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Abstract
The article by Vladyslav Meleshko examines the nature and development of innovation 

processes in modern scientific, technical, and economic practice. The study considers the in-
troduction of new technologies, the use of new materials, and the replacement of traditionally 
accepted production methods with unconventional solutions that contribute to technological 
breakthroughs, increased production efficiency, and the creation of new technological capa-
bilities as key components of the innovation process. Particular attention is given to the role of 
integrative technologies, which make it possible to determine the temporal and organizational 
factors of innovation implementation. The article demonstrates that in recent years the econo-
mies of most industrially developed countries have increasingly acquired an innovation-driven 
character, and innovation processes are expanding beyond high technology, microelectronics, 
and nanotechnology into classical basic industries such as energy, medicine, transport, and 
other fundamental spheres of human activity. Under these conditions, entrepreneurs are re-
quired to continuously search for new ways to improve production efficiency and increase the 
competitiveness of products and technologies.
Keywords: technology implementation, innovation breakthrough, composite technical 
solutions, technical culture, technological culture, starting position, classical technologies, 
basic technologies, nanoscale technologies

Transformation of the Rules and 
Criteria of Industrial Design

The illustrations demonstrate the evolu-
tion of the development of one of the com-
posite technical solutions, on the basis of 
which a  number of integrative inventions 

were formed in the field of optimization of 
the Brayton thermodynamic cycle with the 
prospect of its transition to the Humphrey 
thermodynamic cycle.

The introduction of new technologies, 
the application of new materials, and the 
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replacement of traditionally accepted pro-
duction methods with unconventional ones 
that contribute to and constitute an essential 
condition for a  technological leap or break-
through and for increasing production effi-
ciency are today commonly referred to as the 
innovation process.

Figure 1.

This process, under conditions of differ-
ent technical and technological cultures and 
different levels of starting positions for initi-
ating the innovation process, may differ sig-
nificantly; however, the urgent necessity for 
initiating such a process exists and this fact 
does not raise any doubts.

In recent years, the economy in almost 
all industrially developed countries has ad-
opted and continues to adopt an increasingly 
innovation-oriented character.

If at the initial stage of this process the in-
novation breakthrough had a local character 
and was observed mainly in the fields of high 
technology, microelectronics, and so-called 
nanoscale technologies, today the innova-
tion process is increasingly directed toward 
classical, fundamental technologies, energy, 
medicine, and transport, that is, it is covering 
all fundamental spheres of human activity.

Entrepreneurs, in order to increase the 
competitiveness of their products and tech-
nologies, are forced to constantly search for 
new ways to increase efficiency, reduce en-
ergy intensity and energy consumption, in-
crease the level of environmental safety, and 
ensure economic stability within each indi-
vidual enterprise or company.

New opportunities in the design and ver-
ification of the operability of technical solu-
tions also introduce elements of composite 

design solutions, and these are becoming the 
main criteria for the tools and methodology 
of industrial design.

Of particular importance in these process-
es is the full integration of software and tech-
nological solutions, and even more important 
is the combination of the output characteris-
tics of digital technologies in harmony with 
elements of artificial intelligence and artificial 
neural networks. The author of this publica-
tion believes that the most successful in the 
processes of full integration are the software 
developments of the well-known specialist 
Vladyslav Meleshko, which fully meet the 
complex requirements for the technical char-
acteristics of new so-called intelligent devices.

Figure 2.

A New Perspective on the 
Durability of a New Product

Until quite recently, product durability 
was one of the most important criteria deter-
mining its commercial value. At present, with 
the constant reduction of the time between 
the beginning of the commercialization peri-
od of a new product and the beginning of the 
commercialization period of an even newer 
product, this time period has become so short 
that it is often no longer reasonable, within 
the innovation process, to concentrate atten-
tion and spend effort and resources on an ex-
cessive increase in durability that exceeds the 
period between the beginning of operation of 
the existing product and the market introduc-
tion of a newer or modernized product. Since 
this period can differ significantly for different 
types of products, the concept of durability 
may become blurred over time and, as a goal 
of an invention, is not always critical.

