International Association for Management of Technology
IAMOT 2015 Conference Proceedings

PHARMACEUTICAL INDUSTRY DEVELOPMENT IN BRAZILIAN HEALTH INNOVATION SYSTEM

MARCIA DE SOUZA BRONZERI
Doctoral Program in Administration (PMDA), Positivo University (UP). Rua Professor Pedro Viriato Parigot de
Souza 5300, Curitiba, Parana 81.280-330, Brazil / Department of Administration, North of Parand University
State. Rodovia PR 160, s/n, Cornélio Procépio, Parand, 86.300.000, Brazil
mbronzeri@uenp.edu.br

ERNANDES TONET
Doctoral Program in Administration (PMDA), Positivo University (UP). Rua Professor Pedro Viriato Parigot de
Souza 5300, Curitiba, Parana 81.280-330, Brazil
ernandes_tonet@hotmail.com

RODRIGO CORTOPASSI GORON LOBO
Doctoral Program in Administration (PMDA), Positivo University (UP). Rua Professor Pedro Viriato Parigot de
Souza 5300, Curitiba, Parana 81.280-330, Brazil
rodrigolobo@terra.com.br

SIEGLINDE KINDL DA CUNHA
Doctoral Program in Administration (PMDA), Positivo University (UP). Rua Professor Pedro Viriato Parigot de
Souza 5300, Curitiba, Parana 81.280-330, Brazil.
skcunha2l@gmail.com

Copyright © 2015 by Positivo University. Permission granted to IAMOT to publish and use.
ABSTRACT

Given the importance of the health industrial complex, which is extensively technological, and the
possibility of increasing the competitiveness of their systems through innovation, this research aims
to present the structure and development of the pharmaceutical industry within the health
innovation system in Brazil. To achieve such goal we used secondary data obtained by means of
publications and sites which were organized with the objective of research. The results indicate that,
despite the potential for innovation in the pharmaceutical industry, in Brazil there is still a gap in the
field, with low investment in R & D for domestic innovation, which makes it dependent on imports
and foreign technology. The support policies in innovation and legislation can help this process by
providing resources, mainly financial, for R & D investments. Also, the partnerships with universities
are critical to research development, making the Brazilian pharmaceutical industry more
competitive. This can also be achieved through the production of generic drugs, which have, in the
smaller industries, a suitable structure for its production.

Key words: innovation system, innovation system health, pharmaceutical industry
INTRODUCTION

Health is related to the welfare of people, and to promote that welfare there is a health complex
involving industrial sectors, together with public and private health sectors (GADELHA, 2003). Its role
is emphasized by a productive complex responsible for the production of consumer goods and
equipment (COSTA; GADELHA & MALDONADO, 2012). It reveals itself as a field of high knowledge
and innovation that incorporates and develops strategic technologies which have an interdependent
impact on both the Health Industrial Complex (HIC) and the economic and productive area (ABDI,
2013).
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“The Industrial Health Complex consists of a wide group of economic activities which form the basis
for goods production and services related to health services”, thus being a key element in the
development of the country. “The pharmaceutical industry can be considered one of their main
productive activities, including producing industries of pharmaceuticals (pharmaceutical raw
material) and medications” (CUNHA et al., 2008: 2).

The pharmaceutical industry has developed in recent years. Its importance in the social scene is of
great importance, especially when we refer to questions related to discoveries and innovations
which refer to social welfare. Its relevance is such that one should observe how these innovations
affect the production chain. If we considered the service industry as the applicant to other industries
we would notice how complex it is to manage these innovation-focused variables. Although it seems
that innovations are not directly focused on social issues, we must consider the profit of large
oligopolies which holds the market focused on the pharmaceutical industry. Therefore, analyzing
such a large sector as the innovation in healthcare is an intricate task since it involves wide social
and economic issues.

Within this context, the goal of the present work is to contribute to academic debates on innovation
in the healthcare industry and also to present relevant aspects of the innovation system for the
pharmaceutical industry, which may inform public policies.

The work initiates presenting some constitutive definitions and basic aspects of innovation, the
innovation system and the sector system of innovation. It proceeds to introduce the methodological
procedures and the results of the analysis of the Innovation System of Health. It finishes with the
final considerations.

THEORETICAL FRAMEWORK
Innovation

“Innovation is the implementation of a new or significantly improved product (good or service), or a
process, or a new marketing method, or a new organizational method, in business practices, in the
organization of the workplace or in external relations” (OCDE & FINEP, 2005: 55).

