need them to decide 
(J. P. Miller, 2000). 

Intelligence provides opportunities and risks, 
monitors and evaluates the competitors and guides 
the effective implementation of new business. In 
the public sector, allows the knowledge and an
ticipation of actions by public officials in order to 
protect society anticipating threats, opportunities 
for the population and thusdirecttheir investments 
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towards the protection and improvement of the na
tion as economic development and public health. 
Therefore, when the intelligence is used wisely, it 
can be seen as a reflection of organizational proac
tive, timely and focused on the future, defining the 
success or failure of an organization or society. 

According to Miller, there are differences be
tween the Knowledge Management (KM) and CI. 
At first, both are intended to provide knowledge 
and information to the right people at the right 
time. In many cases, the difference may he little 
more than perspecti ve.lt is more a question of how 
to meet the best of a goal or a need for people in 
the company (Jerry P. Miller, 2000). The mission 
of CI professionals in an organization includes 
the acquisition, analysis, and interpretation and 
forwarding information to senior managers of 
an organization. However, the mission of KM 
professional focuses on identifying, classifying, 
organizing, and forwarding useful knowledge for 
organization areas responsible for decision mak
ing, analysis of industry needs and troubleshooting. 

KM takes care to make the knowledge resources 
that exist within an organization practicable and 
feasible where many of them are stored in digital 
formats. CI focuses on capturing resources that are 
both external and internal. However, organizations 
that work with these two methodologies have a 
distinction between the two remains unclear. It is 
believed that KM and CI go together like a "horse 
and carriage" -you cannot have one without the 
other (Jerry P. Miller, 2000) 

Information society boom and market global
ization have opened up new ways of using this 
concept which exists for a long time. In all ages, 
an enterprising man has always felt the need to 
be informed, to watch, to defend his "territory," 
to compare himself with others, i.e. to have the 
capacity to discern, to measure and to evaluate. 

The expression Web 2.0, initially used by 
Darcy Di Nucci in 1999, refers to the second 
generation of Web design and development. Tim 
O'Reilly related this appellation, in 2004, to the 
idea of cumulative changes in the development 
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of the Internet, as well as its new uses. Compared 
to 2.0, the early days of the Internet looked like 
a fake revolution. It was a replication of the 
traditional information publishing model which 
content produced by someone (a "knowledge 
holder'') was imposed and addressed to others, 
despite the proclaimed possibility that everyone 
could publish themselves. 

Therefore, traditional media models (televi
sion, radio, etc.) based on vertical communica
tion remained. A fundamentally different model 
emerged with about 240 million Websites, in June 
2009, and imposed its hegemony. The horizontal 
communication paradigm, i.e. "many to many" 
was henceforth dedicated and welcomed with 
new uses. Two types of phenomena had appeared 
simultaneously (see Figure 3). On the one hand, 
the vertical communication (one to many) model 
gave way to a horizontal communication model 
of "many to many (n ton)" in which a speaker 
doubles as a facilitator. This is the extension if 
"peer-to-peer functioning in the organization 
of our societies; network technical architecture 
transposing into social interactions. On the other 

hand, this "flattening" of social relations, under the 
influence of the technical architecture of networks, 
was accompanied by a community phenomenon 
(Quoniam, L, 2011). 

Therefore, aggregation of information and 
applications from different users and Websites 
are possible through the use of interoperable 
languages. This dimension of Web 2.0 constitutes 
its semantic nature, i.e. the possibility of applica
tions to interact together. Semantic Web can 
therefore be defmed as a set of interoperable 
online technologies and applications which inter
act with each other through a metadata system. 
Thesehuman-generatedmetadatacan be compared 
to neurons. interconnected by synapses. Semantic 
Web is therefore a form of neural network leading 
to intelligent Web. 

The phenomenon reflects a society where 
exchanges are more horizontal, networked, 
and where vertical hierarchy no longer exists. 
Speeches and organization types are changing, 
with valorizing individual involvement and work
ing in ephemeral teams, around various projects. 
Adaptability and flexibility are the keywords. 

Figure 3. Evolution of Information systems X people (Nova Spivack, 2013) 

nP IRC ... 
USENET ••• / 

Connections between people 

217 



It is therefore necessary to analyze the relation
ship between social architecture and shared, 
collaborative, distributed computer application 
architectures. "2.0 Architecture" therefore should 
use a "many-to-many communication (n ton)" in 
order to ensure collective knowledge (Quoniam, 
L, 2011). 

Given the speed of information circulating in 
the world and the knowledge generated through 
the web, we must seek to work with CI in all ar
eas of science. In health, Neto et al (2010) show 
that 55% of a population has an interest in the 
subject by health and disease prevention. So, they 
search for information about health, medicines 
etc. Paper adds of this total, 75% use the internet 
for this information (Chehuen Neto et al., 2010). 
It is noteworthy, that the interest of the general 
population by health/disease theme is bigger and 
facilitated by technological evolution. This fact 
brings new challenges such as evaluate the quality 
of the information and the ability to interpret an 
extensive scientific content and rapidly evolving 
(Wangberg et al., 2008). Nakayama (2004) adds 
62% of respondents have no knowledge of web
sites, newspapers or magazines specializing in 
health information (Nakayama, E.H., 2004). So, 
to use the possibility, this dimension afforded by 
Web 2.0 for public health. Appears to be a healthy 
way, especially when it comes to populations or 
neglected diseases. 

