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Abstract

Nowadays biomedical industry and biotechnology are one of the main directions of the modern post-
industrial economy, but their condition in the Russian Federation has controversial nature. On the one hand,
Russia is lagging behind leading countries in terms of production of biotechnologies and products of the
biomedical industry and growth rates, and on the other hand, it is characterized by consumer demand for
such products. This study examined the process of the management of innovations in the field of
biomedicine, identified the general directions for the development of biomedical industry as a strategic
priority of the national economy. Nowadays, a public-private partnership should occupy a significant place
among the tools for the innovative development of biomedical industry. One of the main directions of the
state development strategy is the provision of socio-economic conditions and information platform for the
effective implementation of the adopted state industrial strategies. This fully applies to innovative
development. Therefore, it is necessary to pay due attention to management tools in order to ensure the
effectiveness of the implementation of the Strategy aimed at the stimulation of research and development
in biomedical industry. The article examines the phenomenon of public-private partnership as a tool for
solving complex problems in socially significant areas, including biomedicine. The features of innovation
management based on public-private partnership in the field of biomedicine are considered. The tools for
innovation management activities are identified. The examples of the world practice of public-private
partnership in biomedical industry are analyzed.
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1. Introduction

Modern biomedicine is actively and dynamically developing. Its rapid improvement puts this field
of activity at the forefront of global science and new innovative trends. Undoubtedly, this is directly related
to social aspect of the industry itself. Innovations in biomedicine increasingly affect the quality of life of
the population.

In the general paradigm of innovative development of the government, medical projects fall into the
category of innovative medical technologies (in particular, the promising area of biomedicine). In this
regard, it seems relevant to consider the system of management of innovations in the field of biomedicine

related to the specificity of products and its high added value.

2. Problem Statement

In modern science, scientists focus their attention not only on the solution of tactical tasks of state
economic development, but also on the development and justification of strategic actions, including the
management of innovations in the biomedical field. Innovative theories in the dynamic and evolutionary
aspects were developed by Schumpeter (1982), Drucker (2003), Mensch (1979), Perez (2009), Hirooka
(2006) and others. The category “innovation” is characterized by universality, a wide scope of application
and complexity of structural elements that have many approaches to the disclosure of its content. It is
innovations, according to the point of view of Schumpeter (1982), that are the “stem of a new type of
competition” and give rise to long business cycles. Scientists developed an innovative theory of long waves,
which was later integrated into the general innovation theory of economic development.

Drucker (2003) considers innovation as a socio-economic concept, identifying increase of the return
on invested resources as a purpose of an innovative solution. Hirooka (2006) substantiated the process of
clustering of innovations and their synergistic effect, causing a significant integrated growth of the economy
and contributing to the revitalization of its development. In addition, Hirooka (2006) defined the innovation
paradigm as a combination of three logistic trajectories with a cascade structure: technological
(development of key technology), design and development (creation and commercialization) and diffusion
(output to the market, distribution to the moment of saturation).

Innovations in biomedicine are modern technologies for the creation and use of pharmaceutical and
diagnostic tools, instruments, or methods with a high level of competitiveness. Usually, the incentive to
start an innovation project is a scientific discovery or achievement.

In his study, Tylecote (2019) notes that the feasibility paradigm covers a combination of technically
and economically interconnected innovations and affects most industries, including biotechnology. The
author considers in what sense biotechnology has reached technological maturity, and what
“inconsistencies” between it and the socio-institutional structure interrupt its further development and
dissemination. It is argued that biotechnology is necessary in order to play a key role in combating climate
change, which, in turn, may lead to the unfolding of its potential.

The authors Gartland and Gartland (2018) in their research write that strategies for biotechnology
should take into account opportunities for research, innovation and business growth. At the regional level,

the cooperation between public and private sectors provides the potential for such growth and the creation
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of centers of competence. When considering recent advances in biotechnology, opportunities for
intellectual, strategic and specialized investments are discussed. Successful centers of competence should
encourage public-private partnerships, clustering and global collaboration based on best practices, sound
strategies and innovations if they want to remain sustainable for a long period of time.

