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AHoTanisi. IHTeHCUBHUH PpPO3BHUTOK IHHOBaliHHUX TEXHOJIOrI, fAKMIl MNOCTiliHO
BiI0yBa€ThCs NPOTArOM OCTAHHIX JABAaJLATH POKIB, € pe3yJIbTATOM TOr0, 110 HAHOMATePiau,
CTBOPEHi 3 BHKOPHCTAHHSIM HAHOTEXHOJIOril, Bce AKTHUBHille BXOAAThL B Hallle KUTTH.
HanoTexHosiorii B Cy4YacHOMY CBiTi BIeBHEHillle NPeTeHAYTb HAa CTATyC UIe OJHOIO
TEXHOJIOTIYHOr0 MPOPUBY, TAKOIO SIK eJeKTPOeHEePreTuKa Ta silepPHi TeXHOJIOrII, siKi, mopsax 3
BeJMYE3HOI0 KOPHUCTIO IJIfl JIIOAUHU, HECYTh Y c00i HAA3BUYAHHO BHCOKI PU3MKU NOTeHUiHHOI
HeOe3meKkn, 0co0JUMBO B cepax KUTTA Ta 3A0poB’si Jiogeil. BpaxoByrouu mi BJacTHBOCTI
HaHOMAaTepiajiB, icHye 00’€KTHBHA HeOOXiTHICTH JepP:KABHOIO PeryJIOBaAHHS BHKOPUCTAHHS
HAHOTEXHOJIOTii y MennuHii cdepi.

ABTOpPH CTATTi aHAJI3yIOTh MPOO0JIEMHI aCMeKTH BUKOPHCTAHHS HAHOTEXHOJIOTii Ta iX
npaBoBoro peryjawBaHns. [IpoBenenunii apTopamu aHaji3 103B0JIMB 3pO0OUTH BHCHOBOK, 1110 B
npoueci BAKOPUCTAHHSI HAHOTEXHOJIOTii Ta HaHOMAaTepiagiB y MeanuHiii cdepi icHye Beuka
KIIbKICTh B3a€MO3B’SI3KIB, SIKi MOKHA poO3TiIUTH Ha Taki OJoku: BigHocuHH Yy cdepi
iHTeJIeKTYaJIbHOI BJIACHOCTI, 00’€KT fAKI € HAHOTEXHOJIOTIAMM Ta HaHOMAaTepiajgammu;
BiTHOCMHE Yy cdepi HAyYKOBO-TeXHIYHOI HislIbHOCTI; BigHOocMHH Yy cdepi inHoBamiliHol
MiANPUEMHHUIBLKOL XiSJILHOCTI; BiTHOCHUHU y cdepi TeXHIYHOro pPeryaTlOBaHHS BHKOPUCTAHHS
HAHOTEXHOJIOTil Ta HaHOMAaTepiaJjiB; BigHocuHM y cdepi ¢popMyBaHHS AepKABHOI MOJTITHKHU
11010 BUKOPHCTAHHS HAHOTEXHOJIOTiii. ¥YcepeauHi BuaiieHnX 0JIOKIB BiTHOCHH iCHy€ BejuKa
KUJIbKiCTh Mpo0jeM 3 iX MPaBOBMM pPeryJlOBaHHAM. ABTOPH CTBEPIXKYHOTh, III0 OCHOBHUMH
NPUYUHAMHM TaKUX NpodjeM €: a) BiacyTHicTh iHdopmanii Ta BinmoBigHux 3HaHbL (axiBUiB-
IOPUIAMYHHUX 0cCi0 Mpo 0co0IMBOCTI HAHOTEXHOJIOTiIH Ta BJACTHMBOCTI HaHoMaTepiaJjiB; 0)
NOCTiHHU iIHHOBALIIHUI PO3BUTOK HAHOTEXHOJIOTiii Ta HAaHOMAaTepiaJiB.

