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Abstract: COVID-19 pandemic accelerated the digital transformation of pharmaceutical R&D. This paper aimed to diagnose some key aspects 
of University-Pharmaceutical Industry (U-Pharma) partnerships in Brazil that should be addressed in digital platforms to enable the creation of 
innovative solutions to COVID-19. A qualitative research was applied through an online guiding questionnaire to identify the main points that 
are considered as opportunities or challenges by the parties involved in the University-Pharmaceutical Industry interface. The responses were 
processed using content analysis to raise common themes. Further, in-depth interviews were performed to evaluate the subjective perception 
of these themes. The results of the questionnaire showed the topics bureaucracy, partnership, and agility as the most relevant. The in-depth 
interviews showed the subjective perception of these themes. The joint analysis of the results showed that in addition to problems related to 
project management processes, issues that involve the human dimension, such as pro-executive behavior and communication skills, are also 
extremely relevant to the success of U-Pharma projects. The development of digital solutions for Knowledge Management of innovative projects 
of U-Pharma collaborations should take into consideration both the project and human dimensions. It is recommended that Project and People 
Management should be integrated into digital platforms. 
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Introduction 
The COVID-19 pandemic has considerably changed 

the work organization of the population worldwide [1]. 
The articulation of the University-Industry interface in 
innovative projects that aim to meet the urgent demands 
imposed by the crisis is of fundamental importance. 
Chemical and Pharmaceutical Research is one of the most 
important representative interactions that occur at the 
University-Industry interface. The so-called University-
Pharmaceutical Industry (U-Pharma) collaboration has a 
great potential to develop innovative solutions to deal with 
the pandemic scenario, whether in terms of prevention, 
treatment, or diagnosis [2]. 

Although cooperative projects have been taking 
place for a long time, the full development of this 
interface still seems to be quite challenging, even in 
developed countries [3,4]. Because University and Industry 
have fundamentally different goals and are formed by 
researchers with different profiles, aligning strategic 
actions on both sides of the coin often run into problems 
that are difficult to resolve. Also, the current crisis requires 
increased attention by the bodies responsible for applied 
research to develop strategically, considering strong 
connections with fundamental research [5,6]. The areas of 
communication and project management are identified 
as important points of attention that directly interfere in 

the success or failure of these partnerships [7,8]. 
The so-called digital revolution, which has been 

present for decades with the creation of the internet, 
had its pace accelerated with the new reality imposed 
by the COVID-19 pandemic [9,10]. On the University 
side, the educational and work processes are being 
profoundly modified [11]. Most of the undergraduate and 
graduate courses are being transformed to meet the 
current scenario. Didactic and research activities are 
being changed to the online format, which is increasingly 
requiring teachers and students to adapt. 

The Industry side is also rapidly changing as it 
consolidates the insertion of Industry 4.0 and the entire 
arsenal of concepts and new technologies related to 
information systems (eg “Big Data”, “Machine Learning”, 
Artificial Intelligence, among others). Particularly, the 
COVID-19 pandemic and the Industry 4.0 seems to 
influence each other. COVID-19 perturbed the supply 
chain outcomes (e.g. sales and market share losses, 
delivery delays, declines in service and customer 
satisfaction. At the same time, Big Data analytics have 
been pointed as a useful solution to improve supply 
chain resilience in comparison with other information 
technology tools [12]. The Pharmaceutical Industries, for 
example, have been showing great interest and capacity 
to absorb these new tools seeking to improve productivity 
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and processes [13]. 

Concerning the University-Industry interface, digital 
transformation can contribute significantly through the 
automation and facilitation of processes that demand 
excessive time on the part of the members that compose 
the interface. The natural result of this is an improvement 
in the processes that make up the management of projects 
that occur in collaboration and, mainly, an advance in 
knowledge management by gaining agility and security 
in the flow of data and information that support the 
decision-making processes

The objective of this work is to establish a diagnosis 
of the main challenges and potential opportunities within 
innovation projects that occur at the U-Pharma interface. 
The following guiding questions were used for the 
development of the research:

Q1 - How is the U-Pharma interface in Brazil 
characterized at the moment of the COVID-19 pandemic?