Accordingly, the information became a very 
interesting word in this knowledge era, while its 
role in every side that could be change with data 
and also became an intangible important com
modity. There are so many perception about this, 
e.g., on the digital free encyclopedia that very 
dynamic's, there are several categories about 
information. From the viewpoint technical sense, 
information is a sequence of symbol that can be 
interpreted as a message, and information can be 
recorded as sign, or transmitted as a signal, and 
information is any kind of event that affects the 
state of a dynamic system. Another conceptually 
point of view, information is the message, ut-
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terance or expression being conveyed which the 
meaning of this concept varies in the different 

context (Floridi, L., 2010). 
Thus, thinking about the value of information 

to the global level, it is difficult to define the 
complex cultural, social, political, and economic 
aims implied by the words peace and sustainable 
development. We know that peace is not merely 
the absence of war, but a condition of living 
where everyone can enjoy tolerance and respect. 
The achievement of sustainable development has 
become a rallying policy goal, but the specific 
measures to achieve it and the interpretations 
of the objectives differ among various interest 
groups. Consensus in these areas in real situa
tions can only be reached through democratic 
debate and this requires freedom of expression 
as well as freedom of information («UNESCO
Knowledge Society Report Draft -11-February-
20 13-UNESCO-Knowledge-Society-Report
Draft--11-February-2013.pdf», 2013). Thought 
by United Nations Educational, Scientific and 
Cultural Organization (UNESCO), the information 
value should be focused on recalling and revisiting 
the aims of knowledge societies, it relies on an 
intuitive interpretation of peace and sustainable 
development as globally positive values-respect for 
human life and for the environment. Development 
policies within knowledge societies should take 
into account the protection of the environment, 
social equality and economic welfare. 

Therefore, in many documents on what is vari
ously called the information society, knowledge 
economy, or knowledge society, knowledge is 
often mistakenly used as an equivalent to infor
mation. There are diverse definitions of these 
terms in the literature, but basically, information 
refers to signals measured in bits. On a second 
level, information may mean data that may or 
not be related. On a third level, information is 
interpreted or mediated through events reported 
by the media. On a fourth level, information may 
be combined and interpreted to constitute knowl
edge. Capacities for the production, circulation and 
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use of information have increased so much over 

the last few decades as a result of technological 
innovation and the development of networks that 

we have become familiar with characterizing our 
societies as information societies. Universal access 

to information is a basic requirement to create 
knowledge societies for peace and sustainable 
development, but it is not a sufficient requirement 

(«UNESCO-Knowledge Society Report Draft 
-!!-February-2013-UNESCO-Knowledge-Soci

ety-Report-Draft--ll-February-2013.pdf», 20 13). 

GLOBAL PUBLIC HEALTH 
AND NEGLECTED DISEASE 

Thinking about new practices in applications for 

the value of information, the health area is no 
different, making it completely applicable and 
essential for innovation and technology trends 
for global health of the new century (Lawrence 
& Giles, 2000). In this sense, it is important to 

have a general overview about the history of 
public health. 

Human history has been marked by great 
discoveries and/or ideas as economic events, mea
sures seeking to prevent diseases, the mobilization 

of social classes and working. But another factor 
that makes it possible to measure milestones in 

the history is the epidemiology. This means: dis
eases affecting the population, like for example 
the Spanish flu in the late nineteenth century. 
This disease, at the time, devastated about 50% 
of the humanity. Also noteworthy are the wars, 

which were factors in the spread of epidemics 
in Antiquity (Magalhaes, JL, Antunes, AMS, & 
Boechat, N, 2012) . 

Ujvari (2003) demonstrates that public health 
dates from antiquity all the way back to the 
Greek; this mostly influenced Western culture. 
They believed that the god Apollo sent diseases. 

In this sense, the belief in the divine origin of 
diseases and epidemics does not prevent people 
from antiquity to express their culture care with 

hygiene and sanitation. Note the care of public 
health, when the inhabitants of the peninsula, in 
ancient time, appeared performing drainage of 

wetlands and making the supply of clean drinking 
water (Ujvari, 2003). 

During this same period of time, there was ma
laria, which the people believed to have originating 
of the fever swamps. Nowadays, it is understood 

that malaria parasite reproduce in mosquitoes, so 
men are defiled by being bitten by these insects, 
which inoculate the agent in the blood. However, 
ancient people did not understand that after the 

landfill or the draining of the marshes around the 
city, the extinction of mosquitoes occurred. They 
understood that the unpleasant odor stopped, or the 
extinction of "bad air," which caused the fevers . 
This gave the name of malarial fever ("bad air") 
(Ujvari, 2003). 

