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ITpoeenen amanus BAMAHHUSA CTAHIAPTU3ANUN M HATEHTOBAHUA IS CHUHTUJLIAIMOHHON
TeXHHKY HA MHHOBAIIMOHHBIE IIPOIIECChI M paspadoTaHa MOJesb UX B3aUMOIEHCTBUA.

Jo muTtaHHA NPO POJIb CTAHAAPTH3ANII TA IMATEHTYBAHHA CUUHTIJISALIHHOI TeXHIiKH B
inHoBaniitanx npomecax. 0. Janunenro, B.JIwb6incvruil, A.ITasrosa.

ITpoBemeno aHaia BOAMBY craHmapTusanii Ta MaTeHTYBAHHA IJd CUMHTUIANINHOI Tex-
HiKM Ha imHOBaIliiiHiI mporecu Ta pPo3pobJeHO MOAe]b iX B3aeMOMIil.

1. Introduction

Today, the development of companies of all
forms of ownership is achieved generally due
to innovation processes, which are signifi-
cantly influenced by the global economy and
competitive struggle in the global market [1].

By now standardization is essential by
virtue of the fact that it combines together
the engineering solution, provides coopera-
tion between different branches of industry
and the effective adoption of technology in
the production[2].

The question of mechanisms of influence
of standards on the innovation process was
considered by Knut Blind, Peter Swann,
Endry Grotnes, Rey Lambert et al.

The standards can be as informative and
promote innovation, as be restraining and
restrict them. However, any standards can
include side by side both these effects. The
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standards for advanced companies are a
source of information that helps them cre-
ate innovation. Sometimes the standards re-
quirements may restrict innovation activi-
ties for some companies, although these re-
strictions do not mnecessary prevent the
innovation process. In fact, these "informa-
tive” and “obstructed” effects, as a rule,
occur together. The question of using stand-
ards depends only from companies[3].

The application of measuring systems for
a manufacturer allows to create a high qual-
ity product and to prove that the charac-
teristics of an innovative product meet the
standardized requirements. Author explains
that the most common cause of market fail-
ure from the innovative product is asym-
metric information between buyers and sell-
ers. Due to the absent of the relevant stand-
ardthe buyer can’t distinguish good quality
products from bad quality ones and does not
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buy them, or purchases a low-quality prod-
uct. In this case, the company can develop
its own measuring devices to demonstrate
the superiority of their innovative products
over others [4].

The standardization can particularly con-
tribute to the innovation in three areas. At
first, it shows both standardization as a
technology transfer channel and the stand-
ards as enablers and facilitators for re-
search. The second area focuses on the dif-
ficult but promising issue of transferring
intellectual property rights (IPR) into the
standards, and shows how this can be bene-
ficial both for the IPR holders and stand-
ards implementers. The third newly emerg-
ing field concerns the role of standards and
standardization in procurement processes,
which are more and more forced to address
and promote the innovations [35].

Anticipatory standardization, which
takes advantage of knowledge, IPR and
technical know-how, contribute to creation
of the new innovations in the mobile tele-
communications domain. The author attrib-
utes it with systemic character of the tech-
nology standardization and the lack of par-
ticipants that can provide all parts of the
value chain for creating a product. Such a
systemic character leads to the companies
collaboration and to the open innovation
process to provide the complete system for
obtaining the new products. Companies get
the IPR for their inventions and technical
know-how, and, together with other compa-
nies, they use their shared knowledge to
generate the new specifications in a coop-
erative environment. The author considers
the anticipatory standardization as an open
innovation model, which allows us to con-
sider the process of standardization from
another perspective. That 1is, stand-
ardization isn’t the place where firms
choose technology in retrospect, but it’s an
arena where innovations take place because
the standardized technology has a systemic
character and corresponds to the current level
of science [6].

The Innovation Horizon 2020 program
[7] focuses on the diffusion of innovation
through scientific publications and creation of
the IP, in other word, on the full employment
of the potential of research infrastructures.

The purpose of this paper is to study the
influence of standards mechanisms and ob-
jects of intellectual property on the innova-
tive processes in scintillation technique.