Q2 - What is the perception about the challenges and 
opportunities of the parties involved in the Pharmaceutical 
Science and Innovation development loop?

Methods
In this paper, exploratory qualitative research was 

used to establish a diagnosis of the current situation 
of the U-Pharma interface. As it is a complex social 
nucleus and composed of individuals with very different 
profiles, it was decided to use a multimethod approach 
using quantitative and qualitative data. The combination 
of these two approaches is important to establish more 
clearly the objective and subjective points experienced 
by the actors that make up the collaborative interface 
[14]. Online questionnaire was used to explore the general 
points by means of quantitative data. In-depth interviews 
were used to focus on the subjective aspects of the points 
raised in the online questionnaires [15]. 

Questionnaire design
The online questionnaire was the first step in the work 

aimed at the parties involved in the innovation projects 
that take place at the U-Pharma interface: i. researchers 
inserted in the University (academics), ii. researchers 
in the Pharmaceutical Industry (raw material and/or 
finished product) and iii. Startup researchers working 
on this interface. The questionnaire was prepared on 
the “Google Forms” platform and disseminated on the 
internet via “e-mail” and social networks (“Linkedin” and 
“Facebook”). The questions were organized into three 
information axes: Axis 1 - Characterization of the personal 
and professional profiles of the stakeholders that make 
up the interface, Axis 2 - Identification of Challenges and 
Opportunities that occur in the collaborative interface and 
3 - Evaluation of the perception of value about products 
and services resulted from collaborative projects.

Some open questions were also inserted in the online 

questionnaire to identify relevant topics to be dealt with in 
more direct interaction with each of the parties involved. 
The content analysis of the answers to these questions 
followed the methodology proposed by Laurence Bardin 
[16]. The coding of the responses was done by defining units 
of semantic and context registration using the qualitative 
analysis software ATLAS.ti. The themes emerging from 
this codification were then classified into the Challenges 
and Opportunities categories and were used as a basis 
for the construction of the in-depth interview script.

Interview design
The in-depth interviews were designed to clarify 

the subjective aspects inserted in the information axes 
2 and 3 of the research. More specifically, it sought to 
understand how each of the parties involved perceives 
the situations of challenges and opportunities that 
are experienced in U-Pharma partnerships. A semi-
structured questionnaire was used for this purpose. This 
stage of the work was aimed at participants previously 
selected from the responses to the online questionnaire. 
The interviews were recorded with the interviewees’ 
permission and then later analyzed using the ATLAS.ti 
software. The online questionnaire and interview guide 
can be found in Supplementary Information.

Ethical issues
The information provided by the online questionnaire 

was treated anonymously to ensure confidentiality. The 
participant’s responses were reported and analyzed using 
numerical codes to ensure that data cannot be linked to 
a specific individual. The interviews were conducted with 
the consent of the participants. All participants were 
aware of the anonymity and objectives of the research. 

Results and Discussion
The U-Pharma interface has a great potential to 

generate innovations to deal with the current situation 
of the COVID-19 pandemic. However, it is necessary to 
recognize the perceptions of the main parties involved 
about the evolution of partnership projects. The results 
presented in this work seek to clarify how objective 
and subjective factors may be positively or negatively 
impacting the outputs of collaborative projects. These 
results were understood through a careful analysis of 
the perception of the parties involved. A total of 40 
respondents were counted. These respondents comprise 
the three main nuclei involved in collaborative U-Pharma 
projects: i. University, ii. Pharmaceutical Industry and iii. 
“Startups”.