3a pe3yabTaTaM JOCTIIKEHHS AaBTOPH MPOMOHYIOTh BCTAHOBUTH e(EeKTUBHUM
Aep:KaBHUN HATJISIA | KOHTPOJIb 32 BUKOPUCTAHHSAM HAHOTEXHOJOTii, MPH Po3podui MoJiTHKH
JAep:KaBHOT0 PEryJIlOBaHHS BHKOPHCTAHHSI HAHOTEXHOJIOTiHi y MenmuHiii cdepi 30cepenurn
yBary Ha TaKHX 3aBJaHHSMX: a) PO3POOUTH NPABOBi KpuTepii BUBHAYEHHS HAHOTEXHOJIOTIYHUX
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rajy3eil Ta KpuTepii BilHeceHHA NpoOAyKUil A0 KaTeropii «HaHo»; 0) po3poOMTH KpHTepii
craHaaprusanii Ta ceprudikanii HaAHONPOAYKUil, HAHOTEXHOJIOTI Ta HAHONPOAYKTIB; B)
BHU3HAYMTH [PABOBUH Ppe:XUM JisuibHOCTI  cy0'eKTiB rocmojgapwBanHsa Yy  cdepi
HAHOTEXHOJIOTI; I) po3poduTH edeKTHUBHY MOAe/]Ib CHEUIiAJbLHOI0 PeKUMY ONOJATKYBAaHHS
JJISL AisJIBHOCTI, IOB'SI3aHOI 3 BUKOPUCTAHHAM HAHOTEXHOJIOTi Ta HAHOMAaTepiaJiB.

KirouoBi ciaoBa: meauuHa cdepa, npaBo, NpaBoBe peryJIlOBAHHS, BHKOPHCTAHHS
HAHOTEXHOJIOTIi, ep:KaBHe PeryJIlOBAHHS Ta KOHTPOJIb BUKOPUCTAHHS HAHOMAaTepiaJiB.

Annotation. The intensive development of innovative technologies, which has constantly
been taking place for the last twenty years, is the result of the fact that nanomaterials created
using nanotechnologies are becoming more and more active in our lives. Nanotechnologies in
the modern world are more confident in claiming the status of another technological
breakthrough, such as electricity and nuclear technologies, which, along with the enormous
benefits for humans, carry extremely high risks of potential danger, especially in areas of
human life and health. Given these properties of nanomaterials, there is an objective need for
government regulation in the use of nanotechnology in the medical field.

The authors of the article analyze the problematic aspects of the use of nanotechnologies
and their legal regulation. The analysis conducted by the authors allowed us to conclude that in
the process of using nanotechnology and nanomaterials in the medical field, there is a large
number of relationships that can be divided into the following blocks: relations in the field of
intellectual property, the object of which are nanotechnologies and nanomaterials; relations in
the field of scientific and technical activities; relations in the field of innovative entrepreneurial
activity; relations in the field of technical regulation of the use of nanotechnologies and
nanomaterials; relations in the field of formation of state policy on the use of nanotechnologies.
Furthermore, within the selected blocks of relations, there are many problems with their legal
regulation. The authors argue that the main causes of such problems are: a) lack of
information and relevant knowledge of legal professionals about the features of
nanotechnology and the properties of nanomaterials; b) constant innovative development of
nanotechnologies and nanomaterials.

As a result of the study, the authors propose to establish effective state supervision and
control over the use of nanotechnologies, in developing policies for state regulation of the use of
nanotechnologies in the medical field, to focus on the following tasks: a) to develop legal
criteria for determining nanotechnological industries and criteria for classifying products as
“nano”; b) to develop criteria for standardization and certification of nanoproductions,
nanotechnologies and nanoproducts; c) to determine the legal regime of business entities in the
field of nanotechnology; d) to develop an effective model of the special tax regime for activities
related to the use of nanotechnologies and nanomaterials.

Keywords: medical sphere, law, legal regulation, use of nanotechnologies, state
regulation and control of nanomaterials use.

Introduction

The intensive development of innovative technologies, which has been constantly taking place for
the last twenty years, is the result of the fact that nanomaterials created with the use of nanotechnologies
are becoming more and more active in our lives. Nanotechnologies in modern world are more confident in
claiming the status of another technological breakthrough, such as electricity and nuclear technologies,
which, along with the huge benefits to humans, carry extremely high risks of potential danger.
Nanomaterials, as the main product of nanotechnology, are increasingly seen not only as unique, unrivalled
components of microelectronics, fuel cells or artificial tissues and organs, but also as extremely dangerous
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to the world pollutants, the spread of which can lead not only to unforeseen ecological and sanitary
consequences, but also to a direct threat to public health [17, c. 97].

