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CHAPTER 6

INNOVATION IN HEALTH

1 INTRODUCTION

In general, innovation in the health sector – whether regarding drugs, devices, 
or medical equipment – requires the very same conditions and is influenced by 
the same factors as any other sector. In other words, innovation demands skilled 
people, adequate infrastructure and a favorable environment. However, some of 
these conditions have a bigger impact on health innovation because of the specific 
characteristics of this area, making the innovation process even more complex 
than in other sectors.

What are these characteristics? First, health innovation is probably much 
more science-intensive than any other sector. Several examples cited throughout 
this work point to a connection between basic science and health innovation. 
It is no coincidence that one of the world’s leading centers of health research is 
located in and around Boston – home to a host of world-renowned universities 
and research centers such as Harvard and Massachusetts Institute of Technology 
(MIT) – and that a second center of health research is located in the San 
Francisco area of California, also features several renowned universities. This type 
of ecosystem attracts major world pharmaceutical companies, which in turn 
establish research centers in the area to gain an advantage from proximity to 
sources of basic knowledge.

A second important aspect is that health innovation is expensive and 
time-consuming, unlike sectors like software design where development costs 
are usually lower and new products and services enter the market constantly. 
The innovation process in health begins with a piece of basic research carried out 
in university labs and research institutions, places that house knowledge about the 
evolution of diseases and about the substances that can act on them. A particular 
piece of research may lead to the discovery of a new molecule likely to act on 
a particular disease or condition, for instance. After the discovery is made, the 
process of developing a new drug may take up to ten years, with further studies 
of the molecule, pre-clinical tests performed on tissues or animals, and clinical 
studies in humans.
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One good example of the time it takes to develop such a drug is captopril, 
one of most widely used drugs in the world for controlling high blood pressure, 
and in whose development Brazilian science played an important role. One of 
the main components of this drug is a substance – called bradykinin – found in the 
venom of the jararaca snake, and discovered by researchers from the Ribeirão 
Preto Medical School at the University of São Paulo. Maurício Oscar da Rocha 
e Silva isolated the substance and identified its hypotensive effects in the 1940s. 
In the 1960s, one of Silva’s former students, Sergio Ferreira, discovered another 
substance that increased and prolonged the hypotensive effects of bradykinin in 
the body, in the process also making new discoveries regarding the drug’s effect 
on lung tissues. Ferreira examined this topic while pursuing his doctoral degree 
and, subsequently, working in laboratories in the United Kingdom and United 
States. After many years and many studies by Ferreira and others, a drug was 
finally developed from the compound by researchers from the United States 
pharmaceutical company Bristol-Myers Squibb. In 1980, the United States Food 
and Drug Administration (FDA) – an organization with the same purpose as the 
Brazilian Health Regulatory Agency (Agência Nacional de Vigilância Sanitária – 
Anvisa) – approved the use of the drug captopril.

According to the Tufts Center for the Study of Drug Development, the 
cost for producing and introducing a new drug into the market is estimated at 
more than $2.7 billion, and includes a number of preclinical and clinical studies 
required to prove the efficacy and safety of a new drug or device to humans.1 
A different study published in November 2017 suggested a much lower estimate 
of just over $600 million for the development of a new drug for cancer treatment 
(Prasad and Mailankody, 2017). Although the precise numbers are debatable, the 
fact is that producing innovation in the health field is more expensive than in 
most other sectors. Clinical trials have been found to represent more than half the 
cost of developing a new drug. And such costs have been on the rise in recent years 
for a couple of reasons: tests are becoming more complex; the industry is focusing 
more on chronic and degenerative diseases; and insurers and health plans are now 
carrying out comparative tests to assess the effectiveness of different drugs.2

A third aspect that sets health innovation apart from innovation in 
other sectors is the higher risk. According to the FDA, less than 6% of drugs 
submitted to clinical trials reach the final stage and are registered for commercial 
distribution.3 This low success rate is one of the reasons behind the high costs 
of health research. It also has implications regarding the availability of funding 

1. Research center at Tufts University, in Boston, available at: <http://csdd.tufts.edu/index.php>. See DiMasi, Grabowski, 
and Hansen (2016).
2. Available at: <https://www.scientificamerican.com/article/cost-to-develop-new-pharmaceutical-drug-now-exceeds-2-5b/>.
3. Available at: <https://www.fda.gov/ForPatients/Approvals/Drugs/ucm405622.htm>.
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towards innovation in the sector. As we have seen, innovation involves higher 
capital costs than regular investments because of its high risk; in the health field 
this proves to be even more problematic.