Characterization of the stakeholders that make up 
the University-Industry interface

The socio-demographic characterization articulating 
the personal and professional profiles of the respondents 
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aims to raise “insights” about possible relationships 
between the perceptions of challenges and opportunities 
with characteristics such as sex, age, professional 
training, position, and level of influence in decision-
making processes important for the evolution in 
collaborative projects of the U-Pharma interface. The 
characterization of the respondents’ profile, presented in 
Fig. 1A-B, showed that most of them are female (67%) 
and are in the age group of 20 - 39 years (50%), belonging 
to the so-called Generation Y. Other participants are in 
the age group of 40 - 55 years (43%) and 56 - 74 years 
(7%), being classified within Generation X and “Baby 
Boomers”, respectively.  No respondent was representing 
Generation Z, which includes people under the age of 20. 
This classification of respondents following a generational 
approach is based on recent research that points out 
how the age group of workers can interfere with their 
perceptions and values [17] .

The characterization of the professional profile is shown 
in Fig. 1C-H. Respondents have positions as business 
managers (30%), researchers (38%), and teachers (32%). 
Most respondents (63%) were classified as having training 
in the area of   Health Sciences, being mainly pharmacists. 
Next are professionals with training in Exact and Earth 

Sciences (20%), formed mainly by chemists. Concerning 
the workplace, 61% of respondents are affiliated with a 
University, 28% with Industry, and 11% with a “startup” 
that interfaces between the academic and business 
sectors.

Most respondents (80%) have already participated 
in collaborative University-Pharmaceutical Industry 
projects. Most of these projects (41%) are medium-
term, with a development period of 1-5 years, followed 
by short-term projects (31%), with a development period 
within one year. Long-term projects (over 5 years) total 
only 3%. This result may reflect a disarticulation of the 
University and Industry in disruptive innovation projects, 
which in general are long-term and involve the entire chain 
that unifies basic and applied research, from discovery, 
invention to innovation in the market. Regarding the 
level of influence on the decision-making processes that 
guarantee the evolution of the project, most respondents 
have some type of participation, directly (33%) or indirectly 
(48%). A still significant minority (19%) of the respondents 
is responsible as the sole decision-maker. This result can 
be evidence of the horizontalization of project dynamics 
within organizations [16]

Figure 1- Panels (A-B) Characterization of the respondents’ profile. Panels (C-H) Characterization of the respondents’ 
professional profile. Extension of projects defined according to the duration, being short (up to 1 year), medium (1-5 
years), and long (over 5 years). For panel H, consider the following levels of participation in the decision-making 
processes: Level 1 (total participation), Level 2 (some direct participation), Level 3 (some indirect participation), and 
Level 4 (no participation)
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Identification of challenges and opportunities 
from the point of view of different stakeholders

Challenges and opportunities are always realities 
that go together within an organization and can lead to 
the success or failure of projects. The differentiation 
between problem and opportunity must always be 
analyzed at an individual and collective level and, 
whenever possible, must be confronted with the 
potential risks for the evolution or stagnation of the 
project [19,20]. Fig. 2 presents the perspective of the 
different respondents about the perceptions of possible 
challenges and opportunities that occur during the 
development of collaborative projects. The results show 
that there are difficulties in the development of projects 
occurring in the collaborative interface between the 
University and the Pharmaceutical Industry, which can 
be demonstrated by numbers such as only 25% agree 
in some way that the projects flow easily and 41% agree 
in some way on the existence of obstacles (Fig. 2 AB).

