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PERSONALIZING EDUCATIONAL SUPPORT USING GENERATIVE 

ARTIFICIAL INTELLIGENCE: GEMS IN WORKING WITH STUDENTS 

ON THE AUTISM SPECTRUM 

Dagmara Borkowska 

Jan Długosz University in Częstochowa 

dagmarajas13@gmail.com 
 

A few words about the author(s): 

She holds a master’s degree in English philology, is an English teacher, and is a doctoral student 

in the Doctoral School at Jan Długosz University in Częstochowa, specializing in pedagogy. 

Abstract: 

The rapid development of generative artificial intelligence is creating new opportunities  

for personalizing the educational process, particularly for students with special educational needs. 

The purpose of this presentation is to explore the potential of using personalized assistants based 

on generative artificial intelligence when working with students on the autism spectrum.  

Special attention will be given to GEMs, which can be configured to account for a student’s 

individual needs, level of competence, preferred mode of communication, and pace of work.  

The presentation will discuss the potential applications of such solutions, including the creation 

and modification of educational materials, the formulation of clear instructions, the breakdown  

of complex tasks into smaller steps, the provision of personalized feedback, and the support  

of students’ independent work. The presentation will also highlight the limitations and challenges 

associated with the use of generative AI, particularly the risk of incorrect answers, the protection 

of student data, overreliance on technology, and the need to maintain the teacher’s primary  

role in designing and monitoring the teaching process. These considerations lead to the conclusion 

that generative artificial intelligence can serve as a tool to support the individualization  

of education for students on the autism spectrum, provided it is used in a conscious, purposeful, 

and responsible manner. 

Keywords: 

generative artificial intelligence; autism spectrum; personalized education; special educational 

needs; GEM 
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RAKU CERAMICS IN THE CHANOYU TRADITION: 

TRANSFORMATIONS IN THE AESTHETICS OF THE JAPANESE  

TEA BOWL IN THE SIXTEENTH CENTURY 

Hugo Jaśminowicz 

Jagiellonian University 

hugo.jasminowicz@student.uj.edu.pl 
 

A few words about the author(s): 

Hugo Jaśminowicz is a Comparative Studies of Civilizations student with research interests  

in Japanese art and culture, Buddhism, tea ceremony, Asian studies, and cultural heritage. 

Abstract: 

The paper examines the development of Raku ceramics in the context of aesthetic transformations 

in Japanese tea culture in the sixteenth century. The research problem concerns how the 

development of Raku ceramics influenced aesthetic criteria associated with the Japanese tea bowl 

within the chanoyu tradition. The aim is to examine the relationship between the aesthetics  

of chanoyu, the development of wabicha, and the emergence of Raku ceramics in the second half 

of the sixteenth century. 

The research is based on an analysis of scholarly literature on Japanese tea culture, aesthetics,  

and Raku ceramics, including descriptions of selected Raku tea bowls. Particular attention is paid 

to their form, aesthetic characteristics, and significance within chanoyu and wabicha. 

The analysis indicates that the development of Raku ceramics was associated with  

a transformation in the way tea bowls were valued, with greater importance placed on simplicity, 

irregularity, and visible features of handcrafted production. The paper argues that Raku was not 

only a result of transformations in tea culture but also contributed to shaping new ways of valuing 

functional objects. 

Keywords: 

Raku; ceramics; Japan; tea ceremony 
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THE PRIVATE INVESTIGATION SECTOR:  

AT THE CROSSROADS OF SCIENCE, BUSINESS, AND LAW 

Ilona Nędzi 

ilona.nedzi@gmail.com 
 

A few words about the author(s): 

My scientific interests lie in the fields of socioeconomic geography, service geography, crime 

geography, migration, political geography, and geopolitics. 

Abstract: 

The legal provisions governing business activities in the field of private investigation services 

clearly define the rights and responsibilities of private investigators. However, in an era 

characterised by collaboration between academia and business, it is noted that these provisions 

are insufficient. A case study of the detective industry highlights the persistent and growing 

problem of a lack of cooperation between academics and practitioner-academics, on the one hand, 

and the business community within the sector, on the other, with regard to shaping legislative 

changes and engaging in the process of implementing them. Without such cooperation,  

the collaboration between academia and business will be ineffective. Such cooperation  

is not merely about implementing a patent within a company or commercialising solutions 

developed at a university. It also involves provisions in specific legislation that enable broad, 

long-term cooperation based on solid foundations. 