Over the last twenty years, about two thousand varieties of nanomaterials have been created, which
are used in various fields of industry, agriculture, medicine, pharmacy, etc. According to researchers, the
size of the global nanotechnology market in 2020 is estimated at $3 trillion [16, p. 10], and tends to
increase.

At the same time, there are growing concerns in the world about the use of nanotechnology in the
medical field and calls on states and the world community to take control of this process. This is due to the
fact that nanotechnology is a completely unique phenomenon that can not only expand and change
production capabilities, offer a broad technological platform for biomedicine, but also lead to serious social
consequences, as it can lead to superhumans or cyborgs.

This indicates that the issue of the use of nanotechnology in the medical field and the regulation of
this process by the state is extremely relevant and complex. Given this, the purpose of the research is to
outline the problems of legal regulation of the use of nanotechnology in the medical field, and the task is to
identify proposals for priority areas of legislation in the field of regulating the use of nanotechnology and
nanomaterials.

Despite the fact that the use of nanotechnologies and nanomaterials is an extremely important topic
for society and the state, research on its legal regulation in Ukraine is in its infancy. This is due to the fact
that on the one hand nanotechnology and nanomaterials are quite new phenomena, and on the other hand —
there are no clear boundaries of nanotechnology as an object of regulation.

An analysis of the domestic scientific literature on the regulation of the use of nanotechnology and
nanomaterials in general and in the medical field in particular, shows that such research studies are isolated
and general. Thus, Ya. Trynova in some works emphasizes the need for legal support for the use of
nanotechnology on nanomaterials [21], while in others she draws attention to the prospects for the use of
nanotechnology in criminal law [22]. The problems of legal regulation of relations in the field of
nanotechnology are also pointed out by O.V. Pecherskyi [19]. V.Iu. Turanin and D.A. Serheeva also
pointed to the problems in the legal regulation and development of nanotechnology in their research [23].
Researchers also pay some attention to the ethical aspects of the use of nanotechnology. In particular,
0O.V. Chumak [24] identified a number of ethical issues facing humanity as a result of the use of
nanotechnology. The study of nanotechnology safety in medical, ecological, technological and legal
aspects was also carried out by O.A. Husev, O.V. Zakharova and P.O. Baranchikov [17], L.M.
Trakhtenberh and N.M. Dmytrukha [20]. In the foreign scientific literature, the situation is much better,
because nanotechnology is an extremely promising industry in all senses. With this in mind, foreign
scientists pay great attention to research in this area, as well as the publication of their results in
professional scientific journals, which are directly devoted to the use of nanotechnology and nanomaterials.
Thus, the most authoritative publications in the world are: American Journal of Nanosciences, American
Journal of Nanomaterials, Journal of Nanobiotechnology, European Journal of Nanomedicine, Journal of
Nanomaterials & Molecular Nanotechnology and others.

The methodological basis of the article is a set of philosophical (laws of dialectics and metaphysics),
general scientific (logical method, systemic and structural-functional methods) and special legal research
methods.

Results

Outlining the problems of legal regulation of the use of nanotechnologies and nanomaterials in the
medical field requires, first of all, to pay attention to the fact that legal regulation is determined by the
characteristics of these technologies and materials, and is essentially a form of objectification of state
management capabilities. Given this, before describing the problems of legal regulation of the use of
nanotechnology in the medical field, we pay attention to the features of nanotechnology.
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It is difficult to define nanotechnologies because they are used in various fields of science, and
sometimes at their junction. Almost all researchers agree that the term “nanotechnology” was introduced in
1974 by the Japanese physicist Norio Taniguti, describing the mechanisms-devices for probe microscopy
smaller than one micron [18, p. 96], and this term entered the mass scientific lexicon thanks to E. Draxter,
who predicted the role of nanotechnology as the main engine of creation [3, p. 412].

In the most general sense, nanotechnology is the technology of working with matter at the level of
individual atoms. Norio Taniguti, who first used the term, noted that nanotechnology mainly consists of the
processes of fission, union and deformation of materials atom by atom or molecule by molecule, and thus
there is a transition from one level to another — from micro to nanoscale. This process can be described as
an abrupt transition to the manipulation of individual atoms [16, p. 8].