A common ground between forms of innovation found in the innovation literature refers to
innovation in product / service and process. However, some authors provide other forms.

Schumpeter (1997: 76) contribute by providing five forms of innovations:

i introduction of new products;
ii. introduction of new production methods;
iii. opening new markets;
iv. developing new sources of raw materials and other inputs; and
V. creating new market structures in an industry.

Innovation in products / services involves several levels of coverage and may be an innovation for
the company, from the development and implementation of a product / service already adopted by
competitors; an innovation to the market, through the introduction of an innovation in the
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enterprise market in local or sector level; or innovation to the world by the introduction of new
products / services for domestic and international market (CARVALHO; REIS & CAVALCANTE, 2011).

Actions to develop new products and production processes have a direct result on the financial
performance of organizations. The innovation of products and processes is of great importance
when it comes to economics. According to Lemos (1999), there are two types of innovation: radical
and incremental. The radicals are those which refer to discoveries, innovations aimed to the new. On
the other hand, incremental innovations are small innovations on an existing context. Other authors
such as Dosi (1998) conceptualize innovation as a search, discovery, experimentation, development,
imitation and adoption of new products, processes and new organizational techniques.

The innovation process in general is widely related with entrepreneurship. Innovation and
entrepreneurship complement each other according to Schumpeter (1997). He says that the
entrepreneur within the economic and social development plays an important role and the
entrepreneur alone is an innovator. He then proceeds referring to the changes that are
discontinuous and spontaneous and, in this innovation process, consumers are educated to seek
new things. There are theories that mention innovation strongly linked to industry. However, other
segments may be related, as in the case of service-oriented innovations.

“The research and innovation has been a fertile field of research in various disciplines. Most of these
studies have not revealed explicit interested in different industries, but the innovations in many
industries have been studied, and it should be possible to make comparisons between industries”
(NELSON & WINTER, 2000: 191).

Innovation is present in various fields. Another variable is research and development, also called R &
D, presented and highlighted by many authors. It is always related to forms of innovation and,
according to Pelegrin et al. (2007) the social structure that characterizes an innovation network is a
reflection of a complex coordination of numerous activities that are interdependent and, at the
same time, complement each other between those involved, which include: finding new markets,
conceptual design, partnership development and R & D.

Innovation system

While innovation can be seen as a complex process, as well as entrepreneurship, some authors
argue that both can be born from a need for others; an opportunity; or from planning and learning.
Therefore, Pelegrin et al. (2007) sees the process of innovation as something endogenous, and yet
there is a constant awareness that innovation is much associated with intense competitiveness. As a
result we can say that there are different ways of interpreting the innovation system. The authors
also say that the innovation process is similar to a chain of activities that develops the application
and combination of internal and external resources to organizations. Other authors conceptualize
the innovation system differently. Malerba (2002) relates sector innovation systems which seek to
fill the gap on the needs of customers. Besides, the sector system seeks to divide processes,
competencies, behaviours and origin in sectors.

There are those who approach the innovation system not entirely aimed to economical but also
social purposes. Also, it can be applied in other systems according to Strachman and Deus (2003)
who interpret the innovation systems that can also be used for non-social systems such as biological
and physical systems. Besides, innovation systems can be divided in sector, local and technological
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ways where we use the terminology of the National Innovation System (NIS), contemplating
different variables in this category, not only specifically but also for others.

Sector system of health sector innovation

The sector system of innovation in health care is shown as one of the key drivers for economic and
social development. According to Malerba (2002), sector innovation systems are composed of
heterogeneous agents in the market, i.e. different levels compose this segment. Knowledge is the
key structure in the sector system; however organizations which are not firms (such as universities,
financial institutions and the government) contribute to develop the sector because they have
interest in it. According to Gadelha (2002), the health sector provides an important framework for
innovation, which creates investment opportunities, and thus can be called essential "locus" of
human development.

Therefore, the innovation sector plays different roles within this context and it is also present in
social and economic development. Gadelha Quental and Fialho (2003) state that a health system can
be decomposed by a social demand on health services and organizations aimed at generating
human, financial, technological, and productive infrastructure services. “The health sector is an
important component, given its role as the intersection between the innovation system and the
system of social welfare” (ALBUQUERQUE & CASSIOLATO, 2002: 149).