An analysis of the provisions of the Act on Detective Services and Grzegorz Gozdór's commentary 

on this Act was carried out, demonstrating the need for legislative changes and a shift in public 

perception of the detective profession in a forecast for the detective services market.  

This presentation aims to demonstrate how legislation should be amended and what measures 

should be taken to ensure effective cooperation between academia and business. 

Keywords: 

private investigation sector; detective services; detective services market; legislative changes; 

academia-business cooperation 
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THE EVIL MASTER OF CAPE DUN: THE URUK AS A GROTESQUE 

REINTERPRETATION OF THE EVIL MASTER FIGURE FROM  

PART II OF ADAM MICKIEWICZ’S "FOREFATHERS’ EVE" 

Ernest Grzegorz Nowak 

"Akademia Życia" Special Primary School in Kielce 

ernestnowakx@gmail.com 
 

A few words about the author(s): 

A teacher of Polish and history. A philosopher by passion, he loves computer games and studies 

the philosophy of gaming from an academic perspective. His favorite character is the Uruk from 

Cape Dun in “Gothic 3”. 

Abstract: 

In my presentation, I will briefly outline the biography of Uruk from Cape Dun (a character from 

the video game “Gothic 3”) and describe the simple, feudal-style system of authority he employs 

to rule the town. I will examine his character through the lens of his lack of morality  

and his violation of moral principles, drawing parallels to the figure of the "Cruel Lord" from 

Adam Mickiewicz’s “Forefathers' Eve, Part II”. Finally, I will compare the two characters  

and present various philosophical aspects suitable for classroom discussion. 

Keywords: 

The Wicked Lord; Forefathers' Eve; Mickiewicz; game studies; Uruk; Cape Dun 
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CAPE DUN AS A MUSEUM OF RUINS: ON MEMORY, VIOLENCE,  

AND THE REMAINS OF A BYGONE WORLD IN GOTHIC 3 

Ernest Grzegorz Nowak 

"Akademia Życia" Special Primary School in Kielce 

ernestnowakx@gmail.com 
 

A few words about the author(s): 

A Polish language and history teacher. He loves “Gothic 3”, and his favorite character is Uruk 

from Cape Dun. 

Abstract: 

In my presentation, I will discuss the concept of Cape Dun (one of the cities in the game  

“Gothic 3”) which can be viewed as a "museum of ruins." In my interpretation, the city is not 

"real"; it is such a grotesque and comical construct that it effectively becomes a space for satirizing 

the entire Kingdom of Myrtana. The incompetence of the inhabitants, the stupidity of the ruling 

Orc, and the architecture of a crumbling ruin evoke not only a sense of revulsion but also  

the feeling that the player is strolling through the space as if it were a museum.  

Cape Dun is so unreal that it becomes a uniquely fascinating place – one that could even be used 

in humanities lessons at school. 

Keywords: 

Uruk; Cape Dun; Museum of Ruins; gameplay experience; architecture of oblivion 
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ACCOUNTING AND TAX ASPECTS OF THE DEPOSIT-RETURN 

SYSTEM FROM AN ENTERPRISE PERSPECTIVE 

Joanna Wróbel 

University College of Enterprise and Administration in Lublin 

asia.wrobel06@gmail.com 
 

A few words about the author(s): 

Joanna Wróbel – a Finance and Accounting student. Her research focuses on behavioral 

economics, psychology, and digital spaces, as well as emerging economic phenomena,  

new regulations, and practical market challenges in everyday business. 

Abstract: 

The widespread implementation of the deposit-return system for beverage containers requires 

accounting departments to establish clear bookkeeping procedures. Purchasing beverages  

for business representation, staff welfare, or day-to-day office operations necessitates separating 

the cost of the product itself from the refundable deposit, which does not constitute  

a tax-deductible expense or an accounting cost at the time of payment under balance sheet  

and tax law. The purpose of this presentation is to provide a comprehensive framework  

for recording deposit fees in the general ledger and determining their tax treatment under corporate 

and personal income taxes (CIT/PIT) as well as value-added tax (VAT). The paper discusses  

the rules for recognizing deposit fees on clearing/settlement accounts without directly charging 

them to materials consumption or representation expenses, along with identifying the moment  

a tax-deductible cost arises when packaging is damaged, lost, or not returned. 