The difficulties encountered in the evolution of such 
projects can be partly explained by the different mental 
models that comprise the parties involved belonging to 
the academic and business environment. The differences 
in work rhythm and purposes are shown in Fig. 2-C and 
F, which shows that 66% of respondents agree in some 
way about the University and Industry moving at different 
paces and 38% agree very much that they have very 
different objectives. Such factors are potential problems 
that hinder productive interaction during the development 
of collaborative projects and can be partially explained by 
the lack of active management at the interface (Fig. 2 - I). 
Here the results show that about 60% of the respondents 
disagree in some way that there is efficient and specific 
management to deal with research, budget, schedule, 

and people involved in collaborative projects.
Recognizing opportunities amidst countless chal-

lenges is not always easy, but it is essential, especially 
in times of crisis such as this that was triggered by the 
COVID-19 pandemic. In any partnership, opportunities, 
as well as challenges, need to be managed together. Fig. 
2 establishes some points that can be seen as valuab-
le opportunities in the U-Pharma collaborative process. 
The University is a nucleus of knowledge generation 
and, therefore, has the potential to offer an environment 
conducive to the development of projects that generate 
discoveries and inventions. However, this potential does 
not seem to be expressed in the current reality. When 
respondents were asked about the University to actively 
contribute to the knowledge input for the constant upda-
ting of Industry employees, about 22% disagreed in some 
way and 31% neither agreed nor disagreed (Fig. 2-D).

Possible discrepancies in the respondents’ perception 
of the University’s contribution to industry projects were 
also recorded. Some 75% of respondents agree in some 
way that University-Industry interface projects allow 
the construction of knowledge simultaneously with the 
development of new products (Fig. 2-E). The Industry’s 
contribution to the research carried out at the University, 
especially applied research, divides opinions: 22% do 
not agree or disagree, 28% disagree a little, and 38% 
strongly agree (Fig. 2-G). On the other hand, about 
69% of respondents disagree in some way that Industry 
contributes to basic research (Fig. 1-H). These results 
may show that the Industry has no interest in investing in 
this category of research since these are projects that aim 
to answer more fundamental scientific questions and, 
possibly, have a low potential to become a product in a 
short time.

Figure 2- Diagnosis of the main topics that constitute challenges and/or opportunities in collaborative projects Uni-
versity - Pharmaceutical Industry. The statements were rated on a five-point scale: Totally agree - Strongly agree - 
Neither agree nor disagree - Strongly disagree - Totally disagree
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Evaluation of thE pErcEivEd valuE by thE rEspondEnts about 
thE collaborativE intErfacE outputs

The perceived value is a strategic element in any type 
of collaborative relationship. Needs and expectations 
must be negotiated between partners for effective colla-
boration. In the context of U-Pharma collaborations, we 
can analyze these values   by analyzing the link between 
the generation and transfer of knowledge by the acade-
mic environment and the launch of products by Industry. 
Fig. 3 presents the respondents’ opinion of some of the 
main outputs of the collaborative relationships that occur 
in the U-Pharma interface. Most respondents attach gre-

at value to the launch of innovative products (91%) while 
conventional products have some value (53%) (Fig. 3 - A 
and B). Regarding the publication of articles and papers 
in congresses, only 31% consider it to be a very valuab-
le item (Fig. 3 - C). On the other hand, the majority of 
respondents attach great importance to the constant up-
dating of human resources (63%), financial resources for 
maintaining research (56%), and knowledge for the con-
tinuous improvement of products, people, and processes 
(75%) (Fig. 3 - D, E, F).

Figure 3- Evaluation of perceived value by respondents in collaborative projects at University - Pharmaceutical In-
dustry interface

Open questions
The open-ended questions at the end of the on-

line questionnaire aimed to raise the main topics that 
respondents perceive as challenges or opportunities 
within collaborative U-Pharma projects. The emerging 
themes were coded from the responses and are shown 
within two categories (Challenges or Opportunities) in 
Table 1. The Challenges category accounted for seven 
emerging themes, of which “bureaucracy”, “partner-
ship”, “agility” and “communication” were the most 
frequently cited: 12, 11, and 7 citations, respectively. 
The Opportunities category counted 9 emerging the-
mes.