Innovative activity and development of innovations have their own management peculiarities. In
any sphere, including biomedicine, enterprises need a developed infrastructure. In medical organizations,
this means innovative equipment, creation of the conditions for introducing innovations, which are priority
aspects of the development of new technologies (Pugachev, 2013).

In the biomedical industry, innovations provide not only the development of molecular and
regenerative medicine, targeted therapy, biochipping and neuroinformatics, but also the efficiency of
resource potential use, the introduction of new forms and tools for medical care provision, the formation of
mechanisms for new technologies management.

The objective prerequisites for the development of innovative potential of the biomedical industry
are as follows:

- Public importance of the health care, health and quality of life of the population, the national
security of the state;

- Expansion of the scope of research and development and sources of funding;

- Increase in the attractiveness of investments in the field of medical innovation (Dmitrik, 2017).

Innovative activity in the field of biomedicine is aimed at the creation of new breakthrough
biotechnologies, at the practical use of scientific advances and advanced medical experience, and the
development of new pharmaceutical products. One of the methods of development and management of

innovations in the field of biomedicine is considered to be a public-private partnership (Figure 01).

: Main function of innovation sphere is the commercialization of the results of scientific
} and technical activity, bringing the innovative product from developer to consumer
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Figure 01. Characteristics of public-private partnerships
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Public-private partnerships are an effective way to take advantage of the capabilities of public and
private sectors in order to solve health problems that neither side can solve properly. Each side makes a
contribution. Public sector, for its part, can provide support for research and participate in funding.
Pharmaceutical companies can provide the organization of the process from drug development to regulatory
evaluation and market launch.

In scientific publications much attention is paid to the study of the role of public-private partnership
in the development of economic sectors.

The research by Cui, Wang, Liu, and Coffey (2019) shows that the better the overall collaborative
environment, the better the capabilities and characteristics of the participants and the cooperation between
public and private sectors is more effective. In addition, the level of cooperation has a direct positive effect
on cost and efficiency. A stable macroeconomic state has the most significant impact on the terms of
cooperation in the framework of public private partnerships.

Hou (2017), examining the current situation and problems, gives a current assessment of the price-
quality ratio in a Chinese-state partnership project. The author notes that one of the promising areas of
reforming the Chinese economy is the active introduction of a public-private partnership in the support
system for various economic sectors.

Almarri and Boussabaine (2017) in their study note that governments are increasingly entering into
partnerships with the private sector in a public-private partnership model for the development of
government projects. Their study shows that government guarantees, macroeconomic conditions, general
powers between the public and private sectors, social support and a transparent procurement process have
a positive effect on the analysis of the effectiveness of the use of finances.

The researchers Bao, Chan, Chen, and Darko (2018) in their study also note that the process of the
development of public-private partnerships is complex and dynamic throughout life project cycle: the stages
of identification, preparation, procurement, implementation, transfer and post-transfer of the project. This
is certainly applicable to the management of innovations in the field of biomedicine. The authors note that
different phases of public-private partnerships face various problems, attracting the unequal attention of
researchers. The results of this study show the relationship between important project issues and the
corresponding phases of public-private partnership, which can serve as a valuable guide for partners in the
development of effective project management strategies.

Taking into account the complexity and broad interests of stakeholders in public-private partnership
projects, different parties have different expectations and determine the success of a partnership project.
Osei-Kyei and Chan (2018) discusses differences in the perception of success criteria for public-private
partnership projects among stakeholders. The results of the research of the authors show that each

stakeholder group considers effective risk management as the most important criterion for success.

3. Research Questions

The authors of the article consider the role of public-private partnership in the management of

innovations in the field of biomedicine.
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4. Purpose of the Study

The purpose of this article is to explore the process of the management of innovations in the field of
biomedicine with the application of the global best practices of interaction between the state and business
of public-private partnerships, as well as to determine the general directions of development of the

biomedical industry as a strategic priority of national economy.