Furthermore, accounting workflows for recovering funds via cash, bank transfer, or reverse 

vending machine vouchers are outlined, including the settlement of employee cash advances. 

The study concludes with an analysis of document-flow challenges involving invoices, receipts 

with itemized deposit charges, and reverse vending machine receipts, clarifying practical issues 

surrounding deposit-return packaging for end-user enterprises. 

Keywords: 
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ARE FORENSIC EVIDENCE INFALLIBLE? ERRORS IN THE 

COLLECTION AND INTERPRETATION OF FORENSIC EVIDENCE 
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A few words about the author(s): 

I am a Forensic Science student interested in criminal investigations, forensic evidence,  

and criminal justice. I am particularly interested in how forensic methods can support  

the investigation process and help establish the truth. 

Abstract: 

This presentation explores the reliability of forensic evidence, with particular emphasis on the role 

of human factors in its collection, interpretation, and evaluation. Although scientific evidence  

is often perceived as objective and conclusive, its meaning is inevitably connected to decisions 

made by police officers, forensic experts, lawyers, and judges. The presentation will examine 

errors resulting from improper evidence collection, contamination, and incorrect interpretation, 

while also considering the psychological mechanisms that may influence the evaluation  

of evidence. Particular attention will be given to cognitive biases, including confirmation bias  

and the influence of contextual information on forensic experts’ judgments. Examples involving 

DNA analysis, fingerprint identification, and bloodstain evidence will be discussed to illustrate 

how seemingly objective evidence may lead to incorrect conclusions. The main aim  

is to demonstrate that the reliability of forensic evidence is not solely a scientific or technical 

issue, but also a human, ethical, and legal one. The presentation will therefore consider  

the importance of human responsibility, critical thinking, and procedural safeguards in preventing 

wrongful conclusions and ensuring justice. 

Keywords: 
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A few words about the author(s): 

Kazimierz Mrówka is Professor at the University of the National Education Commission, Krakow 

(UKEN), a historian of philosophy and science, and a translator of Descartes’ works into Polish. 

Abstract: 

This presentation examines the role of the camera obscura in Descartes’ philosophy. It focuses  

on the optical mechanism of image formation, the analogy between the camera obscura and the 

human eye, and the significance of the inverted retinal image. The analysis also considers how 

Descartes uses this model to distinguish the physical process of vision from the mind’s 

interpretation of visual experience. 

Keywords: 
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PSYCHOLOGICAL ASPECTS OF HUMAN FUNCTIONING  

IN ALZHEIMER’S DISEASE 

Patrycja Górna 
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gornap486@gmail.com 
 

A few words about the author(s): 

I am a psychology student at Katowice Business University and will be starting my fifth year  

of studies. My main interests include addiction psychology and neuropsychology. 

Abstract: 

Alzheimer’s disease is a progressive neurodegenerative disorder that causes gradual changes  

in brain functioning and cognitive abilities. The presentation focuses on changes in human 

functioning and everyday life during the course of Alzheimer’s disease. The connection between 

changes in the brain and the deterioration of cognitive processes, including memory, attention, 

language, orientation, and executive functions, is described. As the disease progresses, changes 

in emotional regulation and behaviour may occur, including impulsivity, aggression, difficulties 

in controlling emotional responses, and reduced awareness of one’s own difficulties. As cognitive 

abilities decline, everyday activities become increasingly difficult, gradually leading to a loss  

of independence and a greater need for support. Alzheimer’s disease also poses a challenge  

for family members and caregivers, who, as the disease progresses, may face increasing emotional 

and practical difficulties related to providing care. 

Keywords: 
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A few words about the author(s): 

I am an empathetic, ambitious person who is open to new experiences. I am studying for a master's 

degree in social work in Sanok. I like helping others and developing my skills. 

Abstract: 

School is one of the most important educational institutions in a child's and teenager's life. Its role 

is not only to provide knowledge and develop students' skills but also to shape proper social 

attitudes and support their emotional development. An important part of school is also preventing 

problem behaviors and addressing emerging educational difficulties. Properly conducted 

educational and preventive activities can significantly reduce the risk of social maladjustment and 

help young people function well in society. 
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QUANTITATIVE AND QUALITATIVE ANALYSIS 

Gabriela Różycka 
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A few words about the author(s): 

3rd year Economics student. 

