
Austrian Journal of Technical 
and Natural Sciences, 2026 No 5 – 6

ISSN 2310-5607

COMPOSITIONAL ENGINEERING SOLUTIONS AS THE PRIMARY INSTRUMENT135

ppublishing.org

Austrian Journal of Technical 
and Natural Sciences, 2026 No 5 – 6

DOI:10.29013/AJT-26-5.6-135-142�

COMPOSITIONAL ENGINEERING SOLUTIONS AS THE PRIMARY 
INSTRUMENT OF TECHNOLOGICAL INTEGRATION IN THE 

PHARMACEUTICAL INDUSTRY  
(Psychological Barriers and Compositional Engineering Solutions 

as an Essential Foundational Component for the Development 
of Integrative Pharmaceutical Inventions: Compositional 

Engineering Solutions as the Primary Instrument of Technological 
Integration in Smart Pharmaceutical Manufacturing)

Tatiana Gladilina 1

1 Head of a Key Division at the Major Pharmaceutical Company 
LLC “Pulse Krasnodar” Krasnodar, Russia

Cite: Gladilina T. (2026). Compositional Engineering Solutions as the Primary Instrument 
of Technological Integration in the Pharmaceutical Industry. (Psychological Barriers 
and Compositional Engineering Solutions as an Essential Foundational Component for 
the Development of Integrative Pharmaceutical Inventions: Compositional Engineering 
Solutions as the Primary Instrument of Technological Integration in Smart Pharmaceutical 
Manufacturing). Austrian Journal of Technical and Natural Sciences 2026, No 5 – 6. https://
doi.org/10.29013/AJT-26-5.6-135-142

Abstract
This publication examines the role of technological innovation in modern pharmaceuti-

cal manufacturing, with particular emphasis on the implementation of advanced production 
technologies, the application of novel materials, and the replacement of conventional manufac-
turing methods with unconventional engineering solutions capable of achieving technological 
breakthroughs, improving production efficiency, and supporting the transition toward smart 
pharmaceutical manufacturing.

The study demonstrates that the process of technological innovation may vary considerably 
depending on the existing technical culture, technological maturity, and initial level of industrial 
development within a particular manufacturing environment. Nevertheless, the necessity of 
initiating and continuously advancing innovation processes has become an essential prereq-
uisite for maintaining industrial competitiveness and sustainable technological development.

Particular attention is devoted to the global transformation of industrial economies toward 
innovation-driven production systems. While the earliest stages of technological breakthroughs 
were primarily associated with high technologies, microelectronics, and nanotechnology, con-
temporary innovation has expanded to encompass traditional industrial sectors, including 
energy, healthcare, pharmaceuticals, transportation, and other fundamental industries that 
directly influence modern society.
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The publication further emphasizes that, in order to enhance the competitiveness of their 
products and manufacturing technologies, industrial enterprises must continuously seek new 
approaches for improving production efficiency, reducing energy consumption and operating 
costs, increasing environmental sustainability, and strengthening the long-term economic sta-
bility of manufacturing operations.

Special emphasis is placed on the growing importance of compositional engineering solu-
tions in the design, evaluation, and validation of advanced technological systems. Such en-
gineering approaches are increasingly becoming fundamental elements of industrial design 
methodology and constitute one of the principal instruments for the development of innovative 
pharmaceutical technologies and integrated smart manufacturing systems.
Keywords: Compositional engineering solutions in smart pharmaceutical manufacturing 
and the production of pharmaceutical equivalents; Implementation of advanced technologies 
in pharmaceutical manufacturing; The primary instrument of technological integration in 
smart pharmaceutical manufacturing; Principles and criteria of industrial design; Integra-
tive inventions in the pharmaceutical industry; Reliability of novel pharmaceutical products; 
Methods and approaches for developing a compositional engineering framework for inno-
vative technological solutions
Introduction

The illustrations presented in this publi-
cation demonstrate the evolutionary develop-
ment of one of the compositional engineering 
solutions that has served as the foundation 

for a series of integrative inventions aimed at 
optimizing the Brayton thermodynamic cy-
cle, with the prospect of its transition to the 
Humphrey thermodynamic cycle.

Figure 1.

Evolution of Industrial Design 
Principles and Criteria

The implementation of advanced smart 
technologies, the application of novel mate-
rials, and the replacement of conventional 
manufacturing methods with unconven-
tional engineering approaches that facilitate 
technological breakthroughs and significant-
ly improve production efficiency are now 
widely recognized as the innovation process.