Experts of the US National Nanotechnology Initiative perceive nanotechnology as research and
technological development at the atomic, molecular or macromolecular levels on a scale of about 1 to 100
nm, conducted to gain basic knowledge about the nature of phenomena and properties of materials in the
nanoscale, as well as for the creation and use of structures, devices and systems that acquire new qualities
due to their small size. At the same time, nanotechnological research and development includes controlled
manipulation of nanoscale structures and their integration into larger components, systems and
architectures [5, p. 229].

Thus, nanotechnology is associated with the creation of materials, devices, systems, the useful
properties of which derive from their size or associated with the ability to manipulate the elements of
matter at the nanoscale. According to research, the use of nanotechnology can be of great benefit. Today,
this benefit is mainly manifested in the creation of new materials and products with new properties. In
addition, nanotechnology can be used to create chemicals with high chemical reactivity.

However, along with many useful properties, the use of nanotechnology can pose a significant threat,
which in the vast majority of studies is not mentioned. Research shows that significant damage to human
life and health and the environment is possible due to the properties of nanotechnology and nanomaterials.
Among the most important are high chemical reactivity and toxicity [13], the ability to easily spread in
space, between organisms, within a single organism [2], high penetrating ability (ability to penetrate
tissues, organ walls and other barriers inaccessible to penetration of parts larger size) [6], insolubility in
living organisms [13], the ability to accumulate in organs and tissues [13].

Given the above properties of nanomaterials, it is needed agreeing with the statement of researchers
in the field of medicine that in addition to the large number of positive potential of nanotechnology can
lead to harm to humans and their health [7]. It is also worth emphasizing that the use of nanotechnology
and as a result of creating new materials and products is constantly continuing. As a result, new challenges
will arise in the near future with the invention of new nanodevices, such as microrobots that deliver drugs
to diseased organs, or microsystems such as microplants that produce nanorobots.

This indicates both a fairly wide range of applications of nanotechnology and nanomaterials, and a
wide variety of relationships that arise in connection with the use of nanotechnology and the creation of
nanomaterials in the emergence, change or termination of their legal regulation.

The study of this variety of these relations related to nanotechnology, makes it possible to identify
their structural units within which legal regulation can and should be carried out by the state. Such separate
but interconnected blocks can be identified based on the analysis of social relations, which are a sequence
of stages of the innovation process in the field of nanotechnology. In particular, we can highlight:

a) relations in the field of intellectual property, the object of which are nanotechnologies and
nanomaterials;

b) relations in the field of scientific and technical activities;

c) relations in the field of innovative entrepreneurial activity;

d) relations in the field of technical regulation of the use of nanotechnologies and
nanomaterials;

e) relations in the field of formation of state policy on the use of nanotechnologies.
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Within the selected blocks of relations there is a large number of problems with their legal
regulation. The main causes of such problems are a) lack of information and relevant knowledge of legal
professionals about the features of nanotechnology and the properties of nanomaterials; b) constant
innovative development of nanotechnologies and nanomaterials.

Lack of information from lawyers about nanotechnology and nanomaterials leads to the fact that
today it is almost impossible to formulate a legal structure of the mechanism of legal regulation of relations
related to nanotechnology. On the one hand, there is an object of regulation with blurred boundaries, on the
other hand — it is constantly evolving and improving. As a result, the legislator either does not have time to
legislate the state of regulation of certain relations related to nanotechnology, or attempts to use methods of
legal regulation that are not typical for this object.

All of the above is fully consistent with the use of nanotechnology and nanomaterials in the medical
field. At the same time, focusing on the medical field, experts have identified a number of basic and
promising areas of use of nanotechnology in the medical field. These included: creation of fluorescent
biological labels [1], delivery of drugs and genes [9, 14], biodetection of pathogens [4], detection of
proteins [12], study of DNA structures [10], engineering of coating tissues [8], separation and purification
of biological molecules and cells [11], phagokinetic studies [15].

Currently, all these areas are extremely relevant and can potentially bring great financial benefits. At
the same time, almost every one of these areas, given their intensive development, is potentially dangerous,
because in one way or another, directly or indirectly, associated with human and his body.