Currently, various scintillation crystals
are widely used in scintillation detectors in
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many fields of science, engineering, medi-
cine. Also scintillation materials are widely
used in scientific experiments on high-en-
ergy physics, for example, in scintillation
detectors in Hadron Calorimeters for the
new generation of accelerators such as LHC
CERN (Switzerland), etc.

For example, each manufacturer of the
scintillation detectors offers its own produc-
tion nomenclature (identification) and pre-
sents, in the first place, their trademarks
and introduces their own abbreviations. The
nomenclature of scintillators and scintilla-
tion detectors is quite complicated, and it
may include the following characteristics:
detector type; scintillator material, geome-
try and dimensions; material of housing and
window; type and dimensions of the
photomultiplier tube or photocathode; the
availability of additional electronic devices
and some other characteristics. Different
manufacturers offer different content and
different order of characteristics designa-
tions in the identifiers of their products. It
is difficult for a customer to perceive the
meaning of symbols in these identifiers. The
situation can be improved through introduc-
ing a uniform system of nomenclature
(identification) of the scintillators and scin-
tillation detectors. For this purpose it is
advisable to use designations of separate pa-
rameters in a strict order, guided by a prin-
ciple: from the main parameters to the sec-
ondary ones. Development of international
standard helps to introduce the uniformity
into the system of nomenclature (identifica-
tion) of the scintillators and scintillation
detectors, as well as will facilitate the per-
ception of this system and correct selection
of the products by customers [8].

2. Exploring

As part of this work, the following inter-
national standards were developed in sub-
committee of TC45 of IEC SC 45B "Radia-
tion protection instrumentation™:

The purpose of development of Interna-
tional Standard IEC 60412:2014 [8] was to
standardize the scintillators nomenclature
to contain the maximum number of charac-
teristics. Despite the fact that production of
scintillators has existed for more than 50
years, there was no single nomenclature of
the scintillators. Every company had its
own nomenclature, which caused ambiguity
and some difficulties in interpretation of
the products for customers. Analysis of the
scintillation nomenclature of used by lead-
ing companies was carried out and uniform
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requirements for the scintillators nomencla-
ture were developed. Also this standard
gives guidelines for scintillation detectors
and scintillators nomenclature (identifica-
tion) and standard dimensions of the scintil-
lators in order to facilitate the interchange-
ability of the scintillators without a con-
tainer. It is applicable to all types of solid
organic and inorganic scintillators used in
detectors for scintillation counting and
spectrometry. Today, some companies use
this nomenclature.

To establish the basic parameters of
housed scintillator such as light output and
intrinsic resolution the International stand-
ard IEC 62372:2006 [9] was developed. It is
applicable to housed scintillators for regis-
tration and spectrometry of alpha-, beta-,
gamma-, X-ray and neutron radiation and
specifies the requirements for equipment
and methods of defining the basic parame-
ters of the housed scintillators, such as: di-
rect method for the light output measure-
ment for scintillators on the base of any
given scintillation material; the method of
comparison with the working standard for
scintillators on the base of the same scintil-
lation material with the working standard.

The international standard IEC
60462:2010 [10] establishes test procedures
for photomultiplier tubes (PMT) which are
used in scintillation and the Cherenkov
counting, both in the detection and analysis
of ionizing radiation and for other applica-
tions. The necessity of this standard is re-
lated to establishment of the standard test
procedures for measurements of these char-
acteristics which may have the same signifi-
cance for for all manufacturers and users.

Due to development of the international
standard IEC 61435:2013 [11] the terminol-
ogy and test methods for measurements of
basic characteristics of high-purity germa-
nium crystals such as electrically active im-
purity concentrations, deep-level impurity-
centre concentration and crystallographic
quality of crystals were determined. The
high-purity germanium crystals are used
for radiation detectors for gamma-rays and
X-rays.

The methods of calibration and routine
tests of scintillation detector systems for
the measurement of gamma-ray energies
and emission rates of radionuclides and the
assay of radioactivity were specified by the
International standard IEC 61453:2007 [12]
which is applicable for scintillation detector
systems based on inorganic scintillators for
photon measurements.
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At the end of the R&D the patent rights
for new innovation products were obtained
by the Institute for Scintillation Materials
of the National Academy of Sciences of
Ukraine. For example, compositions of ra-
diation-resistant plastic scintillators were
patented [13-15].These new innovative prod-
ucts are intended for use in conditions of
the high radiation loads for researches on
the high-energy particle beams in high-
power accelerators and are used in detector
of CERN Large Hadron Collider (LHC). De-
veloped plastic scintillators have new proper-
ties that meet the requirements of the mod-
ern physical experiment. Unique detectors on
their basis for resonant international projects
in the field of high energy physics were cre-
ated. These scintillators took their worthy
place in the world market.