Men seek improvement in quality of lite 
through scientific research worldwide and so he 

has been fighting epidemics throughout history. 
Thus, according to the UN (United Nations) the 

life expectancy in the mid-twentieth century has 
increased by 20 years in the world. If we consider 
the last two centuries, it has almost doubled. 
Concerning Brazil, it has followed this develop
ment above the world average, as well as in Latin 

America, but in this case reaching a little below 
average (United Nations, 2000). 

The scientific discoveries favor the global tech
nological development and hence promote public 
health actions aimed at improving the quality of 

life. These global efforts, to combat the diseases 
that plague mankind, are promoted by private or 
public institutions located primarily in developed 
countries. Impartially, WHO (established in Oc
tober 24, 1995) has as its goal to map the global 

public health and promote actions to combat the 
diseases in the desire of aspirating a healthier 
humanitarian civilization (WHO, 20 12b ). 

Seven million years ago, our ancestors coex

isted with infections associated with bacteria. Their 
intimacy became peaceful sometimes but most 
often fatal. These microorganisms have always 
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been the oldest form of life and more resistant to 
physical changes by which the planet passed, lived 
in step with human history of the planet, affecting 
the attitudes of men and changing their behavior. 
Accordingly, social, political, and economic 
changes occurred due to devastating epidemics, as 
well as battles and wars, which were often decided 
by epidemics in military camps (Ujvari, 2003). 

In the fifth century B.C. there were already 
reports on the biblical plagues of Egypt-diseases 
that killed thousands of people. These diseases, 
when spread, can lead many places to chaos. An 
example is the black plague in Europe from 1347-
1350, where it was estimated that this plague had 
killed twenty million people in the cities, decimat
ing !I> of the population (Ujvari, 2003). 

In this context, the European population har
bored the infectious agent of bubonic plague for 
four centuries. The Church, which was the richest 
institution in the Middle Ages, protected people 
from "evil." Thus, took for itself the knowledge 
of medicine and care to patients. Thereby, Church 
broadened its knowledge and power at the time. 
This action established the Church as a major 
landowner across Europe. This concept was 
strengthened when it built temporary pensions 
that later became in the nosocomium. These were 
the first buildings to layout Hospital to care for 
and treat the sick. Thereafter the "nosocomial" 
term originated. 

Researches for improving public health were 
permeated by the theory of "miasms." In the 
nineteenth century, the people believed in the 
hypothesis that when breathing polluted air in 
unhealthy, dirty and unhygienic places, this would 
be responsible for the appearance of epidemics. 
Thus, this theory served to establish the principles 
of health reform during the following decades in 
Europe and America. In the following century, 
the theory of contagion person/person, opposed 
to "miasms" was created.'' 

Modern times have provided some events 
such as ocean travel, the growth of cities, food 
shortages, population growth, colonization and 
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war. Likewise, resulting in the emergence of new 
diseases, Europe identified syphilis, smallpox, 
measles and dysentery. In the Caribbean, yellow 
fever and smallpox occurred, which devastated the 
indigenous population in the Americas (Ujvari, 

2003). 
The factors responsible for the appearance of 

epidemics today are complex and often overlap
ping each other. The scientific, technological 
and industrial development favored the action of 
man, changing the ecosystem of nature and thus 
providing emergence of diseases such as dengue, 
hemorrhagic fever, Ebola, Hantavirus, AIDS etc. 
(Boechat & Magalhaes, 20 12). 

There have been huge advances that medicine 
has achieved over the centuries to improve the 
quality of life and how the nations are gradually 
favoring their populations with access to new 
therapies. However, for developing countries, 
access is still difficult, and for the least developed 
countries, it becomes much more difficult. 

There is a worldwide concern that access to 
healthcare should become universal. The WHO 
found that, in the 90s, US$ 50-60 billion per year 
was spent on health research. However, only 
I 0% was allocated to health problems that affect 
90% of the world population. This disparity is 
directly related to the oligopoly of the l 00 largest 
international companies, which intend 7 5% of its 
production to the US, Japan, Germany, France, 
Italy and the UK (WHO, 2012b). 

The UN, concerned to improve health public, 
held the assembly of the United Nations in 2000, 
with 191 countries at the Millennium Summit. 
They pledged to fulfill the following objectives 
of the Millennium Development Goals by 2015: 
eradicate extreme poverty and hunger; achieve uni
versal primary education, promote gender equal
ity and empower women, reduce child mortality, 
improve maternal health, combat H!V/AIDS, 
malaria and other diseases, ensure environmental 
sustainability, and develop a global partnership 
for development. 
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It is estimated that in 2030, aging of the popu
lation of low and middle income will cause % of 

all deaths. Over the next 20 years the proportion 

of death for non-communicable diseases will have 

a significant global growth. Deaths from cardio
vascular disease will increase from 17 .I million 

to 23.4 million and cancer will increase from 7.4 
million to 11.8 million. It can be concluded that 

deaths due to cancer, cardiovascular diseases, and 

traffic accidents will represent 56% of deaths, in 
a total of 67 million (WHO, 2010). 