Another matter that draws attention is the dynamism and the results that the system of innovation
in the health sector can promote, not only by development issues, but also characterized by
economic results. According to Guimarades (2004) the health sectors are very dynamic and profitable
industrial segments in global aspects. However this dynamism may seem larger and Malerba (2002)
says that when it comes to sector system it has a wider meaning. However, some sectors may
consist of local systems of innovation and production.

Similar to other areas that require high amounts of funding for research in the area of innovation,
the health sector is perhaps the most notable regarding to financial support. Gadelha, Quental and
Fialho (2003) say that activities related to health have high funding, with heavy investments by large
companies in a constant process of innovation through the search for new products.

Therefore, it is undeniable to accept the profit of practices that are linked to health innovation
sector, Gadelha (2003) recognizes the capitalist basis in the health sector, as well as the mass
production, business and financial logic as being the dynamic of innovation in order to establish
policies that conceive an alternative to the logic of the capitalist system and the pursuit of profit
markets with social and individual development needs.

METHODOLOGY

A qualitative research was conducted, not focused on numerical representations (GODOI & BALSINI,
2006), which enables to capture phenomena in social sciences as the analysis of organizational
structures (BRYMAN, 2005). The strategy used was the case report, which (GIL; LICHT & OLIVA, 2005)
means analyzing the event using data available. The case report was exploratory and descriptive,
aiming to report in detail a social phenomenon, not from assumptions (GODQY, 2006), regarding the
Brazilian pharmaceutical industry, which is part of the health system, and the innovation sector
system within the referred industry.

P123

Page 1003



International Association for Management of Technology
IAMOT 2015 Conference Proceedings

Literature review and analysis of pharmaceutical industry innovation was carried out within the
sector system of health innovation. Secondary data obtained through scientific research,
publications and websites (MCTI, FIOCRUZ, ANVISA, IBGE and ABDI among others) was utilized, in a
cross section, but in a longitudinal perspective including a prospective vision. Data was organized
and analyzed in order to present the structure and development of the pharmaceutical industry
within the health innovation system in Brazil.

INNOVATION SYSTEM OF PHARMACEUTICAL INDUSTRY

The pharmaceutical industry is related to health thus becomes timely a stint on the Health Complex
which is formed by the industries and the service sectors. Figure 1 shows a schematic of the value
chain of health with its various links.

Fiscal

Intermediaries Providers Producers
Governament Insurers Hospitals Wholesalers Drug Mfgrs
Employers HMOs Physicians Mail-Order Device Mfgrs
Individuals Pharmacy IDNs Distributors Medical-
Employers Benefit Pharmacies Group surgical Mfgrs
Coalitions Managers Purchasing

Organizations

Figure 1: Health care value chain, Source: Burns et al, (2002: 4)

Vianna (2002) indicates there are two key attractors in the healthcare system. The first one is the
medical and financial and the second is the medical-industrial. The first has intensive technology and
decreasing costs, while the second has growing cost and intensive technology. We find the relation
to the Health Industrial Complex (HIC) in the latter.

The HIC consists of a wide group of economic activities that form the basis for the production of
goods and services related to health care services. The pharmaceutical industry can be considered
one of their main productive activities, including pharmaceuticals-producing segments
(pharmaceutical raw material) and medications (CUNHA et al., 2008).

Before the 1930s drugs used in medicine were mostly of natural origin. In the 1930s the first
pharmaceutical companies with manufacturing characteristics were formed, known as apothecaries.
They represented a milestone in the consolidation of the pharmaceutical industry (SELAN;
KANNEBLEY JR. & PORTO, 2007). The development of the pharmaceutical industry, the production of
drugs obtained by chemical synthesis, was enhanced and synthetic based drugs, i.e., those
formulated or manufactured from Pharmaceutical Assets (IFA) or chemically synthesized drugs -
were considered classics and represent the largest part of the therapeutic arsenal available today
(FIOCRUZ, 2014).

While the pharmaceutical industry was being structured the national capital accounted for only 14%
of the Brazilian production of drugs, and the increasing appeal of multinational corporations
intensified the involvement of businesses with foreign capital in domestic production, which reached
35% in 1940 and 73% in 1960 (PALMEIRA FILHO & PAN, 2003). However, there was significant
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change in the Brazilian pharmaceutical market, with increased participation of national capital firms
which accounted for 47% in 2011 (PALMEIRA FILHO et al, 2012).