Abstract: 

The author illustrates adverse demographic trends, such as the collapse of the birth rate  

and the aging of society, in which people over 65 years of age already account for more than  

a fifth of the population. The response to labor shortages is higher, nationally diversified 

immigration, the professional activation of seniors within the Silver Economy, and the widespread 

adoption of artificial intelligence, which boosts worker productivity. From a qualitative 

perspective, university degrees are giving way to digital skills and mental resilience, while public 

health remains a challenge. The study criticizes past social policies as insufficient for stimulating 

birth rates, emphasizes the growing importance of family support services, and discusses a new, 

selective migration strategy focused on security and integration. The main conclusion indicates 

that the exhaustion of the cheap labor model forces the construction of an economy based on high 

innovation, automation, and continuous upskilling of a shrinking population. 

Keywords: 
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COCA-COLA VS PEPSI: A BATTLE OF TASTE OR STRATEGY?  

A COMPARATIVE ANALYSIS OF COMPETITIVE ADVANTAGE  

IN GLOBAL BRANDS 

Anna Adamczyk 

AGH University of Science and Technology 
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A few words about the author(s): 

I am a 2nd year Management student at AGH University of Science and Technology, interested in 

marketing, brand management, and competitive strategies. 

Abstract: 

The rivalry between Coca-Cola and Pepsi provides one of the good examples of corporate 

competition. In spite of operating in the same tough industry with identical types of products,  

each company has its own strategy for being the leader in the market. The poster describes  

the ways, with which Coca-Cola and Pepsi try to ensure their supremacy through the use  

of positioning, communication with consumers, customer loyalty, distribution network, ideas 

development, and reaction to changes in consumer preferences. The poster analyzes how the two 

companies use emotions and culture, sports, music, lifestyle to differentiate themselves  

and develop closer relationship with consumers. Coca-Cola is known for its global values, 

emotions, and global popularity, while Pepsi is focused on people, enjoyment, music, sports,  

and fast communication. The poster provides the comparative analysis of the two companies with 

respect to marketing activities, brand stories, product distribution, and adaptation to changes  

in the market. It becomes clear from the poster that the competitive relationship between  

Coca-Cola and Pepsi goes far beyond the product features or prices, but consists of the 

combination of successful brands, messages, easy availability of the products, innovations,  

and adaptability to the changing consumer preferences. 

Keywords: 
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THE IMPACT OF PEER VIOLENCE  

ON A YOUNG PERSON'S ADULT LIFE 

Emilia Barzyk 
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A few words about the author(s): 

I am studying preschool and early school education and also hold a degree in care and educational 

pedagogy. I work as a caregiver, and my hobbies include baking cakes and tortes. 

Abstract: 

Peer violence is a significant social and educational problem that can have a long-term impact  

on the mental, emotional and social development of a young person. Experiences of violence 

during childhood and adolescence can affect not only the student's current functioning, but also 

his interpersonal relationships, self-esteem and the way he copes with difficulties in adult life. 

The consequences of experiencing peer violence were presented and attention was drawn  

to its possible impact on human functioning in adulthood. Various forms of peer-based violence 

are included, including physical, psychological, verbal, social and cyberbullying.  

Particular attention was paid to the consequences that may persist despite the end of the school 

period, such as difficulties in building relationships, low self-esteem, lack of security, problems 

with trusting others or difficulties in social and professional functioning. The importance  

of support from the family, teachers, specialists and peer group is also an important element.  

The topic aims to raise awareness of the long-term effects of violence and to emphasise  

the importance of early prevention, appropriate adult response and providing a safe environment 

for young people to develop. 

Keywords: 
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GREEN LOGISTICS AS A STRATEGIC FACTOR IN ENHANCING 

COMPETITIVE ADVANTAGE IN THE E-COMMERCE SECTOR 

Filip Dymarski 
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A few words about the author(s): 

Filip Dymarski is a Logistics student at Angelus Silesius Academy of Applied Sciences  

in Wałbrzych. His scientific interests focus on sustainable supply chain management and last-mile 

delivery optimization. 

Abstract: 

The explosive growth of e-commerce in recent years has put severe operational strain on parcel 

delivery networks. As a result, transportation emissions contribute to climate change and place 

additional stress on urban infrastructure. In response, enterprises are increasingly adopting green 

logistics concepts, combining environmental sustainability with high operational efficiency. 