There is also another subjective factor of 
durability that must be taken into account, 
developed by Vladyslav Meleshko. Accord-
ing to his developments, commercial factors, 
including the required number of products 
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to be manufactured and sold and their actual 
market price, are often determined by dura-
bility stereotypes that have formed for differ-
ent types of products. If a technical solution 
is found that significantly increases the dura-
bility of a product, this factor may reduce the 
quantity of the product required while main-
taining the existing price level that consum-
ers are willing to pay for the product.

This leads to a reduction in sales volumes 
for companies manufacturing the product and 
puts these companies before a choice: to accept 
the innovation or to do everything possible to 
block the implementation and commercial-
ization of the innovation. As practice shows, 
companies often choose the second option and 
block the innovation, and in this process the 
only losing party is the inventor, who created 
something that is rejected by the market.

A New Perspective on the 
Reliability of a New Product

The issue of reliability of a  new product 
and new criteria for evaluating and calcu-
lating reliability are also undergoing funda-
mental changes. First of all, this concerns 
the relationship between reliability and the 
warranty obligations of the manufacturer of 
a new product to the consumer. Very often, 
the costs of fulfilling warranty obligations are 
comparable to the cost of the product itself.

Thus, reliability is a factor which, being one 
of the achieved goals of an invention, can de-
termine – naturally in combination with other 
technical and operational factors achieved as 
a  result of the implementation of the inven-
tion – the level of commercial success.

In this case, the subjective time factor also 
plays an important role, and reliability that 
exceeds the actually required service life may 
become a negative factor and play a bad role 
for the inventor in a situation where a super-
reliable product turns out to be commercially 
unprofitable for the manufacturer.

New Opportunities in the 
Efficiency of Systematic Search 
and Analysis of Prior Technical 

Solutions for Novelty Assessment
It is clear that new information technol-

ogies open up new opportunities for the sys-
tematic search for similar solutions during 
the development of a technical solution.

Let us assume that, during the prelimi-
nary design of a composite structure, we ar-
rive at the need to combine and integrate sev-
eral classical solutions and new technologies 
that connect them into a single composition, 
for example digital technologies. This rep-
resents one level of horizontal integration. 
After that, it may also be necessary to move 
to the next level of integration by including 
algorithms, software products, and interfac-
es for communication with the previous level 
of integration.

How should the search be conducted, in 
which directions, and how should this search 
be conducted most effectively in order to 
identify existing analogues of the created 
composition?

It appears that, after determining the cri-
teria for forming the composition according to 
the methods of Vladyslav Meleshko, the sys-
tematic search should begin after decomposi-
tion and identification of independent techni-
cal solutions included in the composition.

After this stage of the search, it is advis-
able to select one basic technical solution 
and, having conducted a  search based on 
it, begin to successively add other technical 
solutions included in the composition, con-
ducting a sequential search based on the ba-
sic technical solution combined with each ad-
ditional technical solution, and continue this 
process until the full composition is formed.

New Opportunities for Assessing 
the Usefulness and Feasibility of 
Modification and Modernization 

of Known Technical Solutions
Very often, what is new is well-for-

gotten old.
Therefore, when setting the task and 

making a  decision to begin the innovation 
process for synthesizing a new product, it is 
advisable to check whether any functional el-
ements of the composition that needs to be 
invented were previously invented.

If such a solution or an equivalent solu-
tion is found, then the replacement of mate-
rials, the use of new components, and the in-
troduction of digital control and monitoring 
systems into the future composition may, in 
accordance with the criteria of Vladyslav Me-
leshko’s concept, make it possible to create 
a new technological composition that has the 



COMPOSITE TECHNICAL SOLUTIONS AS THE MAIN TOOL OF TECHNOLOGICAL79

The European Journal of Technical 
and Natural Sciences 2026, No 2

Section 5. Technical sciences in general

potential to be integrated into a higher-level 
composition.