This increase in deaths due to no communicable 
diseases will be accompanied by large declines 

in mortality for major causes of death, such as 

newborn, perinatal and nutritional status. They 

might also include HIV infection, tuberculosis 
(TB) and malaria. However, in relation to deaths 

caused by HIV/AIDS, it is expected an increase 
of 2.2 million to a maximum of 2.4 million (from 
2008 to 20 12) and a decline of 1.2 million in 2030 
(WHO, 20 10). Graph 4 shows the projection of 

deaths in countries with low income, middle and 

high. The WHO constantly monitors issues that 
directly impact the health of the population and 

provide better quality of life internationally. 

The results of global efforts to access sanita
tion and drinking water indicate that the quality 

of life improved. However, the growth of the 
world's population and the socio-economic con

ditions, coupled with the resurgence of endemic 

diseases, show the need for constant surveillance 
and prevention activities. 

The sector of the economy with greater em
phasis within this complex is the pharmaceutical 

industry; it is grounded in technologically dynamic 

sectors, among biotechnology and fme chemistry. 
Along with pesticides, this sector is considered one 

of the most important, including being responsible 

for most of the imports that Brazil performs in 
products of Fine Chemicals (Gadelha, Quental, 

& Fialho, 2003). 
The main feature of the sector is: it exists in 

concentrated forms in major markets and it consists 
of a limited number of companies. According to 

studies by IMS Health (2012) the market Phar

merging2 will show growth due to the leadership 
of China. This country will contribute with 28% 
of the total sales reported in 2015. If compared 

to 10 years ago, the percentage was only 12%. It 
is noteworthy that during this period, there will 

be a substantial increase in the consumption of 

generic drugs. The forecast is that the value will 

increase from 20% to 39% in the total market 

(IMS Institute for Healthcare Informatics, 20 12). 
Among the motives that drive these trends, 

there are: expiration of patents and therefore the 
entry of generic drugs, targeted therapies with 
novel mechanisms of action, approval in market 

of biosimilars and finally, the Pharmerging mar

ket. Brazil has a significant presence in markets 
Pharmerging, since it shows an increase of $ 10 
billion/year. The generics segment in the country 
accounts for approximately 20% of total market 
sales. In the period from 2003 to 2011 there was 

a growth of 42.3%. Studies by the Association 
of Brazilian Generic Medicine Industries (Pr6 
Genericos), show after the entry of a generic 
medicine in the market, in general, it provides a 

reduction in price for about 50%, and after eight 

years an increase in consumption of approximately 
300% occurs (Magalhaes, JL et al., 2012). 

Among the factors responsible for the country 
to achieve this position into generics market, it can 

be highlighted that the government policies are in 

favor of generic products and expiration of patents 
on brand-name drugs. Of every 100 units sold in 
the country, 20 are generic, corresponding to R 
$ 4.5 billion or still 15% of the pharmaceutical 
Brazilian trade. 

The process of developing policies and gov
ernmental actions is not trivial. It occurs through 
a complex dimension, which some factors are 
involved, as the strong pharmaceutical market 

and on the other hand the need for health care 

for better access to disadvantaged populations. 
This demonstrates the extent complexity and 
"the lack of choice for the State." It is not only 
dependent on the formulations, but also on the 
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presentations filed by the investment power of the 
pharmaceutical industry. In that sense, the Govern
ment has fostered the National Defense in drugs 
and medicines, in order to achieve autonomy and 
technology to treat its population. Thus, Universi
ties, Research Institutions, Pharmaceutical Com
panies and Official Pharmaceutical Laboratories 
(LFO-Brazilian term), are some of the catalysts 
for progress in this field of science, especially in 
relation to NTD (Magalhaes et al., 2012). 

In the 40s, according to the WHO assess
ment, pharmaceutical companies were essentially 
focused on manufacturing products that were 
already available into market. It is noteworthy 
from 1905 to 1935; only an average of six new 
products was incorporated annually to the U.S. 
Pharmacopoeia. Moreover, the industry itself was 
the supplier of Active Pharmaceutical Ingredi
ents (AcPI) for handmade formulation (made by 
retailers), where these workers were responsible 
for the final presentation for consumption by 
the population. By analyzing the progress in the 
period 1940 to 1950, scientific and technological 
advances resulting in the development of a large 
amount of new products can be noted. At that 
time, pharmaceutical companies incorporated a 
new concept of process, then known as vertical 
integration, linking the production of raw material, 
R&D of new products beyond to formulating and 
marketing products (WHO, 2008). 