Lastly, the fourth distinctive feature is that health research is a highly 
regulated activity, as is the health market in general. It is regulated not only 
because of its high importance and social impact, but also because research in this 
field concerns ethical issues and potential risks to patients. Thus, much health 
research requires authorization and approval from various government agencies. 
Obviously, this need for authorization makes the research process slower and 
more bureaucratic than in other fields. Although regulation is strongly enforced 
worldwide, in many countries there is an effort to connect researchers, research 
institutions, companies, and agencies responsible for this regulation in order to 
reduce the costs and the time frame required for research approval.

2 CLINICAL TRIALS

Clinical trials are the final stage of a long research and development process that 
begins in a university or research center lab, and then includes tests on actual 
human tissue and animals. Clinical trials are studies intended to assess whether 
a new drug, treatment, or device is effective on humans. They must also evaluate 
the effectiveness of alternative treatments, analyze how different groups of people 
react to them, and look for potential harmful effects on the human body. These 
trials are necessary because an approach that works well on tissues or animals does 
not always work well on humans.

This type of test complies with very strict safety and ethical protocols: after 
all, the effects of an unknown substance are being tested on actual patients. 
Therefore, the tests are staggered across different phases, allowing a gradual 
growth both in the number of patients and in the scope of the questions. 
The first phase begins with small groups of patients, and the dosage of the drug 
they receive gradually increases in order to find out if the new drug causes any 
unexpected health issues. Thus, the focus of the first phase is on patient safety. In 
later phases, the number of patients is increased, in order to define treatment and 
control groups (those who receive the new treatment versus those who receive the 
conventional treatment). It is also necessary to determine whether the treatment 
is appropriate for all subtypes of the target disease and for all groups of people 
it effects. These constitute phases II through IV of the clinical trials. The table 
below offers the description of each one of them.

Although this is a sensitive issue, at this time it is not yet possible to find 
substitutes for human subjects, nor for the animals used in preclinical stages. 
Recently, a research center located in Boston and linked to Harvard was able 
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to develop microfluidic cell culture chips capable of simulating how human 
organs function.4

TABLE 1
Phases of clinical research

Phase Number of patients Purpose of study Phase duration
Probability of the 
drug reaching the 

next stage (%)

I
Twenty to a hundred individuals, 
usually healthy

Safety and dosage Months 70

II
Several hundred people suffering 
from the disease or condition

Efficacy and side effects Up to two years 33

III
Thousands of volunteers suffering 
from the disease or condition

Efficacy, interaction with other 
drugs and adverse reactions

Up to four years 25

IV – after approval
Thousands of individuals suffering 
from the disease or condition

Pharmacovigilance: monitor 
side effects and effectiveness

Undetermined Approved drug

Source: FDA. Available at: <https://www.fda.gov/ForPatients/Approvals/Drugs/ucm405622.htm>.

The project, called Organs-on-Chips, was funded by DARPA (yes,  the 
Defense Advanced Research Projects Agency), and cost approximately 
$ 37 million. In the future, such technology is expected to replace clinical trials 
in patients, at least partially. But there is still a long way to go until this becomes 
a reality. For now, clinical trials remain critical to the development of new 
treatments, medications, and devices.

In addition to being indispensable to the development of new drugs and 
treatments for society as a whole, trials also benefit the volunteers who decide to 
take part in them. Generally speaking, these are individuals for whom the existing 
treatments have not worked, in terms of recovering from a disease or improving 
their condition. Therefore, taking part in a clinical trial may be their only option 
to receive a more effective treatment than those already available.

Furthermore, it is very difficult for companies and research institutions 
from any given country to join the global health knowledge networks without 
performing such clinical trials, which are an essential part of the research 
in the field.

Brazil does not contribute much as far as global clinical trials are concerned, 
registering only 3% of the more than 130,000 trials carried out in recent years.5 
The United States alone accounts for 45% of the total, followed by Canada and 
Germany with slightly less than 10% each. As it turns out, clinical trials are 
still very concentrated in the United States, especially in the early stages (phases 

4. Available at: <https://wyss.harvard.edu/technology/human-organs-on-chips/>.
5. Available at: <https://bit.ly/362NNDg>.
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0 to  II), which represent a vast wealth of knowledge.6 In these phases, Brazil 
accounts for less than 1.5% of the total, as shown in the chart. However, performs 
the largest number of trials in South America (Argentina accounts for less than 
half of Brazil’s total number of clinical trials).