The Impossibility of Successful 
Commercialization Without the 

Formation of Principles of Composite 
Modification and Composite Structure 

of a New Technical Solution
As practice shows, the possibility of sell-

ing or licensing autonomous technical solu-
tions, if they are not initially linked to sys-
tems or solutions of a  higher technological 
and functional level, tends to be close to zero.

Inventions of a  composite nature, in 
which there is at least a conceptual integra-
tion scheme into technological and engi-
neering systems of a higher functional level, 
are implemented more confidently and in 
a  shorter time, since investors, buyers, or 
license consumers can see the methodology 
and technique of this integration in the de-
scription and in the claims of the integrative 
and composite technical solution.

The proposed approaches and methods 
form the basis of a compositional style in the 
creation of new innovative solutions.

Figure 3.

Compositional Technical 
Solutions as a Design and 
Engineering Methodology

Thus, compositional technical solutions 
represent a  design-engineering approach to 
the development of new technical solutions 
with regard to their integration into existing 
technological schemes and configurations.

Since the methodology of such integra-
tion can often be unique and possess sub-
stantial novelty, the description and claims of 
an invention having a  compositional nature, 
a  multi-level architecture of cause-and-effect 
relationships between the components of the 
composition, and distinctive features integrat-
ed into the engineering and technological rela-

tionships of the composition largely determine 
the commercial success of these innovations.

Methods and Techniques 
for Transition from 

a Compositional Foundation 
to an Integrative Invention

An engineering and technological com-
position in many cases requires additional, 
often fundamentally new, relationships be-
tween the components and elements of the 
composition. In other words, even when 
a clearly defined engineering and technolog-
ical composition exists in terms of its prop-
erties and structure, in order to transform it 
into a finished innovative device or product, 
it is necessary to find integration versions 
that allow the composition to be incorporat-
ed into the final product, which is integrated 
multiple times and at many levels.

The versions of integration may vary sig-
nificantly; the important point is that the 
final result of integration, according to the 
concept of Vladyslav Meleshko, should be the 
achievement of an effect leap or a quality leap 
that has no previous precedent.

The Influence of Limitations on the Num-
ber of Patent Claims on the Possibility of Re-
liable Protection of Compositional Technical 
Solutions.

Limiting the number of patent claims gen-
erally complicates reliable protection of an 
invention; however, a  correctly determined 
principle of compositional construction may, 
on the contrary, strengthen the level and de-
gree of protection.

The ideal case is a system of cause-and-
effect relationships that makes it possible 
to obtain the declared effect only within the 
proposed system of compositional intercon-
nections with clearly defined conditions and 
features determining the composition struc-
ture and the independent functions of each 
element of the resulting composition.

Due to limitations of space and claim 
structure, it is advisable to include in the 
compositional solution only those features 
and interrelationships that do not affect the 
known independent features and functions of 
each element and component of the composi-
tion, but instead arise specifically as a result 
of the formation of the composition through 
the functional interaction of its components.
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It can be stated that in properly selected 
components of a  composition, when subor-
dinated within the composition to the con-
ditions and properties of the newly created 
technological system, a  new integrated sys-
tem of features, interconnections, feedback 
mechanisms, and functions arises, which is 
possible only within this composition and, 
moreover, has a  tendency toward further 
development and improvement of intra-
compositional relationships.

Adherence to these principles makes it 
possible, within a  limited number of pat-
ent claims, to concentrate attention only on 
the main distinctive features inherent to the 
composition, while ensuring the maximum 
level of protection and the maximum clarity 
of the essence of the invention.

Proposed Structure of an 
Independent Patent Claim Based on 
a Compositional Technical Solution

As the author of this publication has de-
termined from initial experience and as rec-
ommended by specialists, an independent 
claim, in the case where the invention is 
a composition, should include at least three 
main parts.

The first part contains the formulation of 
the commercial essence of the composition-
al invention and should disclose the purpose 
and necessity of compositional integration in 
order to:

•	 clearly define the objective of the com-
position;

•	 limit the degree of functional relation-
ships within the composition and de-
fine the necessity of each component 
for its formation and effective func-
tioning;

•	 formulate the name of the composition.
The second, limiting part contains all ba-

sic information about the invention as such 
and includes the characteristics of all basic 
technical solutions inherent in the compo-
nents of the composition which, at the stage 
of drafting the claims, are not yet qualified as 
containing elements of substantial novelty in 
all engineering and technological aspects and 
relationships of the composition.