While discussing experiences in technological innovation in the pharmaceutical industry, Benetti
(2014) shows that development occurred in the twentieth century by obtaining drugs through
chemical synthesis, but that the framework for the development of this industry was the discovery
of penicillin G in 1929 in England, which was produced on an industrial scale only in 1941, by the
United States, as they had the financial resources needed to produce it in large-scale.

The early 1990s brought major institutional changes that have modified several aspects of the
Brazilian pharmaceutical industry. For example, the behaviour of national and multinational
companies and the market structure. Therefore, the beginning of this decade was characterized by
the reduction of import taxes on drugs and medicines along with the elimination of the restrictions
and prohibitions on the import of pharmaceutical raw materials, on the logic of trade liberalization.
Finally, the policy of drugs price control was abandoned, allowing the capitalization of companies as
well as large investments for the expansion of the pharmaceutical capacity. In 1999, however, price
control was re-established and the National Health Surveillance Agency (ANVISA) - whose area of
expertise is not a specific sector of the economy, but all sectors related to products and services that
affect the health of the Brazilian population (ANVISA, 2014) - was created. A remarkable fact was the
enactment of the Generics Act, encouraging competition within the industry and, consequently,
reducing prices of medicines internally, as well as the enactment of the current Intellectual Property
Act 9.279 of 1996 (SELAN; KANNEBLEY JR. & PORTO, 2007).

The innovation in the global pharmaceutical industry was a result of the knowledge from advances in
technological development within mechanical engineering and telecommunications sectors,
achieved due to the Second World War (OLIVEIRA; GADELHA & CASTRO, 2013). The authors also
show that with the economic opening, after the 50s, multinational pharmaceutical companies have
become interested in the Brazilian market, consolidating its subsidiaries in the country.

“Within the pharmaceutical industry, there are four technological stages: Stage | - research and
development of new drugs; Stage Il - production of new drugs; Stage Ill - clinical research and
production of pharmaceuticals (medicines); Stage IV - marketing and sales of pharmaceutical
specialties” (BENETTI, 2014: 107).

The pharmaceutical industry acknowledges the importance of activities in science, technology,
research and development of new products such as the drugs production, which can be seen mainly
in stages | and Il (CUNHA et al., 2008), i.e. research, development and production of new drugs. In
Brazil, basically only stages Ill and IV are carried out. Stages | and Il didn’t grow in Brazil due to the
high cost and long period of dedication to research. According to Benedetti (2014), it is common for
firms to import drugs already researched and developed in other countries, a process that, without
investment in R & D, makes the country technologically dependent on more industrialized countries.

In regards to the trajectory of pharmaceutical industry innovation in Brazil, Benetti (2014) indicates
that there was a period of development until the mid-1940s, a period in which the Manguinhos
Research Institute (Rio de Janeiro) was created, in order to supply serums and vaccines, along with
the Butantan Institute (S3o Paulo); and a decline period from the post-war age, when the country
began more raw materials.
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Concerning innovative activity, Palmeira Filho and Capanema (2010) observe that the funding of the
Brazilian pharmaceutical industry in internal R & D was little because, according to data from the
Survey of Innovation (PINTEC, 2005), it was 0.72% of the net income of companies (IBGE, 2007),
while the top 11 global pharmaceutical companies invested the sum of US $ 46.5 billion in R & D in
2006, equivalent to 14% of their total revenues. Although the percentage of investment in
innovation by the pharmaceutical industry increased to 1.44% in 2008 (IBGE, 2010) and to 2.39% in
2011 (IBGE, 2013), it still falls short of the required investments. As a result, although the
pharmaceutical market “figure among the top 10 globally, it was not able establish an integrated
pharmaceutical industry with a reasonable degree of technological complexity” (PALMEIRA FILHO &
CAPANEMA, 2010: 308).

The Graph 1 shows the structure of expenditure on innovative activities by pioneering companies in
the Brazilian pharmaceutical sector. Data of PINTEC-IBGE, for the years 2000, 2005 and 2008, in
which the evolution of the investments structure can be observed in the pharmaceutical industry
innovative activities, specially increased in internal research and development.

