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AHoTanisi. IHTEHCHBHMI PO3BHTOK HAHOTEXHOJIOTi y cy4yacHOMY CBiTi 3ymMoBJeHMi
MOSKJIMBICTIO OTPUMAaHHSI 3HAYHUX edeKTiB Ta pe3yJbTaTiB y T0BroCTPOKOBIii mepcneKkTHBi 0e3
HaI3BHYAliHMX BUTPAT MPUPOIHUX pecypciB Ta BeJIMKOI0 MOTeHUiaay BIJIMBY HA €KOHOMIYHY
CHCTEMY CyCHUJILCTBA. AKTHBI3aliss po3po0ku Ta peasizanii J1ep:;KaBHOI MOJITHKHN MPHCKOPEHOT
HaHOiHAycTpiamizamii exkoHoMikM B 0araTboX KpaiHax Ha OCHOBi IIMPOKOMACIITAOHOTO
¢inancyBannsi iHimiaTuB, crTparteriii, pi3HOMAHITHMX HiJLOBHX TMpPOrpaM CTBOPEHHS
HAIOHAJBLHOI HAHOIHAYCTPIl cTasa BiToOpakeHHAM JKOPCTKOI KOHKYPEHIil 3a mepuiicTh y mii
cepi Ha MizkHapogHOMY piBHi. piBeHb. PO3BUTOK HAHOTEXHOJIOTiH CTBOPIOE MepeTyMOBH IJIsI
3MiIIHEHHsI KOHKYPEHTHHX TO3MIii, 3a0e3meuyeHHs1 iHHOBaUiiiHOI MojaepHizamii Ta
HAIOHAJILHOI 0e3meKku YKpaiHu, MiABUIIEHHS TeMIIiB eKOHOMiuHOro 3pocTanHs. CTaHoM Ha
cbOroJHi B YKpaiHi MOCTYNOBO MOCUJIIOETHCSI yBara BYeHUX 0 PO3BHUTKY Ta MNOLIMPEeHHS
HAHOTEXHOJIOTiii, CTAHOBJIEHHSI HAHOIHAYCTPil, GOpMyBaHHA Ta PO3IIMPEHHS CBITOBOr0 PUHKY
npoaAyKuii, 10 BUPOOAsEThCST B Wil ramy3i. TUuM He MeHI, MPAaBOBi aACMEKTH CTAHOBJIEHHS
HAHOTEXHOJIOTiii B YKkpaini, ¢opMyBaHHs NepcneKTHB PO3BUTKY MiIXOaiB /10 J1ep:KaBHOIO
ynpaBJiHHs Ta (YHKUIOHYyBaHHS O0COGJHMBOI CHCTEMHM OpPraHiB /Jep:KaBHOI BJIaJH
3aJMIIAI0ThCA  a0COMIOTHO HexocailkeHuMu. IcHyloTh okxpemi HaykoBi po3podoxm O.
Ileuepcbkoro, O. Cuneoxoro, 5. TpuneBa. lle cTBOpOE cuTyanilo, KoJuM OAHA 3
HalBaKIUBIIUX cdep PO3ZBUTKY CYYacHOro CBiTYy BHXOJHMTH 32 MeXi 3aKOHOAABYOIrO
PeryJIloBaHHS Ta AepP:KaBHOT0 KOHTPOJ10. OKpiM BiacyTHOCTI Ha/le:KHOT TeOpeTUIHOI 6a3u 1A
PO3BUTKY HAHOIHAYCTpii, 3a3HAYAETHCA, 0 B YKPaiHi HeMae cHemiaJibHOTO 3aKOHY B Il
ciepi. BpaxoByroun Bcio cucTeMy JuKepes BiTYM3HSIHOTO NMpaBa, 3aKOHoAaBYMM akTom 2009
poky «Konmenuisi /lep:kaBHOI HinboBOi HaykoBO-TexXHiYHOI mporpamm «HaHoTexHoJsorii Ta
HaHomarepianm» Ha 2010-2014 poxm, 3aTBepAKeHOI0 mNocTaHOBOW Kabinery MinicTpis
Yxpainn Bin 2 kBiTHs1, 2009 p. Ne 331-c. 3aanmaeTbest NPUHHATHM | YAHHAM.