3. Results and discussion

The research of application of the above-
mentioned international standards and ob-
jects of intellectual property allows us to
separate the following mechanisms of influ-
ence of the standards on the innovative
processes, which include the following:

- Developed standards on technology and
test methods for scintillation engineering
promote their effective distribution and ap-
pearance into the market of new users,
which are a powerful force for innovation.

- The standard on the nomenclature of
scintillators allowed to reduce the informa-
tion inconsistency for customers of scintil-
lation products and to regulate diversity of
these products.

- The product quality control standards
permit to increase the customer satisfaction
and consumer demand, which influences the
growth rate of production and allows to
reach the limit conditions for creation of
innovation.

The conducted research shows, that
sometimes standardization and innovation
are seen as contradictive processes. On the
one hand, the creation of innovations de-
mands novelty and exclusivity, whereas
standardization seeks for predictability and
unification. On the other hand, stand-
ardization makes in an important contribu-
tion to the innovation and it gives a possi-
bility to prove that technical characteristics
of the new products and services are accord-
ing to the global requirements, if and only
if when the standards include know-how
and IP.

In scintillation engineering when scien-
tific progress has very high growth rates,
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Fig.. Analyzing the process of developing the international standards

anticipatory standardization of technologies
and constructions, which includes getting
rights for intellectual property objects for
their inventions, knowledge and technical
know-how, is systemic in the case of ab-
sence of possibility to provide the creation
action cycle of the product. Companies use
their knowledge to create the new IP in
common surroundings and that leads to the
open innovation process and getting the new
innovation products through competition
and, as consequence, to the new IP. The
patents worldwide are indispensable sources
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of information for the level of development
of the science and technology.

Analyzing the process of developing the
international standards and obtaining rights
for the intellectual property, a model of the
impact of various factors on the process of
creating an innovative product was devel-
oped (see Fig.).

First of all,the general factors of the am-
bient environment and market demand for
in this product or service have a big impact.
If the product has entered the market pre-
maturely, it will not be find its consumer
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and will not accepted by market. The under-
standing of the company management in the
necessity of the innovative processes is also
very important. The coordination between
of all departments of the company and their
realization that the successful innovation
process is depended on their ability to be flex-
ible and to change their strategy under the
environmental influence.

Before starting the research work (R&D),
it is necessary to carry out a patent re-
search, identify the existing analogies, and
to clearly know the existing requirements of
the international and national standards.

At the end of the research work the com-
pany management decides to patent the in-
novative product as an invention or to in-
troduce it as a commercial secret.

In the case the requirements for this in-
novation product are not yet standardized
or the created product has better charac-
teristics than the existing analogies, or the
requirements of present standards are al-
ready out-of-date, then it’s necessary to de-
velop the international or national stand-
ards to confirm that innovation product
meets the safety and necessary technical re-
quirements. This will allow to prove to the
buyer the created product is high quality
and will be in demand on the world market.

A risk assessment calculate the produc-
tion risks of the innovation product and in-
troduction of the product to the market are
made upon completing the research to mini-
mize the product price. Also the product for
conformity with the standard requirements
is tested to prove the manufactured product
is homogeneous and has high quality.

This above-mentioned innovation process
starts immediately when the product is ap-
peared on the market. This constant com-
plete cycle may help the company to survive
during the market competition.

4. Conclusions

Developed standards for the scintillation
engineering, focused on innovation and un-
derstanding of the significance of obtaining
intellectual property rights, are important
for the perspective development of the com-
pany, introduction of the innovative tech-
nologies and the successful introduction of
the innovation products into the market.

Using the anticipating standardization at
the level of scientific research timely get-
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ting the intellectual property rights objects
contribute to creation of the new innova-
tions and introduction of the new innova-
tive processes.
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