5. Research Methods

The methodological basis of the research is formed by general scientific methods, system-structural
and functional approaches, modern analytical methods and technologies. The provisions of the study are

justified by particular scientific methods (formal, comparative, functional, specification, etc.).

6. Findings

In recent years, Russia there is quite active creation of public-private partnership tools in the
innovation sphere: the creation of technology-innovation zones, technology parks, business incubators,
technology platforms, participation in innovative development of biomedicine RUSNANO, the Investment
Fund, etc.

The main advantages of public-private partnerships are:

- Provision of competitiveness and implementation of innovative projects on the principle of
partnership;

- Discounting investments (return on investment at the expense of future cash flows);

- Provision of qualitative functioning of the organizational system of relations between partners with
the distribution of powers, obligations and limits of responsibility;

- Identification of growth factors, areas of project implementation, external threats and internal risks,
their analysis, assessment, formation of a management system.

The process of the management of innovations based on public-private partnership in the field of
biomedicine includes a certain sequence of steps presented in Figure 2.

Public-private partnerships should occupy a significant place among the tools for innovative
development of the biomedical industry, in particular, in the development of innovations related to the
treatment of chronic and infectious diseases, the development of popular medical products, the creation of
information mechanisms for foresight, cognitive and multicenter research, assistance in the framework of

international partnerships, etc.
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Innovation management based on public-private partnership in the medical industry

Creation of research and
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scientific infrastructure - the creation property fund as a tool for

of tianslaticial médiciie innovation process management
Implementation of
program-targeted financing
of projects in
medical science

Figure 02. Innovation management activities based on public-private partnerships

Research and development in biomedicine is conducted mainly by non-state pharmaceutical and
biotechnological companies (Pugachev, 2013). At the same time, the decision to create an appropriate
innovative product is made on the basis of an analysis of the return on investment and its profitability in
the future. Since any innovative project is associated with significant financial risks and are long-term in
the field of biomedicine investments (the development and introduction of drug on the market can take 12-
17), itis necessary to involve state, educational and scientific organizations in such projects. At the project
stage of the creation of innovation, state participation in financing reaches about 50% and subsequently,
with promising predictions of drug testing, it decreases (Khaitov, Alekseev, & Trofimov, 2017).

The examples of the use of public-private partnership in the field of scientific research and research
in the European Union, can be presented by the Innovative Medical Initiative, the budget of which for the
period from 2014 to 2024 amounts to 3.3 billion Euros, and the goal is to integrate science, education,
government and business to accelerate the creation of new medical products. As part of this public-private
partnership, financial risks are shared between the Horizon-2020 program of European Union, funds of the
European Federation of Pharmaceutical Manufacturers Associations members and associated partners,
while the contribution of last is non-monetary in nature (they provide mostly resources or equipment)
(Dmitrik, 2017).

Public-private partnership in biomedicine is also actively used in the United States: the unification
of the National Institutes of Health, the Food and Drug Administration and pharmaceutical companies,
which create, for example, drugs for Alzheimer disease, develop technologies in the field of genomics,

neuroinformatics, create an information system for data exchange of genetic and phenotypic studies, etc.

7. Conclusion

Biomedicine is the industry where innovation is the most important source of competitiveness.
Usually innovative projects are implemented through the formation of public-private partnerships. This

approach offers a number of advantages — integration of resources, knowledge and experience, financial
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risks sharing, which allows conducting large-scale research, as well as directing efforts in accordance with
the structure of the morbidity of population, that is, the development of drugs that meet real medical needs.

The development of public-private partnerships contributes to increasing transparency based on the
integration of resources, the exchange of data, knowledge and experience and the creation of information
infrastructure. The use of public-private partnership in Russia may be appropriate from the point of view
of modernization in the field of biomedicine, improving the quality of medical services and access to
medicines. The important role in the development of public-private partnership is the increase in the

innovation and investment attractiveness of biomedicine for international investors and organizations.
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