100%
20%
80%
70%
60%
B50%

40%

30%

20%

10%

0%

2000 2005 2008
Dlnternal research and development .External acquis of research and development
[ acquisition of other external knowledge [Odrurchase of machinery and equipment
.Training . Introduction of new market Technologies

.Industrial design and other technical preparations DSDﬂ:wares acquisition

Graph 1 - Structure of expenditure on innovative activities in the pharmaceutical industry - Brazil -
2000, 2005 and 2008 (% of total expenditure), Source: ABDI (2013: 27)

However, due to low investment in R & D most companies in the Brazilian pharmaceutical industry
suffers major competition of the highly competitive market. Without innovation, they achieve lower
profit rates, and the integration of universities and research institutes is essential to engage in
cooperative activities in R & D (CALIARI & RUIZ, 2011).

Gadelha, Maldonado and Costa (2012) notice that despite the recognition of the HIC strategic
importance for development there are still difficulties in the implementation of public policies for its
strengthening. Such difficulties are seen in the trade deficit of health, according to Graph 2, in which
the increasing trade deficit of health from 1996 to 2011 is visible, indicating an inclination, if R & D
resulting in innovations in the industry is not practiced.
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Graph 3 shows the share of productive sectors in the trade deficit of health. It can be observed that
in 2011, the deficit generated by the importation of drugs and medicines accounted for nearly half of
all the results in the HIC balance of trade. The sector reveals particular health vulnerability,
representing implicit risk for the implementation of policies on access to health goods and services
(GADELHA; MALDONADO & COSTA, 2012).
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Graph 3 - Participation of Productive Sectors In The Health Trade Balance Deficit — 2011, Source:
Gadelha, Maldonado & Costa (2012)

The pharmaceutical industry show a structure of economic oligopoly (BENETTI, 2014; CUNHA et al.,
2008; IPEAD, 2013; PALMEIRA FILHO & CAPANEMA, 2010; QUENTAL, GADELHA & FIALHO, 2001). The
big companies are vertically integrated and operate in most countries (both developed and under
development), whether to produce or to commercialize medicines.

Despite the fact that its limited structure lies in the hands of large transnational companies, the
pharmaceutical industry also includes a significant number of smaller, active niches in the
pharmaceutical market existing companies, which does not require significant economies (CUNHA et
al., 2008).

The Brazilian pharmaceutical market was placed ninth in the ranking of the global pharmaceutical
market (pharmaceutical retail) in 2008, registering sales of $ 17.13 billion. Despite showing a
continuous growth in Brazilian Real (Brazilian currency) since 1997 (and also in U.S. dollars, from
2003), the national pharmaceutical industry has registered modest growth in units sold. In the 2003-
2008 period, the annual compound growth, in units, was 3.6%. It is worth mentioning that in 2008
alone the industry volumes reached the same level as in 1997 (PALMEIRA FILHO & CAPANEMA,

P123

Page 1007



International Association for Management of Technology
IAMOT 2015 Conference Proceedings

2010). The estimative in emerging markets such as Brazil is for growth. Brazil might be ranked sixth
place in 2015 within the global ranking of the largest pharmaceutical markets (PALMEIRA FILHO et
al, 2012).

Graph 4 shows the growing movement of imports against the modest performance of exports,
resulting in a negative trade balance. Rising imports inhibits the development of the Brazilian
pharmaceutical industry, reinforcing its technological dependence. Thus, Brazilian companies can
hardly compete with global companies in regards to the integral development of radical innovations.
However, some analysts report that they can certainly participate as partners in innovation
processes, as long they hold a strategic asset to present at the negotiating table. For example: the
institutional and human resource capacity to innovate (CUNHA et al., 2008).

/07 rsov 100 ron

USS million
el
o
']
oL
(=]
i

—+— Export Impaort - Trade Balance

Graph 4 - Evolution of Pharmaceutical Products Foreign Trade (1 / 2007 to Il / 2008), Source: CUNHA
etal., (2008: 26)

The Figure 2 shows the structure of the Brazilian Health Innovation System in regards to their agents
and their interactions. All the agents in the diagram have some role in the Brazilian Health
innovation system and there are technological, financial and demand flows (CALIARI; RUIZ, 2011).
The segment of the pharmaceutical industry is composed of multinational companies, national
biotechnology companies and public companies (FIOCRUZ, 2012), while the segment of medical
equipment production by multinational and national companies. These two segments form the CIS,
which cooperate with universities and research institutes for the development of research. Some of
them have financial support from agencies such as BNDES, FINEP and CNPg. The NHS, private
hospitals, clinics and private consumers represent those who demand equipment, materials and
products provided by HIC. Regulating this structure, we have the National Health Surveillance
Agency (ANVISA), the National Health Agency (ANS) and the National Institute of Industrial Property
(INP1).