It should also be noted that the regulation of the right to use of nanotechnologies and nanomaterials
in the medical field faces both the already mentioned problems, namely the lack of knowledge and
intensive development of nanotechnology, and the problems that exist in the medical field. In particular,
these are both problems related to the testing of new nanotechnologies and nanomaterials (medical
experiments) and purely ethical issues affecting the existence of society as a whole (the use of
nanotechnology to prolong life or gain immortality, create cyborgs).

This highlights the issue of controlling the use of nanotechnology to ensure the safety of people in
the country. At the same time, given the intensive development of nanotechnologies and their use in the
medical field, it is almost impossible to normalize the above relations at once. In this aspect, in our
opinion, there are four main stages of formation and development of legal regulation of the use of
nanotechnology.

At the first stage it is necessary, on the basis of scientific research and practice of nanotechnology
use, to develop legal criteria for determining nanotechnological industries and criteria for classifying
products as “nano”. This will provide an opportunity to formulate the foundation of effective legal
regulation of the use of nanotechnology and create a basis for the innovative development of the state.

In the second stage, it is necessary to develop criteria for standardization and certification of new
products, nanotechnologies and nanoproducts, which will allow to create a unified classification system in
the field of nanotechnology. This will provide an opportunity to begin legal research on possible regimes
for the legal regulation of various types of nanotechnology.

In the third stage, special attention should be paid to the problems of the legal regime of economic
entities in the use of nanotechnology and nanomaterials. At the same time, special attention should be paid
to the legal regime of economic entities engaged in the development of nanotechnologies and
nanomaterials and economic entities engaged in the production of products using nanotechnologies.

In the fourth stage, after the establishment of a clear legal regime for the operation of economic
entities in the field of nanotechnology, special attention should be paid to developing an effective model of
special tax regime for activities related to the use of nanotechnology and nanomaterials.

Further development of an effective regime of legal regulation of the use of nanotechnology should
be associated with the definition of the authorized body of the state, which will be responsible for the
authority to control and supervise such activities. Given the fact that at the present stage of development of
our state, today in Ukraine there is no such authorized body, in our view it should be formed, because only
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the stable functioning of such a body as a single decision-making centre in the field of supervision and
control over the use of nanotechnologies and nanomaterials will allow to develop and implement effective
public policy in the field of nanotechnology.

Conclusions

Given the above, the following conclusions can be drawn. The intensive development of innovative
technologies, which has been constantly taking place for the last twenty years, is the result of the fact that
nanomaterials created with the use of nanotechnologies are becoming more and more active in our lives.

Nanotechnology is the technology of working with matter at the level of individual atoms. They are
related to the creation of materials, devices, systems, the useful properties of which derive from their size
or are associated with the ability to manipulate the elements of matter at the nanoscale. The use of
nanotechnology can bring great benefits and cause significant harm. This situation is possible due to the
properties of nanomaterials, in particular increased chemical reactivity and toxicity; the ability to easily
spread in space, between organisms and within one organism; high penetrating power (ability to penetrate
tissues, walls of organs and other obstacles that are inaccessible to the penetration of larger parts);
insolubility in living organisms; ability to accumulate in organs and tissues.

In the process of using nanotechnologies and nanomaterials in the medical field, a large number of
relationships emerge, which can be divided into the following blocks: relationships in the field of
intellectual property, the object of which are nanotechnologies and nanomaterials; relations in the field of
scientific and technical activities; relations in the field of innovative entrepreneurial activity; relations in
the field of technical regulation of the use of nanotechnologies and nanomaterials; relations in the field of
formation of state policy on the use of nanotechnologies. Within the selected blocks of relations there are a
large number of problems with their legal regulation. The main causes of such problems are: a) lack of
information and relevant knowledge of legal professionals about the features of nanotechnology and the
properties of nanomaterials; b) constant innovative development of nanotechnologies and nanomaterials.

To establish effective state supervision and control over the use of nanotechnology, the
implementation of the following tasks should be focused on: a) to develop legal criteria for determining
nanotechnological industries and criteria for classifying products as ‘“nano”; b) to develop criteria for
standardization and certification of nanoproductions, nanotechnologies and nanoproducts; c) to determine
the legal regime of business entities in the field of nanotechnology; d) to develop an effective model of the
special tax regime for activities related to the use of nanotechnologies and nanomaterials.
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