The issues within this category sought to cover 
mainly opportunities that can be used within Digital 
Platforms, which focuses on solutions based on Infor-
mation Technology. The thematic codes “streamline the 
flow of information”, “increase the efficiency of know-
ledge management” and “improve data analysis and 
management” were the most cited: 22, 16, and 16 ci-
tations, respectively. All of these emerging themes wi-
thin Challenges and Opportunities comprise important 
dimensions of Project Management. Although it is not 

conclusive, these results may show the lack of adoption 
of some management techniques and good practices 
that can assist in the conduct of collaborative projects 
aimed at mitigating problems and maximizing opportu-
nities.  

In-depth interviews
In-depth interviews were conducted to improve 

understanding of emerging issues in the open-ended 
questions in the online questionnaire. Within this con-
text, the more subjective factors that involve the per-
ception of what constitutes a problem and a challenge 
and what an opportunity could be better understood 
through direct interaction with three interviewees, each 
representative of a nucleus participating in collaborative 
U-Pharma projects. The main excerpts of the interviews 
conducted are shown in Table 2 within each of the the-
mes.



 Innovation projects at the University...

7 INTERNATIONAL JOURNAL OF ADVANCES IN MEDICAL BIOTECHNOLOGY - IJAMBVol. 4 N.2, 2021

Table 1 -  Codification of emerging themes in the open questions of the online questionnaire

Identification of Challenges 
and Opportunities

Thematic Codes Frequency

Challenges

Communication 4
Partnership 11
Beaurocracy 12
Agility 7
Management 1
Misaligned goals 3
Legal issues 1

Opportunities

Knowledge generation 4
Development of new products 4
Innovation 2
Entrepreneurial mindset 1
Job creation 1
Streamline the information flow 22
Increase the efficiency of knowledge 
management

16

Increase the efficiency of employee trai-
ning

10

Improve data analysis and management 16
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Table 2 - In-depth interviews of respondents working at the University - Pharmaceutical Industry interface.

‣‣‣
 

‣‣
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Table 2 - In-depth interviews of respondents working at the University - Pharmaceutical Industry interface (to be continued)
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The guiding theme “partnership”, which had 11 
citations in the online questionnaire, has the formal 
meaning of meeting people by common interest or 
objective, company, society. The exploration of this 
theme in in-depth interviews allowed us to identify that, 
in the interviewees’ view, its most tangible meaning 
comes close to a division of gains and risks. Here, the 
highlighted gains and risks are not necessarily financial, 
but they must be very clear among stakeholders from the 
beginning. Besides, such gains and risks are different for 
the interviewed parties. While the academic side sees 
as gaining knowledge generation and training people, 
the Industry side needs to see the potential of research 
to become a product. This result is in line with what had 
already been exposed in the online questionnaires, where 
it became evident that the Industry’s greatest interest in 
collaborative projects is centered on applied research.

Some other factors were also mentioned within 
the discussion of the partnership theme, as a way to 
understand why it sometimes becomes unviable. The lack 
of corporate vision and executive profile of academics 
was mentioned by two of the interviewees. As researchers 
located on the academic side do not always have this type 
of training, they may lack the most appropriate approach 
to deal with business issues, which makes it difficult to 
establish partnerships. Also, one of the interviewees 
highlighted the difficulties in establishing partnerships in 
projects that connect multiple areas. Such projects need 
to go beyond the technical-scientific knowledge of the 
people who make up each area and need to be developed 
mainly around solid behavioral skills.

The guiding theme “agility”, which had 7 citations 
in the online questionnaire, has as its main meaning 
the speed of movement. The agile paradigm emerged 
in the 1990s in response to more traditional project 
management methods, which are heavier (eg “waterfall” 
method). Through the interviews, it was evident that all 
respondents perceive University and Industry walking 
at different paces. The industry is moving fast, driven 
by profit and the University is moving at a slower pace, 
driven by knowledge. This was also evidenced in the 
online questionnaires. However, it was also shown here 
that startups that operate at the University-Industry 
interface, despite being admittedly more accelerated, this 
will depend on the area of   operation. The area of   Health 
and Biotechnology is moving at a less accelerated pace 
when compared to the area of   Information Technology, 
for example, since the first is subject to a series of steps 
and regulations. The regulation of the pharmaceutical 
industry by Anvisa, the Brazilian Government Agency of 
Pharma Regulation, was also mentioned by an interviewee 
as a way to clarify that not all departments are moving at 
an accelerated pace. Thus, the differences in rhythms 
occurring both internally and in the U-Pharma interface 
suggest that hybrid management models may be more 
appropriate than pure agile or traditional models.