Within this structure there is a complex interaction, challenges and opportunities, especially when
we consider the participation of multinational companies and the commercialization of products
worldwide.

Among the opportunities, there is the production of generic medicines, promoted by the Act 9787 /
99 (BRAZIL, 1999), better known as the Generics Act, which created the category of generic drugs —
“interchangeable pharmaceutical product, i.e. one that contains the same active ingredient at the
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same dose and pharmaceutical form of the drug reference, is administered by the same route and
have the same therapeutic indication of the reference drug, it must provide the same security and
the same clinical efficacy” (PRO GENERICOS, 2014).

The Generics Act enabled an interesting and long-lasting (so far) integration of the pharmaceutical
industry of domestic capital. “Some domestic capital companies experienced significant growth with
the exploration of the generics segment, i.e. those marketed without brand, named after the active
principle and bioequivalent to the original product or reference” (PALMEIRA FILHO & CAPANEMA,
2010: 308).

The introduction of generic drugs is seen by Quental et al. (2008) as a successful experiment in
integrating social policies directed to grant access to medicines with guaranteed quality for the
larger population, with economic policies concentrating in industrial development. The authors
report that the development of productive capacity in the generics segment could be part of a wider
strategy to consolidate the country a solid production base of domestic companies.
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Figure 2 - organic and Linkages in the Innovation System of Health of Brazil, Source: Caliari & Ruiz
(2011: 4).

In this segment there are smaller companies specialized in the production of non-patented drugs
with trademark (similar products) or generic drugs, which compete primarily through production
costs and final product prices, as well as the distribution structure, from which they can benefit
(CUNHA et al., 2008).

National pharmaceutical companies led the competition in the generic drug market, generating
sufficient resources to start investing in R & D. “The approval of the biosimilar drugs regulation -
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cheaper version of biological drugs already available - open a field of similar opportunities to
domestic companies, since important biopharmaceuticals that have gained patent protection during
the 1980s are or soon will be unprotected. The introduction of copies from these high added value
products would introduce competition in the market and allow a reduction in prices. Studies
required for comparability between the biosimilar and the reference product, to prevent product
approval without satisfactory evidence of efficacy and safety, are more complex than those required
for generics: biopharmaceuticals are considerably more complex than pharmachemical drugs, and
the need for additional clinical and non-clinical data may increase corporate costs with R & D,
reflecting on the scientific and technological infrastructure” (FIOCRUZ, 2012: 238).

In the end of 2004, two important laws were adopted in Brazil, one of them regarding the incentives
for innovation and scientific and technological research in the production environment - Act 10973;
and the other establishing general rules for bidding and contracting public-private partnership within
the public administration - Act 11079. These laws represent the concern of governments to make
the country fit for creating its own technologies, produced by both the public researcher and the
independent inventor, in order to achieve the long awaited technological autonomy and industrial
development in the country (BENETTI, 2014).

Some challenges and opportunities also arise through certain regulatory milestones, as shown in
Table 1, some of these apply to other sectors besides the pharmaceutical industry, others relating to
this sector.

Table 1 - Potential Constraints and associated Regulatory Framework, Source: ABDI (2013: 34)

REGULATORY FRAMEWORK
RESTRICTIONS POTENCIAL

RDC 57/2009 which regulates the registration  Biological products registration already has
of IFAs from ANVISA still has limited a normative from ANVISA (RDC 55/2010)
application to 20 products and benefits the  which benefits the production of biological
entry of imported APIs without requiring  products.

sanitary control.

Research in biotechnology is still restricted by  Significant advances in regulation of the
the current regulatory access to genetic  state's purchasing power (list of strategic
resources (MP 2186-16 / 2001) under the  products, margin of preference, etc.).
responsibility of CGEN

Margin of preference (25% max) is an  New instruments to support the health
important tool although, according to industrial complex have been adopted
producers, insufficient to counter the  within the Executive Group of the Health
appreciation of Chinese and Indian prices Industrial Complex (GECIS).