CHART 1
Brazilian and South American participation in clinical trials – phases 0 to IV 
(Jan./2000-Jan./2018)
(In %)
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Source: ClinicalTrials.gov.

In recent years, given the increasing cost of performing clinical trials, large 
pharmaceutical companies have begun outsourcing this activity, or part of it, by 
hiring so-called Contract Research Organizations (CROs). CROs are companies 
or institutions that specialize in providing support and services clinical trials 
and drug safety, or even pre-clinical trials for pharmaceutical companies. 
The pharmaceutical company can hire these organizations for specific tasks or 
activities, and keep managing the development process; or even hire them to 
carry out all the required stages to register a product, outsourcing the entire 
development process (Gomes et al., 2012).

The development of captopril is a good example of how important it is 
to take part in the conduction of clinical trials, for a country that wishes to be 
innovative in the health sector. Even though the active ingredient of the drug was 
discovered in Brazil, and by a Brazilian scientist, the drug could only be developed 
after a United States pharmaceutical company conducted pre-clinical and clinical 
trials. Joining the global clinical trial scenario also requires a good scientific 
infrastructure, trained personnel, and a favorable regulatory environment.

6. Phase 0 consists of exploratory studies conducted prior to the beginning of the clinical trials with a very small 
number of subjects and intended exclusively to determine how the new drug affects the body.
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3 RESEARCH INFRASTRUCTURE

As in any other field, innovating in health requires a substantial scientific base. 
There is no innovation without knowledge production and this is even more 
prominent in sectors such as health, where innovation is highly science intensive. 
Health innovation begins with better understanding a disease, its causative 
agents, its vectors, and its effects on the human body. All of this depends heavily 
on basic research.

We now know the causes of innumerable diseases; but until the end of the 
nineteenth century we were unaware of their origin. The microbial theory of 
diseases became widely accepted by society and the scientific community only 
at the end of the nineteenth century. The discovery that many diseases were in 
fact caused by microorganisms was a major scientific breakthrough that allowed 
for the development of vaccines and specific treatments for various infectious 
diseases, many of which were lethal up to that time. Note that until the first 
quarter of the last century, diseases such as pneumonia, tuberculosis, and diarrhea 
were the principle causes of death, accounting for almost 30% of the mortality 
rate in the United States.7 In the early 1900s, infectious diseases killed between 
700 and 800 of every 100,000 people each year. People died of infected wounds, 
something virtually unthinkable nowadays. Antibiotics were the main reason for 
the drop in mortality from this type of disease, which currently kills less than 
fifty in every 100,000 inhabitants. The production of antibiotics only began in 
the 1940s, after scientist Alexander Fleming discovered in 1928 that penicillin 
prevented the reproduction of strains of bacteria that caused numerous diseases. 
In other words, only after the discovery of bacteria could humans develop 
antibiotics. The 1983 discovery that HIV is the virus that causes AIDS is another 
example of a scientific breakthrough that paved the way for the development of 
drugs that ultimately allowed us to control the disease.

Basic scientific research is therefore essential for technological advancement 
in the health field. In recent years, however, there has been growing awareness 
that science seems to be advancing faster than the ability of the industry and 
regulatory agencies to convert this new knowledge into new treatments and drugs 
that could benefit the entire society. As a result, one of the trends in this area 
is known as translational research. Translational medicine is a rapidly growing 
multidisciplinary field in biomedical research, whose goal is to accelerate the 
discovery of new treatments and new diagnoses based on existing research results 
at universities and research centers.

7. Available at: <https://www.cdc.gov/Mmwr/preview/mmwrhtml/mm4829a1.htm>.
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The logic that guides translational research is the idea that many findings 
in basic research that have not yet been applied to clinical trials, and that many 
positively-evaluated protocols have not yet become standard clinical practice. 
That is, there is a huge gap in biomedical research linked to the application of 
available knowledge produced in universities and research centers. According to 
National Institutes of Health (NIH),8 “the current drug development pipeline 
has significant bottlenecks, and the movement of basic research into clinical use 
is slower than desired.”

This observation has led to the adoption of research strategies aimed at 
making the most of available knowledge, and at speeding up the trials of newly 
discovered drugs and treatments. For this reason, in 2012 the NIH built a 
new research center, the National Center for Advancing Translational Science 
(NCATS), to help remove obstacles hindering the transition from basic research 
to development, thus accelerating the delivery of new drugs, diagnostics and 
medical devices to patients.9 NCATS had an initial budget of over $ 570,000, 
and its annual budget for fiscal year 2016 was nearly $ 700,000.