The guiding theme “communication” had 4 citations in 
the online questionnaire and means “sharing”, making it 
common, participating in something. It is through the act 
of communication that ideas can be shared and goals can 
be aligned. Respondents reported that although clear 
communication with pre-defined work steps is essential 
before development begins, this is not always possible. 
The interviewee on the academic side reported that the 
Industry side often brings ill-defined problems, which 
can hinder both communication and agility in proposing 
possible solutions. Besides, it was also highlighted once 
again the need for academics to develop a more executive 
posture to facilitate negotiations and the development of 
collaborative projects.

The guiding theme “bureaucracy”, which had 12 
citations in the online questionnaire, represents an 
organizational structure composed of rules, regulated 
processes, and an intense division of tasks and functions. 
Currently, the term has a negative connotation due to the 
intense value that is attributed to the number of rules 
instead of worrying about their meaning. The bureaucracy 
explored in the interviews was mainly related to legal 
issues involving the contractual and royalty division. This 
is considered to be the most sensitive topic and perhaps 
that is why it leads to delays in the process. Despite the 
existence of the Technological Innovation Centers (TICs), 
specific agencies to deal with these issues at Universities, 
not all of them have the same level of maturity that allows 
the accomplishment of tasks with the necessary agility. 
Also, it was evidenced by one of the interviewees that 
in many cases there is confusion about the nature of 
the projects that take place at the U-Pharma interface: 
partnership projects x service provision projects. These 
confusions can delay the progress of contracts since the 
question of “royalties” does not fit in the second category 
of projects.

The guiding theme “digital transformation”, which 
encompassed codes referring to “streamlining the 
flow of information”, “increasing the efficiency of 
knowledge management” and “improving data analysis 
and management” (total of 54 citations in the online 
questionnaire line), can be understood as a set of 
processes by which organizations seek to increase 
their performance both internally and externally. When 
analyzing the interviewees’ perception on the topic, it 
became evident that the topic is more relevant mainly for 
the Industry side, which is very concerned with the issues 
of data agility and organization, since we are increasingly 
moving towards decisions based on evidence. Herein, 
automation, improved communication and the need for 
Digital Education were also raised on this theme.

Finally, the analysis of the conclusive points about the 
challenges and opportunities that occur in collaborative 
projects occurring at the University-Pharmaceutical 
Industry interface shows the need to decrease the level 
of idealization of the opportunities and move towards 
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more concrete management. It was also mentioned that 
the ideas must be treated less vaguely to facilitate the 
understanding of the parties involved. Furthermore, the 
need to train behavioral skills was again emphasized. 
These results are in line with the literature that explored the 
U-Pharma interface outside Brazil. As mentioned earlier, 
there is a strong perception among the main authors that 
the difficulties in taking advantage of opportunities are 
due to management and communication problems [21,22]. 

Answers to guiding reseArch questions

Through the combined use of an online questionnaire 
with in-depth interviews, the following answers to the 
guiding questions of the research were obtained:

Q1 - How is the U-Pharma interface in Brazil 
characterized at the moment of the COVID-19 pandemic?

A. The characterization of the personal and 
professional profile: it has been shown that it is formed 
by people of different generations and different types of 
positions (teachers, researchers, and managers). Most of 
these people declared to have some degree of influence 
in the processes that involve the evolution of collaborative 
projects University-Pharmaceutical Industry, which can 
reflect the evolution of the work characteristics, being 
characterized by a progressive horizontalization of the 
relationships. This fact was also evidenced by one of 
the interviewees, although it was also emphasized that 
some hierarchical level must still be maintained in the 
relationships since the levels of maturity required for each 
type of decision are different.