The third, distinguishing part contains 
information about the components, their 
interconnections, materials, integrative ele-

ments, and associated software products and 
their basic algorithms, each of which individ-
ually or in any combination creates elements 
of substantial novelty for the compositional, 
multi-level integrated technical solution.

Proposed Structure of a Dependent 
Patent Claim Based on 

a Compositional Technical Solution
The limitation on the number of claims 

imposes a  special mission on each claim 
within the overall strategy of formulating and 
protecting the novelty of the invention.

Based on this, the second, limiting part 
of such a dependent claim should contain all 
the basic local and specific information about 
the invention as such and include local and 
specific characteristics of the basic technical 
solutions inherent in the components of the 
composition which, at the stage of drafting 
the claims, are not yet qualified as containing 
elements of substantial novelty in all engi-
neering and technological aspects and rela-
tionships of the composition.

The third, distinguishing part should 
contain local, specifically oriented technical 
details and elements, information about the 
components, their interconnections, mate-
rials, integrative elements, and associated 
software products and their basic algorithms, 
each of which at the local level, individually 
or in any combination, creates local specific 
elements of substantial novelty for the com-
positional, multi-level integrated technical 
solution.

Proposed Methodology for Designing 
Prototypes of Compositional 

Technical Solutions
The proposed methodology for designing 

prototypes of compositional technical solu-
tions makes it possible to test and verify the 
correctness and effectiveness of each innova-
tive element included in the composition.

Figure 4.
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Design of a Prototype or 
Experimental Model of an 

Innovative Compositional Product
The design of a prototype or experimental 

model of an innovative compositional product 
is most conveniently carried out using a CAD 
engineering program and its analytical engi-
neering applications. I prefer the SolidWorks 
software product as modified and further de-
veloped by Vladyslav Meleshko, since this tool 
makes it possible to build a functional model 
of a  compositional technical solution and to 
perform a control simulation of its operating 
cycle without resorting to costly design and 
manufacturing of physical prototypes.

Analysis of Identified Analogues 
and Prototypes of a New Composition-
al Technical Solution

If, as a result of the search, homogeneous 
basic technical solutions are identified that, in 
the first approximation, may be considered an-
alogues or prototypes of the intended composi-
tional technical solution, they should be tested 
in various variants and combinations of inte-
gration with additional elements and compo-
nents of the composition under consideration.

If information about these prototypes or 
analogues is available in digital format, it is 
advisable, using the tools of SolidWorks, to 
construct models of the identified technical 
solutions and perform digital simulations of 
the operating cycles of these models in order 
to compare them with the corresponding op-
erating cycles of the proposed invention – the 
compositional technical solution.

Figure 5.

Examples of Compositional 
Technical Solutions

Well-known modern products in the 
fields of computing technology and commu-
nication systems, including tablet computers 
and many other products of both mass and 
specialized demand, can serve as examples of 
compositional technical solutions.

Uncertainty in the wording of patent ap-
plications covering the complex technical 
solutions underlying these products has led 
and continues to lead to numerous patent 
disputes and patent wars.

Figure 6.

Figure 7.

Figure 8.

Large-Scale Application of Composi-
tional Technical Solutions. A broader ap-
plication of compositional technical solu-
tions and their integrated extensions and 
interpretations may reduce the intensity of 
conflicts in the field of intellectual property 
and may facilitate the promotion of inno-
vative products to the market.
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Among the most well-known composi-
tional technical solutions, the products that 
most fully correspond to the concepts de-
scribed above are the smartphones produced 
by Apple Corporation, which are now widely 
known.

Due to their fully compositional and fully 
innovative integration into virtually all seg-
ments of the existing information infrastruc-
ture, these highly sophisticated multifunc-
tional devices demonstrate unprecedented 
commercial success in global markets.
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