The peculiarities and failures of the "Market" 
have provided this sector with a strong growth of 
the CIS beyond the public intervention. This means 
there is a responding to the places where there is 
the prevailing conception of the "welfare state." 
This process occurred in the broad and innovative 
sense, where involving new technologies from 
the paradigms associated such as synthesis and 
biotechnology until the new forms of competition 
as product differentiation, marketing, and produc
tion, among other changes (Gadelha, Costa, & 
Maldonado, 2012). 
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In this approach, note that the pharmaceutical 
industry today is characterized by being extremely 
complex, due to the amount of actors and their dif
ferent roles. These actions are ranging from R&D, 
production and marketing, and to consumption 
and post-consumption of medicines. This market 
has peculiarities that make it difficult to compare 

with some other specific sectors. 
The dynamic growth of the pharmaceutical 

market has been fueled by competitive struggle. 
This translates into gaining advantages and ex
traordinary profits relative to their competitors or 
to defend them and even survive in the market. 
This dynamism is the agent that transforms new 
or old knowledge in new products and processes 
and so creating, unintentionally, the expansion of 
the economic system. In this case, it is this ac
tive process of transformation that is conditioned 
by social and political relationships that involve 
private interests that occur, the Governments' 
efforts for population have access to the systems 
for welfare and science and technology, the mac
roeconomic environment, the system of funding 
and training resources humans and among many 
others (Gadelha & Costa, 2012). 

According to Chirac & Torreele (2006), be
tween the years 1975 and 2004, there have been 
registered worldwide, 1 ,556new medicines, (USA, 
Europe, Asia and the Americas) as can be seen in 
graph 05. However, only 21 of them are indicated 
as tropical diseases and tuberculosis, that consti
tuting 12% of global diseases. As an example, 
in 2002, the global pharmaceutical market was 
developing 194 new medicines (biotechnological 
included) and its turnover has achieved US$ 400 
billion. Noteworthy, of this total, only one drug 
was against parasitic diseases and no vaccine is 
intended to tropical diseases (Chirac, P & Tor
reele, E, 2006). 

Hence, we can establish clear lines between 
those who are able to promote or actively partici
pate in the dynamics of innovation and learning, 
and those who were, or tend to be displaced and 
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marginalized by the changes in the technical

production. In the economic aspect, those who 
remain the most dynamic and competitive are 
the industries and organizations that sought to be 

always ahead of the innovation process (Lastres, 
HMM & Sarita, A, 1999). 

Based on this line of thought, the WHO 
advocates the need for countries to establish 

National Policies and Regulations of Medicines. 

These policies should cover the importation, local 
production, sale and use of medicines in order to 

provide efficiency gains at all levels and sectors 
related to the production chain. This action aims 
to fulfill the higher purpose of ensuring that all 
citizens have access to effective drugs, insurance, 
renowned quality and reasonable cost (WHO, 
2008). 

Given the problems in global health, the value 

of information is crucial to the advancement of 
science and healthy litestyle of the population. In 
this sense, the use of Competitive Intelligence (Cl) 

through the approach of Web 2.0 tools, it becomes 
interesting for the new century competitive, given 
that the information is completely related to the 
"decision makers." 

Quoniam and Lucien (20 l 0) define CI as an 

operating system for the collection, processing 
and supply of tacit and explicit information for 

strategic decision. The goal of CI is to provide 
the right information at the right time, the right 
way, for the right person to take the right decision 

(Quoniam, L, Lucien, A, 20 10). The sustainability 

of the company/organization depends on human 
resources that will contribute to the organiza

tion. In the competitive era, workers at all levels 
must fully understand the company's competitive 
advantage in order to compete well. Without full 

support of all employees can be difficult for the 

institution to compete with the era of Big Data 
(Huberman, 2012), where the IC aid to "mine" 
the data informative, recovering the essence and 

generating strategic knowledge to the decision 

maker of the organization, in this case fully applied 
to Public Health-disease neglected. 

CASE STUDY IN NEGLECTED 
DISEASE: TUBERCULOSIS 

A Blueprint about Use Web 
2.0 Tools for Tuberculosis 

Public health problems are immense and require 
multidisciplinary task force as techniques ofintor
mation science. Thus, it (public health) needs better 
management of information from the "Knowledge 
Age" and the technology involved. Should be 

considered adaptation to actual conditions of each 
local culture and collaboration of R,D&I through 
collaborative networks for dissemination ofknowl

edge beyond development and innovation. Work 
with Information Science for whatever application 

area comprises a highly structured network (Le 
Moigne, Jean-Louis, 1994; Quoniam, L, Lucien, 

A, 2010). Since the processes involved in R,D&I 
drugs are increasingly complex, there is a need to 
train multidisciplinary teams in order to establish 
a systemic view (Ferreira, VF et al., 20 13). 

Considering the existence of public health 
experts, institutions and organizations, the use of 

this network applying the CI tools for managing 
ON can contribute to improve the management, 

actions and political strategies. World Health Or
ganization (WHO) has published two reports on 

NO in which it states that these diseases are lack 
effective or adequate treatments. It is estimated 
that around one billion people, or one sixth of the 
world's population, suffer from some neglected 

disease. Although they are typical of poor and de
veloping countries, their occurrence has increased 
in developed nations and they have a devastating 
impact on humanity (WHO, 2013; WHO, 2010). 

Solomon et al (2012) conceptualize four time 

points or periods at which disease elimination 
programmers require diagnostics: 

• Mapping to establish baseline disease 

prevalence, facilitating targeting of 

interventions. 
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• Impact moni10ring after interventions have 
commenced. 