This paper examines key ecological solutions in the e-commerce supply chain, including delivery 

route optimization, the deployment of low-emission vehicles, the introduction of biodegradable 

packaging, and efficient returns processing. 

The study analyzes how implementing environmentally friendly logistics practices can reduce 

operating costs and build lasting relationships with customers who prioritize reducing their 

ecological footprint. 

The findings indicate that sustainable supply chain practices are increasingly viewed as a vital 

strategic priority for doing business in the modern digital marketplace. 

Keywords: 
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MEN IN EDUCATION: THEIR PRESENCE  

AND ROLE THROUGHOUT HISTORY 

Marta Kazimierczak-Kołodziejczyk 

Jan Dlugosz University in Czestochowa 

martapraca@intmail.pl 
 

A few words about the author(s): 

The author of the presentation has been studying since 2022 at the Faculty of Social Sciences  

at Jan Dlugosz University in Czestochowa. The author is currently conducting research into the 

profession of preschool and primary school teachers. 

Abstract: 

The aim of the poster is to present the role of men in early childhood education throughout  

the centuries, from ancient times to the present day. It examines how the role and perception  

of men as teachers, educators, and caregivers of children have changed over time.  

Attention is also given to the transformations that the teaching profession has undergone, 

particularly in terms of the participation of women and men. Initially, children’s education was 

largely associated with the work of men - however, over time, the participation of women in this 

field gradually increased. Today, early childhood and primary education is considered a strongly 

female-dominated field, while the participation of men in the profession remains low.  

A historical perspective makes it possible to show how the current situation has developed,  

in which men constitute only a small proportion of the staff involved in the education and 

upbringing of young children. 
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ROAD RAGE AS A THREAT TO INTERNAL SECURITY 

Zuzanna Kędra 

Jan Grodek State University in Sanok 

zuzanna.kedra19@gmail.com 
 

A few words about the author(s): 

Master's student in Internal Security. Chairwoman of the CUSTODIA Student Research Club  

and a member of the Senate of Jan Grodek State University in Sanok. 

Abstract: 

Road rage is a phenomenon that may negatively affect both the safety of road users and public 

order. Dangerous driver behaviour, such as forcing the right of way, deliberately blocking  

the road, performing sudden manoeuvres or engaging in conflicts with other road users, may lead 

to collisions and accidents and, in some cases, also to acts of violence and the escalation  

of conflicts. The aim of this paper is to analyse the causes of road rage and its impact on internal 

security. Particular attention is paid to factors that contribute to aggressive behaviour, including 

stress, time pressure, a sense of anonymity and a low level of communication culture among road 

users. The paper also discusses the importance of Police activities, driver education, surveillance 

systems and public awareness campaigns in preventing this phenomenon. The analysis indicates 

that effectively reducing road rage requires coordinated preventive, educational and enforcement 

measures. Limiting the scale of this phenomenon may contribute to improving road safety  

and increasing the sense of security among road users. 

Keywords: 
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SUPPLIER CONCENTRATION AFTER THE RUSSIAN ENERGY 

SHOCK: EU IMPORT PORTFOLIOS FOR COAL, CRUDE OIL, 

REFINED OIL AND LNG, 2021-2025 

Adrian Kowalczyk 
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A few words about the author(s): 

Adrian Kowalczykis a 1st year student of International Relations at the University of Lodz.  

He is a co-founder and the current Vice-Chairman of the Student-Doctoral Scientific Club  

of Political Debate. 

Abstract: 

Russia's invasion of Ukraine prompted the European Union to replace fossil-fuel supplies that had 

created substantial political and economic exposure. A decline in Russia's market share, however, 

does not establish that the remaining import portfolio became more diverse. This study separates 

those two changes. Monthly Eurostat Comext records are used to reconstruct EU-27 extra-EU 

supplier portfolios for coal and coke, crude oil, refined petroleum oils and liquefied natural gas. 

Physical quantities are aggregated for 2021 and 2025. Supplier concentration is measured with 

the Herfindahl-Hirschman Index and its inverse, the effective number of suppliers.  

A proportional-replacement benchmark estimates the concentration that would have resulted had 

Russia's released share been allocated across the other 2021 suppliers without changing their 

relative positions. Russian shares fell from 51.7% to virtually zero in coal, from 25.8% to 2.2% 

in crude oil and from 44.3% to 0.5% in refined oil. All three portfolios became less concentrated. 