Y niit HaykoBili cTATTI ABTOPH aHAJII3YIOTH CBiTOBI TeHAEHIII PO3BUTKY HAHOTEXHOJIOT i,
iX 3aKOHOJaBYe 3aKpilVIeHHS] Ta JAep:KaBHe peryJIOBaHHS, OKPeCJIIOITh OCHOBHI HeNOJIKH
BiTYM3HAHOI HOPMATHBHO-NIPABOBOI 0a3W Ta BU3HAYAIOTH MEPCIEKTHBH Ta BEKTOPH PO3BUTKY
raJrys3i.
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KirodoBi cioBa: faep:kaBHe yNpaBJiiHHA, 3aKOHOJABCTBO Yy c(epi HAHOTEXHOJIOTIH,
HAHOTEXHOJIOTii, HAHOMAaTepiaju, CBIiTOBI cTaHAAPTH.

Annotation. Intensive development of nanotechnologies in the modern world is due to the
possibility of obtaining significant effects and results in the long run without the extraordinary
cost of natural resources and the great potential for impact on the economic system of society.
Intensification of development and implementation of the state policy of accelerated
nanoindustrialization of economy in many countries based on large-scale financing of
initiatives, strategies, various target programs of creation of the national nanoindustry became
reflection of fierce competition for supremacy in this sphere at the international level. The
development of nanotechnologies creates preconditions for strengthening competitive positions,
ensuring innovative modernization and national security of Ukraine, increasing the rate of
economic growth. As of today, the attention of scientists to the development and dissemination
of nanotechnology, the formation of the nanoindustry, the formation and expansion of the
world market for products manufactured in this field is gradually increasing in Ukraine.
Nevertheless, the legal aspects of the formation of nanotechnology in Ukraine, the formation of
prospects for the development of approaches to public administration and the functioning of a
special system of public authorities remain completely unexplored. There are isolated scientific
developments of O. Pecherskyi, O. Synieokyi, Ya. Tryneva. This creates a situation when one
of the most important areas of development of the modern world is outside the scope of
legislative regulation and state control. In addition to the lack of a proper theoretical basis for
the development of nanoindustries, it is noted that there is no special law in this area in
Ukraine. Taking into account the whole system of sources of domestic law, the legislative act of
2009 “The Concept of the State Targeted Scientific and Technical Program “Nanotechnologies
and Nanomaterials” for 2010-2014, approved by the Cabinet of Ministers of Ukraine dated
April 2, 2009 Ne 331-p. remains adopted and valid.

In this scientific article, the authors analyse global trends in nanotechnology, their
legislative consolidation and government regulation, outline the main shortcomings of the
domestic regulatory framework and identify prospects and vectors for the development of the
field.

Keywords: public administration, legislation in the field of nanotechnologies,
nanotechnologies, nanomaterials, world standards.

Introduction

The development of nanotechnology is based on the integration of a number of disciplines:
chemistry, physics, mechanics, biology, electronics, materials science, etc. In modern society,
nanotechnology is changing the model of functioning of all sectors of the economy and social life, as well
as forming new directions for the development of the economic environment and markets. Some
researchers argue that nanotechnology is not a separate branch of the world economy, but is intended to
modernize the existing boundaries of the world economy and reform sectors of the economy. For the first
time, a wide-ranging discussion among various representatives of science, politics and business on this
topic took place at the US National Science Foundation in 2000. Theme of the event: “Social significance
of nanoscience and nanotechnology”. During the discussion it was concluded that nanotechnology is
interdisciplinary in nature and provides for the possibility of integration and combination of natural
sciences such as biology, chemistry, physics and humanities (economics, law, sociology, psychology,
ethics).

The field of nanotechnology development is the most relevant in the modern world. According to
official data, the total amount of funding (public investment) in the nanoindustry in the United States last
year was around $ 1.5 billion. In total, over the years of development in this area, the United States has
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invested $ 29 billion. Japan annually invests $ 0.9 billion in the development of nanotechnology since
2001. Germany allocates € 0.5 billion annually from the state budget. Patenting in the field of
nanotechnology, in order to protect intellectual property rights, is enormous. Thus, China has more than 65
thousand patents, the United States — 28 thousand patents, South Korea — 17, Japan — 10.

The first scientific research on the prospects of nanotechnology research was made by the American
scientist R. Feynman in 1959, whose research was made at the molecular level. However, the first official
mention of the term “nanotechnology” is found in the works of Japanese physicist N. Taniguchi. Thus, in
1974 he used this term at a conference of the Japanese Society for Precision Engineering, denoting the
phenomenon under which it was offered to understand the production technology using which the ultra-
thin size of about 1 nanometer or 1 billionth of a meter is obtained. The measurement in the size of a
“nanometer” was the basis for the name of this area.

Results

As an independent field of science, nanotechnology began to develop in the early 1980s by the
American researcher K. Drexler in the laboratory of artificial intelligence, who first published a book based
on his dissertation research “Nanosystems. Molecular engineering, production and calculation”.