• The stopping decision, which determines 
whether the pre-defined elimination target 
has been reached, allowing discontinuation 
of interventions. 

• Post-elimination surveillance after inter
vention has ceased (Solomon eta!., 2012). 

Therefore, web 2.0 tools can aid in the man
agement of these four periods. 

Moreover, several procedures have been sug
gested to cope with the three types of "health 
failures:" 

• Science Failures: (insufficient Jcnowledge 
prevents the development of health prod
ucts such as malaria and HIV vaccines) 
Stimulate basic, fundamental research and 
technological development, 

• Market Failures: (high prices prevent ac
cess of drugs by needy populations) Price 
reduction policies (resulting e.g. from 
negotiations between governments and 
industry) or creating subsidizing mecha
nisms leading to lower prices and 
Health Service Failures: (inexpensive 
drugs do not reach the patients) Fighting 
corruption, reducing inequalities and cop
ing with cultural, religious or infrastruc
ture barriers, etc. that prevent access to 
cheap or free drugs by poor countries 
(Carlos Medicis Morel, Serruya, Penna, & 
Guimaraes, 2009). 

Therefore, improving the health of the poorest 
people in the developing world depends on the 
development and deployment of many varieties 
of health innovations, including new drugs, vac
cines, devices, and diagnostics, as well as new 
techniques in process engineering and manufac
turing, management approaches, software, and 
policies in health systems and services (Carlos 
M. Morel eta!., 2005). 
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Mapping and location of these partnerships 
encourage better planning ofR,D& I for businesses 
and institutions. They became possible to analyze 
each and expert information about their work and 
performance when identifying the current land
scape and precede the future. Info planned and 
organized provides subsidies managers to better 
defme public policies and stimulate research. 
Likewise, in management of DN field whether in 
prevention, control, treatments and new technolo
gies (Magalhaes, JL et al., 2012). 

Morel et a! (2009) show that co-authorship 
network analysis could become an important 
tool for international organizations or partner
ships targeting the elimination or eradication of 
diseases, providing science-based information 
relevant to strategic analysis and plarming. Lessons 
from past eradication campaigns demonstrated 
the importance of maximizing the utilization of 
scarce human and financial resources, function
ing within existing health service structures and 
encouraging research at all levels (Carlos Medicis 
Morel et a!., 2009). 

The creation of a multidisciplinary network 
of Health, Pharmacy, Chemistry, Intellectual 
Property, Information and Communication Sci
ences professionals, as well as policy-makers and 
non-governmental organizations could solve the 
problems resulting from the lack of information 
among the various communities which are affected 
by the problems of public health policy in the 
fight against neglected diseases. In this context, 
it is very important to Jcnow about the medicines 
and their AcPI and their patents, records of drugs 
in specialized agencies like Food and Drugs 
Administration (FDA), scientific and technical 
publications. On the other hand, it is necessary 
to determine the appropriate systems for the re
covery, storage and information for management 
(Magalhaes, JL et al., 20 12). 

The biomedical literature base of over millions 
of PubMed abstracts since 1953, can perform a 
biblioroetric analysis to show a lotofinformation's 
for management, such as: the growth in TB publi-
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cations over time and respective authors, relations 
and co-relations on theme, intensity of research
ers' countries, trends etc. As one of the tools that 
provide information value via a Web 2.0tools, one 

can highlight the GoPubMed where the Figure 4 
shows the evolution of scientific publications on 
TB in about 40 years. Noteworthy is the Relative 
Research Interestl in the early 70's and gradually 
falling to the 90s and remain almost stable until 
the year 2012. Index for Relative Research Interest 
(smoothed)4 come in search of a way. 

This range of publications around the world 
can be viewed through institutions such experts. 
In this sense, it can be rethink the concept of in

formation visualization through new applications 
such as maps. Figure 5 shows the location of the 

research institutes that are working with TB. Note 
the intensity of research on the topic in the coun
tries with the highest amount of points on the 
map. 

191,981 scientific papers have been published 
related to TB. The five largest producers are the 
U.S. with 7.4%, India (3.5%), UK (2.5%), Japan 
(2.2%) and China (1.6%). Brazil appears in 11th 
position in the ranking with 0.9% of the total-1 ,680 
papers (see Figure 6). Although the U.S. is lead
ing in the polls when looking for cities, London 
is the main with 2.379 papers publications. 