This trend has also been seen in business strategies. Several researchers 
contacted during the production of this piece of work reported that while 
the amount of resources available for basic research has diminished, resources 
have increased for the final stages of the research pipeline. At the same time, 
pharmaceutical companies now usually set up venture capital funds to invest in 
innovative ideas (new drugs or treatments) from researchers. These funds help 
accelerate trials and the market launch of new drugs and treatments and, from a 
business perspective, are less expensive than investing in basic research.

Brazil has a good scientific base in this field and an internationally-significant 
production level. In practically all areas of research directly related to health, 
Brazilian participation in global production is higher than the average. This means 
that, from a different perspective, these areas of knowledge are more meaningful 
to Brazilian scientific production than they are in the rest of the world and, 
therefore, Brazil is an important player. In terms of international trade, these 
revealed comparative advantages indicate the fields in which the country has the 
potential to specialize.

The areas of knowledge related to health innovation represent, in all, about 
54% of Brazilian scientific production; in the world, that percentage is 40. In 
some fields, such as dentistry, Brazil accounts for more than 16% of the entire 

8. Available at: <https://officeofbudget.od.nih.gov/pdfs/FY15/FY2015_Overview.pdf>.
9. Available at: <https://ncats.nih.gov/about/center>.
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global scientific production (table 2). Some authors have pointed out that this 
Brazilian advantage in the field has even grown in recent years.

Obviously, this is only possible because the country has several leading 
institutions and does cutting-edge research in this field. Oswaldo Cruz Foundation 
(Fundação Oswaldo Cruz – Fiocruz), linked to the Brazilian Ministry of Health, 
is one of the largest research institutions in the country, and besides producing 
research, it also specializes in the production of vaccines and drugs. The Butantan 
Institute is another example of a prestigious institution, which, in addition to 
research, is responsible for producing vaccines. The Adolfo Luz Institute, the 
Biological Institute, the Heart Institute (Instituto do Coração – INCOR), and 
the National Cancer Institute (Instituto Nacional de Câncer – INCA) are other 
Brazilian institutions performing significant scientific activities. Among them, 
INCA has outstanding performance in clinical research.

TABLE 2
Participation in scientific areas related to health in Brazilian and worldwide 
publications (2012)
(In %)

Field
Participation by field  

in Brazilian publications
Participation by the  

field in world publications
Comparative 
advantages?

Brazil’s participation 
in the world

Biological and agrarian sciences 15.6   5.9 Yes   6.7

Biochemistry, genetics and 
molecular biology

  7.6   8.5 Yes   2.2

Dentistry   2.3   0.3 Yes 16.4

Immunology and microbiology   3.5   2.3 Yes   3.9

Medicine 19.4 18.7 Yes   2.6

Neuroscience   1.6   1.4 Yes   2.9

Nursing   1.6   0.8 Yes   4.7

Pharmacology, toxicology 
and pharmaceutics

  2.5   2.2 Yes   2.8

Total 54.1 40.1 Yes   1.8

Source: Ministry of Science, Technology and Innovation (Ministério da Ciência, Tecnologia e Inovações – MTIC). Available at: 
<https://bit.ly/3qHexCx>.

Despite having high-level institutions in health-related fields, as well as 
in others, the fragmentation of research infrastructure is a reality in Brazil. In 
addition, there are some specific health obstacles. Researchers and entrepreneurs 
in the field warn, for example, that the country does not have adequate 
infrastructure to conduct pre-clinical research and lacks proper training for 
performing toxicological tests.
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One infrastructural gap concerns a lack of state-of-the art animal facilities, 
known as vivaria. Facilities for breeding are especially scarce.10 Only a few of the 
existing laboratories possess adequate infrastructure and human resources, plus 
the sanitary barriers required to raise animals with the characteristics desirable 
for new drug testing. There are no vivaria in the country for breeding transgenic 
animals. Several recent studies have pointed to the need to establish a more modern 
vivarium network compatible with that of several leading research institutes in 
the world.11 In 2003, the Center for Management and Strategic Studies estimated 
that investments of less than $ 18 million (R$ 60 million) would be necessary 
to provide this type of infrastructure, a relatively modest investment for the size 
and relevance of Brazilian science in the field. A lack of laboratories capable of 
analyzing high-risk infectious agents in accordance with stringent biological safety 
protocols also represents a bottleneck in Brazilian health research infrastructure.