Q2 - What is the perception about the challenges/
opportunities of the parties involved in the Pharmaceutical 
Science and Innovation development loop?

A. The diagnosis of challenges and opportunities as 
well as the perception of the value assessed by the online 
questionnaire showed that these focuses are in both 
dimensions of processes and people. Concerning the 
challenges, the topics bureaucracy, partnership, and agility 
were the most frequently cited. The topic of bureaucracy 
was the most mentioned of all and was reported as one of 
the main obstacles to collaborative projects. Through in-
depth interviews, it was realized that this theme is mainly 
related to legal and contractual issues in which specific 
points such as the nature of collaboration and the sharing 
of royalties can significantly delay or even make work 
unfeasible. The topic of partnership, the second most 
mentioned in the questionnaires, is perceived by the 
interviewees as a division of gains and risks. Agility, the 
third most cited, seems to be a highly dependent factor 
on the extent of the project and the level of knowledge 
around the demands of the project in question.

conclusions And recommendAtions 
The U-Pharma interface has been highlighted in 

the current times due to the demands generated by the 
COVID-19 pandemic. The need for innovative products 

and services capable of combating the pandemic is 
urgent, which makes it essential to better understand 
the main factors that dictate the interactions between the 
parties involved.

This work showed that the U-Pharma interface is 
creating increasingly complex social networks in which 
people of different ages and different mindsets must 
work together. In innovation projects, this is a reality for 
the group of respondents and interviewees. This mix of 
generations must be managed correctly so that natural 
conflicts can be translated into team learning. Through 
this research, it was realized that the focus of challenges 
and opportunities are not restricted only to the issues 
of processes that can be solved through information 
technology platforms, but also reach the dimension of 
people. Behavioral skills have been reported to be essential 
to the development of partnerships. These perceptions 
do not eliminate the importance of digital solutions, since 
one of the limitations of the research was the relatively low 
number of respondents (approximately 40 participants). 
Therefore, it is suggested that digital tools with a focus on 
improving project management processes also take into 
account the development and management of people. 
It is necessary to build digital businesses capable of 
connecting people and understanding issues involving 
human behavior is a central element to be considered. 
Future research in this line will be fundamental to deal 
with the new reality imposed by the COVID-19 pandemic. 
However, it will be necessary to evaluate a larger number 
of respondents to identify the perception of the groups 
that make up the U-Pharma interface at the national level 
and not only at the regional level.

Acknowledgements
The authors are thankful to Programa de Educação 

Continuada em Economia e Gestão de Empresas (Pecege) and 
all the professors of the MBA in Project Management of Escola 
Superior de Agricultura Luiz de Queiroz (Esalq) USP.

References

[1] Senz, K. How teams working: lessons from the Pandemic. 
2021. https://hbswk.hbs.edu/item/how-teams-work-
lessons-from-the-pandemic. Acessed 13 May 2021. 

[2] Murphy, S., N. 2020. Battling COVID-19: Universities partner 
with industry, government to combat the pandemic. 2020. 
https://nationalpost.com/opinion/battling-covid-19-
universities-partner-with-industry-government-to-
combat-the-pandemic. Acessed 17 Oct. 2020.  

[3] Hudson, J.; Khazragui, H. F. 2013. Into the valley of death: 
research to innovation. Drug Dicovery Today 18: 12-15. 

[4] Rybnicek, R.; Konigsgruber, R. What makes industry–
university collaboration succeeds? A systematic review of 

https://hbswk.hbs.edu/item/how-teams-work-lessons-from-the-pandemic
https://hbswk.hbs.edu/item/how-teams-work-lessons-from-the-pandemic


Ferreira et al.