Inside the Big Data (hidden web), there is a 
wealth of information that need data mining to 
discover it. Indeed, one cannot deny the value of 
information technology again by Web 2.0 (McK-

Figure 4. Scientifics papers in PubMed database (Home-PubMed-NCBI, 2013) 
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Figure 5. Map of the institutions' experts localization (Home-PubMed-NCBI, 2013) 
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Figure 6. Number of publications in TB over the years by countries and cities ( Home-PubMed-NCBI, 2013) 
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0 2002 3.577 W Switzerland 
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01955 3,444 W Tliwan 
0 2000 3.325 W Australia 
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insey Global Institute, 2011 ), where also is pos
sible evaluate trends through of the patents evolu
tion like a strong indicator of R,D&I (Antunes, 
AMS & Magalhaes, JL, 2008). So, when an ana
lyzed patent in the OMPI database shows 2693 
patents existing for TB in the past 10 years. In the 
PCT~ deposit are 29.6% (797 patents) and 552 in 
the basis of the European Community (European 
Patent Office-EPO). Brazil has 1.7% of total 
patents). Excluding deposits PCT and EPO the 
TOP 10 nations with highest patents number are 

Figure 7. Patents distributions' in OMPI databases 
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Russian Federation with 649, Republic of Korea 
(143), Spain (120) Japan (113), Mexico (90), 
South Africa (50), Brazil (45), Argentina (32), 
Israel (30), Singapore (13) and Colombia (9). 
Figure 7 shows the distribution by countries and 
groups PCT and EPO. 

Figure 8 shows the major companies holding 
patents on TB. Corixa Corporation is the princi
pal and Sankt-Peterburg less deposits. It can see 
deposits evolution over the years. Even showing 
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Figure 8. Holding patents and deposit evolution 
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an increase between the years 2008 and 2012 can 
be gauged constancy towards technologies in TB. 

Efforts have been made by institutions around 
the world for solving global health problems with 
the use of Information Science, however need for 
management of technological innovation has been 
a challenge to administrate the new applications 
of information value. Therefore, models to fa
cilitate the management process have been em
ployed using various tools in order to integrate 
expert networks for common goal. One example 
of success is the Global Alliance for TB Drug 
Development (TB Alliance)-a not-for-profit, 
product development partnership accelerating the 
discovery and development of new TB drugs that 
will shorten treatment, be effective against sus
ceptible and resistant strains, be compatible with 
antiretroviral therapies for those HIV -TB patients 
currently on such therapies, and improve treatment 
oflatent infection. It works with public and private 
partners worldwide. Others examples are Drugs 
for Neglected Diseases initiative (DNDi) (DNDi, 
2012), Bill & Melinda Gates Foundation («Glob
al Health Program-Bill & Melinda Gates Founda
tion», 2013). 

A Blueprint about Tuberculosis 
Patents Trends 

As a specific example of the applicability of the 
information value by analyzing the hidden Web, 
using one of the Web 2.0 tools as SciFinder, we 
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observed TB disease. According to WHO, TB can 
be treated for six months involving several AcPI, 
if this is not the type multiresistant (MDR). This 
multiplicity of AcPI can be considered as a poly
chemotherapy. The medications used to treat TB 
are the following antibiotics: rifampin, rifabutin, 
pyrazinamide, ethambutol, isoniazid, ethambutol 
and terizidone. The use of monotherapy treat
ment results in the development of resistance 
of the organism in AcPI chosen wherefore is 
considered by the scientific medical like obsolete 
practice(WHO, 2012). 

All AcPI used to produce a medicine to treat 
TB have more than 50 years (MSF, 2013). In 
2013 there is expected to be launched two AcPI: 
one developed by Janssen Lab-BEDAQUILINE 
register in the FDA and another DELAMANID 
developed by Otsuka Lab-register in the European 
Medicines Agency (MSF, 2013). 

The following shows a patenting scenario about 
medicines for TB treatment. Research performed 
by the name of the AcPI: 

• Rifabutin (Molecular formula 
• C 

46
H

61
N 

4
0 

11
): From 2000 to 2007 this AcPI 

had 1 patent deposit each year. Since 2009 
the interest for research groups and institu
tions begins to increase given the growth 
of 400% for patents involving rifabutin. 
The deposits were 2, 4 and 3 from 2009 to 
2011 respectively. We found 20 patents re
lated to Rifabutin substance but only 5.7% 
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of them are related to TB. Countries with 
patents priority in WIPO are U.S with 6, 
Russia 4, Canada and India with I each. 
It is noteworthy that when checking the 
countries in which the deposits were made 
in these patents, U.S. holds 50% of total 
global deposits followed by Russia with 
33.34% and Canada and India with 8.34% 
each one. This fact demonstrating the lead
en;hip of these nations in R,D&l. 
Rifampicin (Molecular formula 
C..,H,.N,O,): There are 1006 patents for 
rifampin, but only are 14% applied to TB. 
It was observed the intensity in research and 
technological development for this AcPJ 
significantly increased since year 2000 and 
doubled in the past three years interest in the 
drug. For 2002 to 2008 there was an average 
of 9 per year deposits and 26, 13 and 24 in 
2009, 2010 and 201 I respectively. Nations 
leaders in research and therefore they had 
done more patents are Russia, China, India 
and USA with 34.5%, 19%, 16% and 9.8% 
respectively. Brazil holds only 1.4% of total 
global deposits. 
Pyrazinamide (Molecular formula 
C,H,N30): It was found 401 patents where 
21.2% are related to TB. Increases in pat
ent filings were shown after 2000 with an 
annual average of 7 deposits and record I 4 
in 200 I year. Concerning the countries that 
have made register were Russia with 28.2%; 
U.S. and China and Japan with 18.8% and 
India with 9.4%. 
Ethambutol (Molecular formula 
C11H,..N10 1): Unlike the previous drugs 
Ethambutol showed an increasing trend from 
year since 1993. The average to date was I 
patent deposit every 3 years. From I 994 to 
2000 began to be resisted annually with an 
average of I 0/year. Since then R,D&I bas 
been constant reaching TOP 52 deposits in 
2009.Evolution such as: 28, 18, 24, 27, 36, 
33, 32, 52, 42 and 46 patents in the years 
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2002 to 20 II respectively. Percentage of 
patents associated with TB are 24% of the 
452 identified and countries highlighted 
are the U.S. (25%), China (21.4%), Russia 
(19.6%) and India (17.8%). 