The nature of this process may differ 
considerably depending on the existing 

technical culture, technological capabili-
ties, and the initial level of industrial de-
velopment from which innovation is initi-
ated. Nevertheless, there is no doubt that 
the need to initiate and continuously ad-
vance innovation has become an essential 
prerequisite for sustainable industrial de-
velopment.

During recent years, the economies of 
virtually all industrialized countries have in-
creasingly evolved toward innovation-driven 
development.
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Whereas the earliest technological break-
throughs were primarily concentrated in 
high technologies, microelectronics, and 
nanotechnology, contemporary innovation is 
becoming progressively focused on tradition-
al engineering disciplines, including conven-
tional manufacturing technologies, energy 
systems, healthcare, transportation, and oth-
er fundamental sectors that support modern 
society.

To enhance the competitiveness of their 
products and technologies, industrial enter-
prises are continuously compelled to identify 

new approaches for improving manufactur-
ing efficiency, reducing energy consumption 
and operating costs, increasing environ-
mental sustainability, and strengthening the 
long-term economic stability of individual 
companies and manufacturing facilities.

The emergence of new capabilities for the 
design, engineering analysis, and validation 
of technical solutions has also introduced 
compositional engineering design principles, 
which are increasingly becoming fundamen-
tal criteria within the methodologies and 
tools of modern industrial design.

Figure 2.

A New Perspective on Product Durability
Until recently, product durability was 

regarded as one of the principal criteria de-
termining its commercial value. Today, how-
ever, the time interval between the market 
introduction of a new product and the launch 
of its next-generation or upgraded succes-
sor has become so short that, in many cases, 
there is little justification for concentrating 
excessive effort, time, and financial resourc-
es on achieving a level of durability that sub-
stantially exceeds the actual commercial life 
cycle of the product.

Since the duration of this market cycle 
varies significantly across different catego-
ries of products, the concept of durability it-
self becomes increasingly relative and, as an 
objective of an invention, is no longer neces-
sarily a critical factor.

There is also a subjective aspect of prod-
uct durability that should be taken into con-
sideration. Market expectations regarding 
the service life of particular product catego-
ries influence numerous commercial factors, 
including production volumes, sales vol-
umes, and product pricing. If an engineering 
solution significantly increases product dura-
bility, the demand for replacement products 

may decline while the price consumers are 
willing to pay remains unchanged.

As a  consequence, manufacturers may 
experience reduced sales volumes and be-
come faced with a  strategic choice: either 
embrace the innovation or attempt to pre-
vent its implementation and commercializa-
tion. Practical experience demonstrates that 
many companies choose the latter approach, 
thereby obstructing the introduction of in-
novations. In such situations, the principal 
party affected is often the inventor, whose 
technological solution may ultimately be 
rejected by the market despite its technical 
superiority.

A New Perspective on Product Reliability
The concept of product reliability and 

the criteria used for its evaluation are also 
undergoing fundamental transformation. 
Of particular importance is the relationship 
between product reliability and the manufac-
turer’s warranty obligations to the customer. 
In many cases, the cost of fulfilling warranty 
commitments is comparable to the manufac-
turing cost of the product itself.

Consequently, reliability becomes one of 
the key factors determining the commercial 
success of an invention, in combination with 
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the technical and operational advantages 
achieved through its implementation.

Here again, the time factor plays a  sig-
nificant role. Reliability that substantially 
exceeds the actual commercial life cycle of 
a  product may become economically dis-
advantageous, resulting in a  highly reliable 
product that is commercially unattractive for 
the manufacturer.

New Opportunities for Systematic Prior-
Art Search and Novelty Assessment.

Modern information technologies pro-
vide fundamentally new opportunities for 
conducting systematic prior-art searches and 
evaluating the novelty of newly developed 
technical solutions.

Suppose that, during the preliminary de-
sign of a  compositional engineering solution, 
it becomes necessary to integrate several con-
ventional engineering solutions together with 
newly developed digital technologies within 
a  single horizontal integration level. Subse-
quently, the design may require a higher level 
of integration involving software algorithms, 
digital platforms, and communication interfac-
es connecting the various technological levels.

In such circumstances, an important 
question arises: how should the prior-art 
search be organized, which technological di-
rections should be investigated, and how can 
existing analogues of the proposed composi-
tional solution be identified most effectively?

A practical approach is to begin the pat-
ent search after the overall composition has 
been defined by decomposing the proposed 
system into its independent and autonomous 
technical solutions.

Once this decomposition has been com-
pleted, it is advisable to identify one fun-

damental technical solution as the baseline 
configuration. The prior-art search should 
first be conducted for this baseline solution 
and then progressively expanded by sequen-
tially incorporating each additional tech-
nical solution included within the overall 
composition until the complete integrated 
configuration has been analyzed.