Over the years, more and more attention has been paid to nanotechnology. World leaders in the
development of the industry have adopted official documents that consolidate the understanding of the
category of “nanotechnology” (Table 1 shows the most famous documents).

Table 1

The content of the category “nanotechnology” in accordance with the provisions of official
documents of general international importance.
1. | US National Nanotechnology Initiative (2001)

The content of nanotechnology includes work at the molecular level to create larger structures within
a fundamentally new molecular organization. Nanotechnologies are related to materials and systems,
the components and structures of which demonstrate new, modernized and improved chemical,
physical, biological characteristics [1].
2. | The second plan of general importance in the development of science and technology in Japan
(2001-2005)
Nanotechnology is understood as an interdisciplinary branch of science and technology that includes
information technology, life and environmental science, materials science, etc. Nanotechnology
exists for the actual control of atoms and molecules on a large scale — nanometers, which makes it
possible to distinguish new functions and new materials that are manifested at the level of
nanometers.
3. | Report of the Royal Academy of Engineering of Great Britain
(2004)
Nanotechnology involves the study of objects and phenomena at the level of atoms, molecules and
the macromolecular level, the characteristics of which differ significantly from the properties of their
macro-analogues. The possibility of design, production, application of structures, systems and
devices, the characteristics of which are determined by their shape and size at the nanoscale [2].
4. | International Organization for Standardization Work Plan (2007)
Nanotechnology involves an understanding of the management of matter and processes on a
nanoscale, where phenomena associated with extremely small sizes usually open up new
possibilities for practical use.
Nanotechnology involves the study of the characteristics of materials that appear on the nanoscale
and different from the properties of individual atoms, molecules and bulk substances, in order to
create improved materials, systems, devices that are based on these new properties.
5. | Seventh EU Framework Program (2007-2013)
Nanotechnology as a field involves gaining new knowledge about phenomena whose properties
depend on size and interface; management of material properties at the nanoscale to obtain new
opportunities for their practical application and industrial development; nanomotors; machines and
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systems; methods and tools for description and manipulation at the nanoscale; integration of
technologies at the nanoscale; research of new concepts and approaches for practical application in
various fields, including integration and convergence with new technologies [3].

6. | Patent information of the European Patent Office (2011)

Nanotechnology means an object whose controlled geometric size of at least one of the functional
components in one or more dimensions does not exceed 100 nanometers, while maintaining their
level of physical, chemical and biological effects. Nanotechnologies are also related to the
production and methods of controlled analysis, manipulation, processing, production or
measurement with an accuracy of less than 100 nanometers [4].

Source: created by the authors.

Analysing the provisions listed in Table 1, we note that in the process of implementing
nanotechnology priorities there are new problems for Europe related to legal, social, ethical and other
aspects of this area of activity. Therefore, having examined EU legislation to determine the suitability of
existing rules for the potential risks of nanomaterials, the European Commission found that the term
“nanomaterials” is not specifically mentioned in any EU legislation [5]. In its resolution on the legal
aspects of nanomaterials, the European Parliament called, inter alia, for the introduction of a scientific
definition of nanomaterials in EU legislation [6; 7].

In the process of presenting the study “Principles of definitions of nanomaterials for regulatory
purposes”, the representatives of the Joint Research Centre of the European Commission concluded that
the nanomaterial is a natural, manufactured and related (by-product) material which contains particles (in
the free state, in aggregate or agglomerate), at least 50% of which (in numerical size distribution) have one
or more external dimensions in the range from 1 nm to 100 nm. In some cases, when it is justified by
considerations of environmental protection, health and safety, competitiveness, the limit of 50% set for the
size distribution may be replaced by an interval of 1 to 50% [7].

The definition of nanomaterials should take into account the proportion of nanomaterials, as well as
fully comply with current EU legislation and be consistent with other regulatory approaches and global
trends.

An important place in the development of public administration and the construction of the legal
framework for regulating this area is occupied by the EU program — “Horizon 2020”. The aim of the
program is to increase the overall competitiveness and sustainable development of Europe. In the issue of
increasing the competitiveness of economies, the leading place is determined by nanomaterials [7].

Analysing the situation in Ukraine, we fully agree with the position of O. B. Salikhov, who notes that
one of the prerequisites for the future competitiveness of Ukrainian industry, and consequently the
development of the economy and social welfare is the development of domestic scientific and
technological potential in the field of nanotechnology and its comprehensive use. At the same time, state
policy in the field of nanotechnology will help solve not only national but also global problems related to
limited access to environmentally friendly energy, food and clean water; an effective health care system;
climate change and environmental protection.