LNG followed another trajectory. Russia's share declined only from 17.4% to 12.6%, while the 

United States reached 53.0%. LNG concentration rose from 0.177 to 0.319, and its effective 

supplier count fell from 5.7 to 3.1. The findings show that reduced exposure to Russia and supplier 

diversification should be monitored as separate dimensions of EU strategic autonomy. 
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SERVICES AND THE ORGANISER 

Jakub Krawiec 
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A few words about the author(s): 

Student of Internal Security at Jan Grodek State University in Sanok. 

Abstract: 

Safety at mass events constitutes an important element of internal security, particularly due  

to the large number of participants gathered in one place and the possibility of various threats 

occurring. The aim of this study is to present the main factors influencing the safety of participants 

at mass events and to analyse the role of the organiser, security personnel, and emergency services 

in preventing and responding to dangerous situations. The paper discusses issues related to access 

control, securing the event area, responding to aggressive behaviour, organising evacuation,  

and cooperation with the Police and other relevant services. The analysis indicates that  

an effective system for ensuring safety at mass events requires appropriate organisational 

preparation, efficient information flow, and proper coordination among all entities responsible  

for security. The implementation of preventive measures and appropriate response procedures 

may significantly reduce the risk of threats and enhance the safety of participants at mass events. 
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IN PUBLIC SPACES 

Barbara Krok 
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A few words about the author(s): 

Master's student in internal security, secretary of the student research group. 

Abstract: 

Urban surveillance is one of the commonly used tools supporting safety in public spaces.  

Video surveillance systems are used both to prevent crime and offences and to enhance  

the effectiveness of actions undertaken by services responsible for maintaining public order.  

The aim of this study is to present the importance of urban surveillance for internal security  

and to analyse its impact on the level of threats and the sense of security among residents.  

The paper discusses the preventive function of surveillance, its role in enabling rapid responses 

to incidents and identifying offenders, as well as the influence of cameras on the behaviour  

of users of public spaces. The analysis indicates that urban surveillance can provide significant 

support for public services and contribute to an increased sense of security among society. 

However, its effectiveness depends on the appropriate placement of cameras, efficient system 

management, and cooperation between institutions responsible for security. The appropriate use 

of urban surveillance may contribute to improving safety and maintaining public order. 
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CHALLENGES FOR INTERNAL SECURITY 
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A few words about the author(s): 

I am an undergraduate student of Internal Security with an interest in public safety, crisis 

management, and emerging security technologies. 

Abstract: 

The increasing use of drones in public spaces creates new opportunities but also significant 

challenges for internal security. Drones can support emergency services, surveillance, and crisis 

management, but their unauthorized use may threaten public safety, critical infrastructure, 

privacy, and large public events. This paper examines the main security risks associated  

with drones and discusses selected methods of prevention and response. Particular attention  

is given to the role of law enforcement, technological solutions, and legal regulations in ensuring 

the safe use of drones in public spaces. 

Keywords: 
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A few words about the author(s): 

Student of Finance and Accounting at Nicolaus Copernicus University in Toruń. Interested  

in financial markets, modern payment systems, fintech solutions, and consumer behavior. 

Abstract: 

The contemporary financial market is undergoing an intense technological transformation, 

characterized by a rapid shift from traditional cash usage toward modern digital payment 

instruments. This study analyzes the development of cashless transaction methods in Poland, 

focusing on the BLIK payment system, contactless solutions, and mobile banking applications. 

The paper explores how the digitization of transactions influences daily consumer spending 

habits, perception of financial security, and household budget management. The analysis reveals 

that while the convenience and accessibility of digital payments significantly streamline economic 

activities, they may also encourage impulsive spending behavior by reducing the psychological 

"pain of paying" associated with physical cash transactions. Furthermore, the study examines  

the role of mobile banking notifications and automatic savings features in shaping personal 

financial discipline. The conclusions emphasize the critical role of financial literacy and conscious 

spending habits within an increasingly digitalized economy. 
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A few words about the author(s): 

Weronika Stańczyk is a Banking and Digital Finance student at the University of Lodz.  

With a background in Business Analytics and IT, her interests focus on digital finance  

and consumer protection within the financial sector. 