 INTERNATIONAL JOURNAL OF ADVANCES IN MEDICAL BIOTECHNOLOGY - IJAMB 14 Vol. 4 N.2, 2021

the literature. Journal of Business Economics 2019. 89(2): 
221–250.

[5] Porta R.; Martini, C. Basic and Applied Science at the 
time of COVID 19. Febs Letters 2020. 2933-2934.  

[6] Kinsella, C.M. Preparedness needs research: How 
fundamental science and international collaboration 
accelerated the response to COVID-19. Plos 
Pathogens 2020. 1-12.  

[7] Birnbaum, M. J. Pharma and Academia: What We Have 
Here Is a Failure to Communicate. Cell Metabolism 
2016. 24(3): 365–367.

[8] Edmondson, G. Making Industry-University 
Partnerships Work - Lessons from successful 
collaborations. Science/Business Innovation Board. 
2012. 

[9] Neeley, T. Adjusting to Remote Work During the 
Coronavirus Crisis. https://hbr.org/podcast/2020/03/
a d j u s t i n g - t o - r e m o t e - w o r k- d u r i n g - t h e -
coronavirus-crisis. Accessed 17 Oct 2020.

[10] Satell, G. The Industrial Era Ended, and So Will the 
Digital Era. 2020. https://hbr.org/2018/07/the-
industrial-era-ended-and-so-will-the-digital-
era. Accessed 17 Oct. 2020.

[11]   Bentata, Y. COVID 2019 pandemic: a true digital 
revolution and birth of a new educational era, or an 
ephemeral phenomenon? Medical education online 
2020. 25(1): 1781378.

[12]   Spieske A, Birkel H. Improving supply chain resilience 
through industry 4.0: A systematic literature review 
under the impressions of the COVID-19 pandemic. 
Comput Ind Eng [Internet]. 2021;158 (June):107452.

[13]   Ding, B. Pharma Industry 4.0: Literature review and 
research opportunities in sustainable pharmaceutical 
supply chains. Process Safety and Environmental 
Protection 2018. 115-130. 

[14] Goertz, G. Multimethod Research, Causal 
Mechanisms, and Case Studies: An Integrated 
Approach. Princeton University Press. www.jstor.
org/stable/j.ctvc77khf. Accessed 17 Oct. 2020.

[15] Shorten A, Smith J. Mixed methods research: 
Expanding the evidence base. Evid Based Nurs. 
2017;20(3):74–5.

[16] Bardin, L. 2011. Análise de conteúdo. 1ed. Editora 
Almedina, São Paulo, SP, Brasil.

[17] King, C.; Murillo, E. The effect of generational work 
values on employee brand attitude and behavior: 
a multi-group analysis. International Journal of 
Hospitality Management 2017. 92-105. 

[18] Ostroff, F. The Horizontal Organization: what the 
organization of the future actually looks like and how 
it delivers value to costumers. 1ed. 1999. Oxford 
University Press, New York, NY, USA.

[19] Ashkenas, R. Turning a Problem into an Opportunity. 
https://hbr.org/2012/06/turning-a-problem-into-
an-oppo. Acesso em: 17 out. 2020.

[20] Sarkissian, A. Drivers and barriers to drug discovery: 
insights from Cross-sectional survey. Journal of 
Pharmaceutical Innovation 2019. 14:35-49. 

[21] Birnbaum, M. J. Pharma and Academia: What 
We Have Here Is a Failure to Communicate. Cell 
Metabolism 2016. 24(3): 365–367.

[22] Awasthy, R. et. al. A framework to improve university-
industry collaboration. Journal of Industry-University 
Collaboration 2020. 49-62. 

 

R
E

S
E

A
R

C
H

 P
A

P
E

R

http://www.jstor.org/stable/j.ctvc77khf.%20Accessed%2017%20Oct.%202020
http://www.jstor.org/stable/j.ctvc77khf.%20Accessed%2017%20Oct.%202020