• Terizidone (Molecular formula 
C

14
H

14
N

4
0

4
): For this AcPI we found only 

three patents one in 2001 and two in 2010-
only two are related to TB. Register patents 
by countries and companies are: U.S. with 
the company Pfizer Inc. and The Johns 
Hopkins Univen;ity and South Africa with 
the University of Pretoria. 

• Ethionamide (Molecular formula 
C,H10N1S): It was found I 55 patents for 
Ethionamide where 17.42% refer to TB. Drug 
has little research and development over the 
years. Only from 2008 the increase began 
in the same research. There are 2 patents in 
each year (2008 and 2009) and 4 in 2010 
and 201 I. U.S. has deposits with 33.3% of 
the total followed by France with 14.8%. 

• Isoniazid (Molecular formula C,H,N30): 
There are 89 patents of the drug isoniazid 
and 18.5% are linked to TB. As from other 
AcPI increase in research evolved from the 
millennium shift with an average of one 
patent deposit per year for seven patents/ 
year. From 2006 to 20 I I there were 6, 8, 
13, 24, 21 and 27 respectively deposits. 
Depositor's countries are U.S. 25%, Russia 
18.6%, China 16.9% and India with 14.5%. 

FINAL CONSIDERATIONS 

• Advances are important in health policies, 
however, synergy expected to maximize 
the worldwide knowledge, mainly using 
the competitive intelligence which is even 
a great challenge for advances in health 
policies in the neglected diseases area. 
In general, it is observed that the world 
begins to wake up to the problem of TB, 
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not only as a public health issue of most 
tropical countries as a threat to global pub
lic health. Actions promoted by WHO, 
Foundations, NGOs like DNDi has provid
ed better synergy. However, much remains 
to be done to facilitate access to informa
tion, treatment and care, especially to ne
glected populations. 

• Some bases provide open access democra
tization of indicators that can be used for 
the problems of diseases that do not inter
est the pharmaceutical laboratories. 

• Use of Web 2.0 to analyze the technologi
cal forecasting research in TB was effec
tive, given the growing publication in the 
area in question, by number of patents ob
served with protection in PTC countries as 
well as developing nations. 

• Mapping of the location of the partner
ships promote a better planning of R,D&I 
and knowledge uptake by businesses and 
institutions. Thus, it is possible to analyze 
each and expert information about their 
work and performance. 

• Pioneer country in research by specialists 
is the same what else inserts patents in the 
area (USA) followed by the BRIC coun
tries (Brazil, Russia, India and China). 

• It is necessary to encourage innovation in 
network models for R,D&I with union of 
competencies mapped in this book, which 
pervade the actors from universities, re
search institutes, national pharmaceutical 
companies (public and private) and phar
maceutical chemistry companies. 

• Information generated by experts creates 
a favorable environment for innovation in 
the countries. This can increased capacity 
and expansion of innovative scientific and 
technological base. It is possible to com
bine existing knowledge in management 
through web 2.0 tools for countries with
out democratic efficient access with knowl
edge of these indicators. 
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ENDNOTES 

Web term (World Wide Web)-Web 2.0 
considers the communication that occurs 
in a collaborative and dynamic, ie, several 
to several people and taking the Web such 
as a platform (O'Reilly, 2007). 
IMS Health first coined the term "pharmerg
ing market" in recognition of themajor shift 
in growth away from the mature, developed 
economies to the seven fast-growing emerg
ing economies of China, Brazil, Russia, 
India, Mexico, Turkey, and South Korea. 
Meanwhile, major developments and global 
recession have driven disparate rates of 
evolution in each of these countries. 
Relative Research Interest is computed as 
the fraction of the number of articles of that 
topic (search query) from the specific year 
over the total number of articles oft hat year, 
such as R(y) = n(y, q)/N(y), where n(y,q)= 
number of articles for query q in year andy 
N(y) = number of articles in year y. 
Relative Research Interest (smoothed) is the 
relative research interest smoothed by a slid
ing window ofS years: S(y) = mean(R(y-4), 
R(y-3), R(y-2), R(y-1), R(y)) (not available 
values are ignored) 
Patent Cooperation Treaty: allows the 
company to make a single depositor patent 
application and in a single language. This 
applies to the signatories countries of this 
treaty. From this single deposit the depositor 
has up to 12 months to choose the countries 
where the patent it'll be deposit. 