4 ENVIRONMENT AND REGULATION

As in any other sector, in addition to scientific production and infrastructure, it 
is important to provide a stimulating environment for the innovation process. 
In health, several of the intrinsic specificities of its innovation process are related 
to even greater challenges in providing such environment, and in regulating it.

The high cost of health research, coupled with the high risk of the activity, 
deepen the financial challenges that are characteristic of innovation in general. 
Worldwide, a substantial part of research in the field is funded by public resources, 
especially basic research conducted at universities and research institutions, and 
the early stages of the development of new drugs, treatments, or medical devices. 
As we progress in the development cycle of a new product, other important 
players for funding this activity begin to emerge. Venture capital funds are 
more common for preclinical trials and the early phases of clinical trials. More 
advanced clinical trials involve more people and are more expensive, thus are 
often sponsored by large pharmaceutical companies.

Here again, the United States is a good example of the importance of public 
investment in health innovation production. In the United States, the Department 
of Health and Human Services (HHS) accounts for about 23% of the federal 
government’s total investments in research and development (R&D) (more than 
$30 billion, according to data from 2015). In addition, research investments in 
the field are also made by other agencies and public institutions, such as those 
linked to the Department of Defense. The NIH are institutions linked to the 
Department of Health and are the main implementers of United States scientific 

10. Available at: <https://super.abril.com.br/ciencia/bioterios-quatro-e-cinco-estrelas/>.
11. See, for instance, Politi et al. (2009).
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policy in the field. The NIH comprises twenty-seven institutes focused on very 
specific research agendas, always related to some disease or to parts and systems of 
the human body. The NIH has its own research infrastructure on its 300-acre 
campus featuring seventy-five buildings in Bethesda, Maryland, where 6,000 
researchers work (De Negri and Squeff, 2014b). Yet the NIH budget for 2015 
revealed that only 17% of its total investment is intended for research carried 
out within its buildings. The remaining 83% is destined for outside researchers 
through grants, cooperation agreements, and R&D contracts. This fact highlights 
the firm identity of the NIH as an institution that promotes research, being one 
of the largest funders of biomedical research in the world. According to the NIH 
website, its institutes have supported more than 300,000 researchers.

TABLE 3
NIH budget according to how the investment is made (2014)

Mechanism $ %

Research grant 20,738   69

Training      738     2

R&D contracts   2.990   10

Intramural research   3,374   11

Other (management, support, facilities construction and maintenance)   2,179     7

NIH total 30,019 100

Source: NIH. Available at: <http://officeofbudget.od.nih.gov/spending_hist.html>.

Private players also take an active role in funding research in the area. 
In the United States, these players range from large pharmaceutical companies 
to private foundations and American millionaires interested in health research.12 
Pharmaceutical companies invest more than $46 billion a year in R&D in the 
country – that is, slightly more than the total public investment in the field.13 
Such investments go straight to these companies’ R&D centers, often either by 
contracting researchers at North American universities or through investing in 
start-up companies.

One of the most prominent private foundations fostering health research 
in the United States is the Howard Hughes Medical Institute (HHMI), which 
invests approximately $800 million a year in health research and education. 
By 2015, the institute invested more than $660 million in biomedical research, 
and more than $80 million in science education.

12. Doctor Patrick Soon-Shiong, a scientist and entrepreneur who has launched his own research to seek the cure of 
cancer (The Cancer MoonShot 2020), is a good example of this phenomenon.
13. Data available at Science and Engineering Indicators 201 at: <http://www.nsf.gov/statistics/2016/nsb20161/>. 
Accessed in: Sept. 2016.
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In Brazil, public investments in health research are made mainly by 
Fiocruz, or through the sectoral funds. Unlike the NIH, Fiocruz does not have 
mechanisms to fund research outside its facilities, so it only carries out research 
activities directly in its laboratories. Fiocruz is also responsible for the production 
of drugs and vaccines for the Brazilian public health system, called Unified Health 
System (Sistema Único de Saúde – SUS). The sectoral funds are another source of 
funding for health research in Brazil, as we have seen, but they have experienced 
significant budget cuts in recent years.