Abstract: 

The integration of machine learning into the banking sector has fundamentally transformed  

how credit eligibility is evaluated. While automated scoring promises objectivity and enhanced 

operational efficiency, it introduces a hidden risk, which is algorithmic bias. The study examines 

how complex, data-driven decision-making can unintentionally penalize specific demographic 

groups, ultimately jeopardizing fundamental consumer rights. 

Based on a multidisciplinary framework, the research analyzes the intersection of financial 

analytics and modern regulatory standards, such as the GDPR and the European AI Act.  

By evaluating secondary data from academic literature, regulatory bodies, and industry reports,  

it identifies critical vulnerabilities in how predictive models process socio-economic variables. 

Findings suggest that rather than eliminating human prejudice, poorly calibrated algorithms often 

amplify historical inequalities. This phenomenon, frequently referred to as digital redlining, 

disproportionately restricts credit access for the most vulnerable socio-economic groups.  

What is designed as a technological innovation paradoxically acts as a mechanism for structural 

financial exclusion. 

Ultimately, ensuring consumer equity in the digital finance era requires comprehensive 

adjustments in how automated systems are regulated, bridging the gap between technological 

advancement and fair lending practices. 
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A few words about the author(s): 

My name is Krzysztof. I am a master’s student in Internal Security and have recently completed 

my first year of the programme. I am particularly interested in modern technologies and their 

applications in the field of security. 

Abstract: 

Social media have become one of the most important tools of social communication.  

However, their dynamic development has also created new challenges and threats to the internal 

security of states. The aim of this paper is to analyse the impact of social media on internal 

security, with particular emphasis on disinformation, information manipulation, cybercrime,  

and the potential use of social media platforms to cause social destabilisation. The paper examines 

both the threats resulting from the widespread and rapid dissemination of information  

and the positive aspects of social media use by public institutions, including crisis communication, 

public warnings, and responses to emerging threats. Particular attention is also given to challenges 

associated with the development of artificial intelligence, especially the creation of AI-generated 

content and deepfake technology. Contemporary social media should therefore be viewed not only 

as communication platforms but also as an important environment influencing societal resilience 

and the functioning of the state. Effectively addressing these challenges requires the development 

of digital literacy, public education, cooperation between public institutions and the technology 

sector, and the adaptation of existing security mechanisms to the rapidly changing information 

environment. 

Keywords: 

disinformation; cybersecurity; artificial intelligence; deepfake; information security 

 

 

 



 
 

34 

 

THE SOCIAL SECURITY SYSTEM IN POLAND – THE EVOLUTION  

OF CHANGES TO THE SECOND AND THIRD PILLARS 

Dominika Suszczyńska 

Białystok University of Technology 

dominikasuszczynska@gmail.com 
 

A few words about the author(s): 

A 2nd year student of finance and accountancy. 

Abstract: 

The purpose of this article is to present the social security system in Poland, including a discussion 

of Open Pension Funds (OFE) and Employee Capital Plans (PPK) as key instru-ments of the 

second and third pillars of the pension system. An analysis of data on the number of participants 

and accumulated assets in the OFE for the period 2013÷2025, as well as data characterizing the 

PPK since the program’s inception, has shown that it is thanks to the widespread adoption of the 

PPK as a key element of the third pillar of social security that, in the long term, the pension system 

will transition from a pay-as-you-go sys-tem to a funded system. 
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A few words about the author(s): 

Doctoral student at UMCS focusing on Slavic themes, cultural memory, folk traditions, 

Podkarpacie’s culture, the role of art in human development, and the impact of modern media  

on society. 

Abstract: 

Contemporary interest in Slavic heritage in digital media requires combining quantitative  

and qualitative methods, as cultural change becomes visible both in online content and in the 

practices of its creators and audiences. The analysis of internet materials makes it possible  

to capture the dynamics of this phenomenon: the ways Slavic themes are presented, the forms  

of their reinterpretation, and the reactions of online communities. Statistical research based  

on surveys and interviews complements this picture by revealing users’ motivations, emotions, 

and identity related needs.  

Only by juxtaposing digital data – including analyses of word popularity – with an anthropological 

perspective can we understand how users assign meaning to Slavic symbols and incorporate them 

into their cultural practices. Such an approach uncovers the mechanisms behind the growing 

interest and explains why Slavic heritage is becoming an attractive cultural resource today. 
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A few words about the author(s): 

Oliwia Czernelewska is a biotechnology student interested in molecular oncology, cancer biology, 

and emerging therapeutic strategies targeting cellular mechanisms of cancer progression. 