New Opportunities for Evaluating the 
Practical Value and Feasibility of Modifying 
Existing Technical Solutions

It is often said that the new is well-forgot-
ten old.

For this reason, before initiating the in-
novation process and commencing the syn-
thesis of a  new product, it is advisable to 
determine whether individual functional 
elements of the proposed composition have 
already been invented.

If such a solution – or an equivalent tech-
nical solution – is identified, the introduction 
of new materials, modern components, and 
digital monitoring and control systems may 
enable the development of an entirely new 
technological composition capable of inte-
gration into engineering systems of a higher 
hierarchical level.

The Impossibility of Successful Commer-
cialization Without the Formation of Com-
positional Principles and a  Compositional 
Structure.

Practical experience demonstrates that 
the commercial sale or licensing of autono-
mous technical solutions is extremely unlike-
ly unless these solutions have been designed 
from the outset for integration into techno-
logical systems or engineering solutions of 
a higher functional level.

Figure 3.
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By contrast, inventions possessing a com-
positional engineering structure, in which 
a conceptual framework for integration into 
higher-level technological and engineering 
systems has already been established, are 
generally commercialized more successfully 
and within a significantly shorter period. This 
is because investors, industrial partners, and 
prospective licensees are provided not only 
with the technical solution itself but also with 
the methodology and engineering principles 
governing its integration into larger techno-
logical systems, as described in both the pat-
ent specification and the patent claims.

Proposed Methods and Approaches for De-
veloping a Compositional Engineering Frame-
work for Innovative Technical Solutions.

Compositional Engineering Solutions as 
a  Design Methodology for Technology Inte-
gration.

Accordingly, the compositional nature of 
an engineering solution may be regarded as 
a  design-oriented engineering methodology 
for developing new technical solutions with 
the objective of integrating them into exist-
ing technological systems and engineering 
configurations.

Since the methodology of such integra-
tion may itself be unique and possess sub-
stantial novelty, both the specification and 
the patent claims of a  composition-based 
invention – characterized by a multi-level 
architecture of cause-and-effect relation-
ships between the components of the com-
position and by distinguishing features 
integrated into its engineering and tech-
nological structure – largely determine the 
commercial success of the resulting inno-
vation.

Methods for Transitioning from a  Com-
positional Engineering Foundation to an In-
tegrative Invention

An engineering and technological com-
position frequently requires additional – and 
often fundamentally new – relationships 
between its individual components and el-
ements. In other words, even when a clearly 
defined engineering composition has been es-
tablished, transforming it into a commercially 
viable innovative product requires identifying 
effective approaches for integrating that com-
position into a final product possessing multi-
ple levels of technological integration.

Such integration strategies may vary con-
siderably; however, the essential objective is 
to achieve an unprecedented improvement in 
performance or quality as the direct result of 
integration.

Influence of Patent Claim Limitations on 
the Protection of Compositional Engineering 
Solutions.

Limitations on the number of patent 
claims generally make it more difficult to 
achieve comprehensive legal protection of 
an invention. Nevertheless, a properly devel-
oped principle of compositional engineering 
may significantly strengthen both the scope 
and effectiveness of patent protection.

The ideal approach is to establish a  sys-
tem of cause-and-effect relationships through 
which the declared technical effect can be 
achieved only within the proposed system of 
compositional interconnections, under clearly 
defined conditions and through distinguish-
ing features that determine both the structure 
of the composition and the independent func-
tions of each of its constituent elements.

Because patent claims are necessarily 
limited in length and structure, it is advisable 
to include only those features and relation-
ships that arise specifically from the interac-
tion of the components within the composi-
tion, while avoiding the repetition of already 
known independent characteristics and func-
tions of the individual elements.

Accordingly, when properly selected com-
ponents are integrated within a newly devel-
oped technological system, they create a new 
integrated system of characteristics, func-
tional relationships, feedback mechanisms, 
and operational functions that exist exclu-
sively within that particular composition and 
that possess the potential for further internal 
development and optimization.

Adherence to these principles enables the 
inventor, within the limitations imposed on the 
number of patent claims, to concentrate exclu-
sively on the essential distinguishing character-
istics of the composition while simultaneously 
maximizing both the level of patent protection 
and the clarity of the inventive concept.

Proposed Structure of an Independent 
Patent Claim Based on a Compositional En-
gineering Solution.

Based on the author’s practical experi-
ence and the recommendations of patent 
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specialists, an independent patent claim de-
scribing a  compositional invention should 
consist of at least three principal sections.