Besides Fiocruz, the Brazilian Ministry of Health does not have consolidated 
research investment programs in place. In recent years, the ministry’s main 
program for science and technology was called the Productive Development 
Partnerships (PDPs). PDPs were more an industrial policy linked to the purchase 
of drugs by the public health system, than an actual policy aimed at the scientific 
and technological development of the sector. Although some of the partnerships 
included mechanisms for technology transfer from major pharmaceutical 
companies to domestic laboratories, their focus was the production of drugs for 
the Brazilian health system. In fact, the primary goal of the PDPs was to improve the 
government’s purchasing power in order to expand the population’s access to 
strategic products, and to reduce health system vulnerability (Varrichio, 2017). 
Technological development was a secondary goal. Another controversial aspect of 
the PDPs was the emphasis on the production of drugs by public laboratories, as 
if they could replace the role of private companies in manufacturing medicine. 
For pharmaceutical companies however, participation in PDPs was a key, indeed 
the only key, to access the main market for drugs in the country: SUS.

Another significant source of funding for health research comes from seed 
and venture capital funds. Around the world, they are the primary agents for 
funding research at a certain stage, once it has passed university laboratory tests 
but prior to the final stages of clinical trials. Although some studies revealed the 
recent growth of this market in Brazil, it is still underdeveloped. An example 
of a new player in this market is Biozeus, founded in 2012, which invests in 
preliminary-stage ideas from universities and research institutions, aiming to 
translate these ideas into marketable products (Reynolds, Zylberberg, and Del 
Campo, 2016). Nonetheless, there is a long road ahead to fully develop this market 
in Brazil, especially the need for developing exit alternatives for risk investors.

From the financial perspective, Brazil faces many bottlenecks. Despite our 
proven scientific capabilities, the transition from such skills into new drugs, 
treatments and devices requires overcoming certain obstacles. Only then will the 
country be able to build a sound funding strategy involving public and private 
players at all stages of product development.
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Another characteristic of the sector that results in significant bottlenecks 
concerns the fact that health research is a highly regulated activity. Thus, an efficient 
regulatory process is crucial to the development of research. In particular, when 
it comes to clinical trials in humans, regulation is critical to ensure adherence 
to correct protocols and ethical standards in research. However, regulation also 
requires agility so as not to hinder Brazilian participation in ongoing research, 
often carried out through international partnerships.

As for regulation, one of the issues pointed out by scholars and experts in 
the field concerns the timeframe Anvisa takes to approve clinical trials. A recent 
Banco Nacional de Desenvolvimento Econômico e Social (BNDES) study on 
the topic shows that timeframe for the approval of clinical trials in Brazil tends 
to take longer than the international average, a fact also corroborated by other 
studies on the subject (Gomes, et al., 2012). Experts in the industry warn that 
sometimes this delay prevents Brazil from participating in simultaneous studies 
conducted in several countries.

One of the reasons behind this delay in the approval process is the existence 
of several stages of approval. The first step is to receive approve from the research 
institution’s ethics board. Although legislation sets a maximum period of thirty 
days for the board’s decision, as these institutions are autonomous, this period 
may be extended. In some special cases, in addition to the approval from the 
ethics board, the process needs to be reviewed by the Brazilian National Council 
of Research Ethics (Comissão Nacional de Ética em Pesquisa – CONEP), which 
may take up to six months (Gomes et al., 2012).

Besides the ethics board/CONEP system, clinical trials in Brazil have to 
abide by a series of regulatory standards issued by Anvisa and the National Health 
Council (Conselho Nacional de Saúde – CNS). One piece of legislation currently 
before the Federal Chamber of Deputies, bill 7082/2017 (drafted in the Senate as 
PLS 200/2015), would establish standards regarding clinical research in humans 
and create a national code of ethics in research. This presents a good opportunity 
to enhance and consolidate all regulations for clinical research, which are currently 
dispersed across various resolutions.

Another aspect that limits Brazilian participation in clinical research 
worldwide is cost. Recent studies suggest that the long delays and the high cost 
of clinical research in Brazil prevents clinical trials from being carried out there, 
an issue confirmed in conversations with businessmen based the Boston area.14 
Some companies point to Brazil’s requirement for the mandatory furnishing of 
drugs to clinical trial subjects after the study is concluded as one of the factors that 

14. See, for instance, Reynolds, Zylberberg, and Del Campo (2016).
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make these tests in the country more expensive. This is all the more significant 
for research on drugs for rare diseases, or those whose total quantity of patients 
is not large.

Finally, it is important to emphasize that Instituto Nacional da Propriedade 
Industrial (INPI) is a major bottleneck for innovation in the sector. In the 
pharmaceutical field, more than in any other sector, what ensures innovators a 
return on their entrepreneurship is the granting of a patent. In a country where 
filing a patent can take up to eleven years, innovation in this sector ends up 
seriously undermined.