The development of nanotechnology is the subject of research by many scientific institutions in
Ukraine, in particular:

— R. E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology, National
Academy of Sciences of Ukraine;

— Institute of Applied Problems of Physics and Biophysics, National Academy of Sciences of
Ukraine;

— V. Bakul Institute for Superhard Materials;

— Department of Nuclear Physics and Energy of the Educational and Scientific Centre
“Physical and Chemical Materials Science” of Taras Shevchenko National University of
Kyiv and the National Academy of Sciences of Ukraine;
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— Verkin Institute for Low Temperature Physics and Engineering;
—  Chuiko Institute of Surface Chemistry of NAS of Ukraine, etc. [7].

However, even given the interest of the research community in the study of nanomaterials as a
chemical, physical, biological phenomenon, Ukraine, represented by government agencies, ignores the
need and relevance of effective government regulation in this area. As of today, there is only one
normative-legal one in the domestic legislation that is directly related to nanotechnologies — the Concept of
the State Targeted Scientific and Technical Program “Nanotechnologies and Nanomaterials” for 2010-
2014, approved by the Cabinet of Ministers of Ukraine dated April 2, 2009 Ne 331-p. This Concept
officially defines that nanotechnologies are interdisciplinary technologies that are designed for objects
smaller than one micron in size and allow research, manipulation and processing of substances in the size
range from 0.1 to 100 nanometers (I nanometer — one billionth meters). The expediency of using
nanomaterials, which are manufactured using nanotechnology, is due to the fact that in such sizes of
objects the substance has properties that are not inherent in its macroquantity [8].

In the next ten years, the development of nanotechnology and the production of new nanomaterials
will be one of the main drivers of stimulating significant changes in industries such as mechanical
engineering, optoelectronics, microelectronics, automotive industry, as well as agriculture, medicine and
ecology [8].

In 2014, drafts of the Law of Ukraine “On High (Progressive) Technologies” and the Law of Ukraine
“On Nanotechnologies and Nanomaterials” were prepared. However, the situation on the territory of the
ATO (Anti-Terrorist Operation) in Ukraine actually annulled the legislative initiative in this area and
slowed down the prospects for the development of legal relations. This trend is not entirely clear, because
the Concept of the State Targeted Scientific and Technical Program “Nanotechnologies and
Nanomaterials” for 2010-2014 focuses in 2009 on the fact that the main problem to be solved is the
recognition of the strategic importance of development and implementation of nanotechnologies and
nanomaterials at the state level and overcoming Ukraine’s lag in scientific and methodological support for
coordination of research and development, formation and development of technological base, meeting the
need for specially trained personnel providing appropriate financial support. In addition, we note that the
Concept itself has a functional focus for 2010-2014. We believe that today it cannot be assessed as a
document that can fully ensure the interests of public administration in the field of nanotechnology, even
given the time limits of its action [8].

Investigating the legislative basis for the regulation of nanotechnology in Ukraine O. V. Pechersky in
his work “Problems of legal regulation of relations in the field of nanotechnology in Ukraine” argues that
the legislative base for the development of nanotechnologies in Ukraine includes such legislative acts as
the Law of Ukraine “On Scientific and Scientific-Technical Activity” and the Law of Ukraine “On Priority
Areas of Innovative Activity in Ukraine”. We note that these normative legal acts do not have a direct
reference to the categories of “nanotechnology”, ‘“nanomaterials”, “nanoindustry” [9]. All provisions of
these laws are declarative and conceptual in nature and do not create an effective legal framework for
regulating this area and the emerging legal relationship. By the way, the researcher O. V. Pechersky makes
a reasonable comparison made by Prof. Ya. O. Trynova about the fact that the current situation with the
development of nanotechnology resembles the use of the positive potential of radiation in the early
twentieth century [10]. Agreeing with the above positions O. A. Tkachova in her dissertation “Economic
assessment of prospects for the development of nanotechnology” that in Ukraine the legal basis for the
development of nanotechnology and government regulation rejected the positive effect of nanotechnology
and moved the field to a “dead” zone [11].

Conclusions

Given all the above, we note that today the authorities in Ukraine can no longer ignore global trends
and importance for the economy, state competitiveness and improving the socio-economic well-being of
the population, the need for state regulation of nanotechnology. Since the National Nanotechnology
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Initiative was launched in the United States in 2000 and a real nanotechnology “boom” has begun, more
than § 80 billion public and private investments have been made in the global nanoindustry. Several
thousand types of nanoproducts have been created in the United States, and dozens of development
strategies and programs have been adopted at both the national and international levels. Ukraine can also
follow a path that will ensure its stability and significance on the world stage.

10.

11.
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