The first section defines the commercial 
essence of the compositional invention and 
explains the purpose and necessity of the 
compositional integration. It should include:

•	 a  clear statement of the objective of 
the composition;

•	 definition of the functional relation-
ships within the composition and 
justification of the necessity of each 
component for its effective operation;

•	 formulation of the title of the compo-
sition.

The second (limiting) section contains 
the fundamental technical information de-
scribing the invention itself. It includes the 
characteristics of the basic engineering solu-
tions incorporated within the individual 
components of the composition that, at the 
stage of drafting the patent application, are 
not regarded as possessing substantial nov-
elty in their engineering, technological, or 
functional characteristics.

The third (characterizing) section defines 
the novel features of the invention, including 
the individual components, their interrela-
tionships, construction materials, integrative 
elements, associated software products, and 
their underlying algorithms. Each of these 
elements, individually or in combination, 
contributes to the substantial novelty of the 
composition-based, multi-level integrated 
engineering solution.

Proposed Structure of a  Dependent Pat-
ent Claim Based on a  Compositional Engi-
neering Solution

The limitation imposed on the number of 
patent claims assigns a specific strategic role to 
each individual dependent claim in establish-
ing and protecting the novelty of the invention.

Accordingly, the second (limiting) sec-
tion of a dependent claim should contain all 
essential local and application-specific tech-
nical information describing the invention, 
including the characteristics of the conven-
tional engineering solutions incorporated 
within the corresponding components of the 
composition that are not considered to pos-
sess substantial novelty.

The third (characterizing) section should 
contain localized and application-specific in-
formation describing the technical details of 
the individual components, their interrelation-
ships, construction materials, integrative ele-
ments, associated software products, and their 
principal algorithms. Each of these elements, 
individually or in combination, provides lo-
calized elements of substantial novelty that 
contribute to the overall composition-based, 
multi-level integrated engineering solution.

Proposed Methodology for Designing 
Prototypes of Compositional Engineering 
Solutions

The proposed methodology for prototype 
development enables the validation and ex-
perimental verification of each innovative el-
ement incorporated within the composition-
al engineering solution.

Figure 4.

Design of Prototypes for 
Compositional Engineering Solutions

The design of a prototype or experimental 
model of an innovative composition-based 
product is most effectively performed using 

professional computer-aided design (CAD) 
software together with its engineering anal-
ysis modules. The author prefers the Solid-
Works software platform because it enables 
the development of a fully functional digital 
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model of a  compositional engineering solu-
tion and allows verification of its operating 
cycle through engineering simulation with-
out the need for costly prototype fabrication 
and experimental testing.

Analysis of Prior Art and Prototype 
Engineering Solutions

If the prior-art search identifies existing 
engineering solutions that may, at the pre-
liminary stage, be regarded as analogous or 
prototype solutions for the proposed com-
positional engineering invention, these solu-
tions should be evaluated in various configu-
rations and combinations together with the 
additional components and functional ele-

ments incorporated into the proposed com-
position.

Where digital representations of such 
prototype or analogous engineering solu-
tions are available, it is advisable to recon-
struct their engineering models using Solid-
Works and perform digital simulations of 
their operating cycles. The simulation results 
may then be directly compared with the cor-
responding operating characteristics of the 
proposed composition-based engineering 
solution, thereby enabling a  comprehensive 
technical evaluation of the inventive concept 
and its distinguishing features.

Examples of Compositional Engineering 
Solutions Successfully Adopted by the Market.

Figure 5.

Examples of Compositional 
Engineering Solutions Successfully 

Adopted by the Market
Well-known examples of compositional 

engineering solutions include many of today’s 
computing devices, communication systems, 
tablet computers, and numerous other prod-

ucts intended for both mass-market and spe-
cialized applications. The ambiguity of the 
language used in patent applications cover-
ing the highly complex engineering solutions 
underlying these products has led – and con-
tinues to lead – to numerous patent disputes 
and patent litigation.

Figure 6.

Figure 7.
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Figure 8.

The broader application of composition-
al engineering solutions, together with their 
integrated extensions and subsequent tech-
nological interpretations, has the potential to 
reduce the complexity of patent-related dis-
putes and facilitate the successful commer-
cialization of innovative products.

Among the most prominent examples of 
compositional engineering solutions are the 

smartphones developed by Apple Inc. Owing 
to their highly integrated compositional ar-
chitecture and seamless integration with vir-
tually every component of the existing infor-
mation infrastructure, these multifunctional 
devices have demonstrated unprecedented 
commercial success in global markets.
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