Opportunities also arise from innovation support policies for the pharmaceutical industry. The
creation of the Support Program for Development of the Pharmaceutical Supply Chain (Profarma /
BNDES) has become an important initiative in health funding, with an emphasis on investments in
production innovation and modernization, as well as the strengthening of domestic producers, by
stimulating the movement of acquisition and merger of companies. It also (Cunha et al., 2008)
“contributed to a technological consolidation in the Brazilian pharmaceutical industry, especially in
the internalization of pharmacotechnis skills in business” (PALMEIRA FILHO et al, 2012: 85).
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The Health Industrial Complex (HIC) was considered one of the strategic priorities of the Growth
Acceleration Program (PAC - 2007-2010), within which there was a program for the health sciences
(Health-PAC) with 7 basic lines, containing specific guidelines for the pharmaceutical industry in
order to “stimulate production internalization of pharmochemicals, medicines and herbal medicines
of greater impact for the National Health System; and encourage 'research and innovation in the
production of neglected drugs and their raw materials, overcoming the gap between the production
effort and innovation from developed countries and national needs” (CUNHA et al., 2008: 33).

Within the Action Plan of the Ministry of Science, Technology and Innovation 2007-2010 one of the
strategic areas for Research, Development and Innovation was the Inputs for Health, including:
Drugs and medicines; Biomaterials and medical products; Diagnostic kits; blood products; and
Vaccines (MCTI, 2007). Finally, the Brazilian pharmaceutical industry is included in the Productive
Development Policy (PDP - MDIC, 2008), which suggests “mobilizing programs in strategic areas”,
including the HIC (CUNHA et al., 2008: 33).

The attention to the pharmaceutical industry and the adoption of policies to encourage their
innovation are justified by the fact that it is an industry heavily based in science and technology,
presenting itself as a strong inducer and spreader of advanced technologies in the economy. “In
addition to its role as an inducer of the ‘new sciences’, the development of the pharmaceutical
industry seems to contribute positively with two expensive variables to any government - economic
and social” (PALMEIRA FILHO & CAPANEMA, 2010: 307).

FINAL CONSIDERATIONS

While studying the health innovation system in Brazil it is possible to observe the complexity of this
structure. Time data shows the evolution of the health innovation area in Brazil, but it is still far
behind the structure of the pharmaceutical industry in developed countries. Starting with the large
oligopolies, where the structure is concentrated in the hands of large transnational companies

However, despite the difficulties, the health innovation system in Brazil has shown an evolution,
albeit gradual, in the development of the pharmaceutical industry, with some landmarks such as in
the 1940s, with the creation of the Research Institute for supplying serum and vaccines at Oswaldo
Cruz Institute (Rio de Janeiro) and the Butantan Institute (Sdo Paulo). Another major milestone was
the Act 9787 / 99 (the Generics Law) which enabled significant changes in the pharmaceutical
industry. Among them, the evolution of the national companies in sales of generic drugs, which rose
from 28.2% in 2000 to 43% in 2008 and reinforces the importance on the system as a whole.

The improvements resulting from the Generics Law correspond to the involvement of small
businesses that have suitable structure to its production and which gained competitiveness with the
law. This can be strengthened, as it represents a way to reinforce the industry and its
competitiveness (QUENTAL et al., 2008), in addition to allowing greater access to medicine by the
population.

It is certain that isolated facts by themselves do not demonstrate a significant innovation. A radical
innovation might be needed to boost research in this sector, given the restricted market oligopolies
and the fact that some Brazilian companies could hardly compete with global companies in the
integral development of radical innovations, as the study shows. Therefore, the state (as regulator of
strategic sectors such as health and as a supporter of public policies) could intensify their efforts in
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this sector, whose development, as Palmeira Filho and Capanema (2010) notice, has the potential to
contribute to the economic and social variables.

It is also essential to promote partnerships with universities and research institutes in the
pharmaceutical industry in order to develop internal R & D, reducing dependence on foreign
technology, aiming to make the Brazilian pharmaceutical industry more competitive. Thus, results of
funding (such as Profarma) would be enhanced, which should continue to be part of public policy for
the pharmaceutical industry development, because of the importance in innovations development.
Competitiveness improvement can also be achieved through the production of generic drugs, which
have in the smaller industries a suitable field for their production. Such scenario highlights an
important social aspect, because the low-income population may have greater access to necessary
medicines due to lower costs of generic drugs.
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