Abstract: 

Ferroptosis is an iron-dependent, non-apoptotic form of regulated cell death characterized  

by excessive lipid peroxidation and disruption of cellular redox homeostasis. Its distinct molecular 

mechanisms make it a promising therapeutic strategy for tumors resistant to conventional 

treatments. Ferroptosis is regulated by three interconnected processes: iron metabolism, 

polyunsaturated fatty acid metabolism, and antioxidant defense. Particular attention is given  

to the System Xc-/GSH/GPX4 axis and GPX4-independent defense systems, including FSP1-

CoQ10, DHODH, and GCH1-BH4. Tumor suppressors and oncogenic pathways, including p53, 

BAP1, NRF2, and PI3K/AKT/mTOR, play important roles in determining ferroptotic sensitivity. 

Pharmacological ferroptosis inducers and natural bioactive compounds, including terpenes, 

saponins, alkaloids, and flavonoids, represent potential multi-target ferroptosis modulators.  

Key translational challenges, including limited bioavailability, off-target toxicity, and the lack  

of reliable biomarkers, highlight the need for further research into safe and effective ferroptosis-

based cancer therapies. 
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A few words about the author(s): 

The authors are 2nd year medicine students engaged in scientific research combining rapid lab 

diagnostics with a clinical approach. Group supervised by Małgorzata Kozioł, Medical Laboratory 

Scientist, spec. and PhD in microbiology. 

Abstract: 

Eye makeup is a common part of many consumers' daily routine and an important element  

of preparing for special occasions. Consumers frequently use products such as mascaras, 

eyeliners, and eyeshadows, but proper hygiene of cosmetic accessories, including makeup 

brushes, applicators, and mascara wands, is often overlooked. Poor hygiene practices can 

contribute to the microbiological contamination of eye cosmetics (EC), increasing the risk of eye 

irritation and infections. Previous studies have demonstrated the presence of microorganisms  

in used eye cosmetics, including Staphylococcus aureus, coagulase-negative Staphylococci 

(CoNS), Pseudomonas aeruginosa, Bacillus spp., Escherichia coli, and the yeast Candida albicans.  

In one recent study, Bacillus spp. were detected in 64.8% of samples, while CoNS were identified 

in 63.4%. Contaminated EC may serve as a source of microbial exposure to the ocular surface, 

increasing the risk of conjunctivitis, keratitis, and corneal ulceration. Therefore, proper hygiene 

practices, appropriate storage, regular replacement of cosmetic products, and avoiding the sharing 

of eye makeup are essential to reduce the risk of microbial contamination and associated ocular 

complications. The aim of this study was to raise awareness of the hidden microbial hazards 

associated with EC, identify the major sources of contamination, and emphasize the importance 

of proper hygiene practices in preventing ocular infection. 
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A few words about the author(s): 
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Abstract: 

Tattooing has evolved from a subcultural practice into a mainstream global phenomenon, with 

31.5% of adults in Western countries having at least one tattoo. As the tattooed population grows, 

clinicians face an increasing number of cutaneous complications, including inflammatory and 

allergic reactions and infections. Approximately 93% of local tattoo infections occur on the limbs. 

Important risk factors include inadequate hygiene and aseptic standards (31.4%) and non-sterile 

instruments (31.8%). Fungal infections are among the rarest reported tattoo-associated infections 

(3%) and may develop at various intervals after tattooing, depending on the pathogen. The most 

commonly isolated dermatophytes include Trichophyton rubrum, Epidermophyton floccosum, 

Microsporum canis, Microsporum gypseum, and Trichophyton tonsurans. Contaminated ink may 

also transmit opportunistic fungi, including Acremonium spp. and Aspergillus fumigatus, 

potentially leading to systemic infection. This study aimed to review the current literature on 

tattoo-associated fungal infections, focusing on misleading clinical manifestations, overlap with 

pigment reactions, diagnostic challenges, and recommended management strategies. 
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Abstract: 

Chlamydia trachomatis is the most common bacterial sexually transmitted infection (STI). 

According to data from the European Centre for Disease Prevention and Control (ECDC), more 

than 213,000 confirmed cases were reported in Europe in 2024, with the highest incidence 

observed among women aged 20÷24 years. In Poland, the number of reported infections remains 

relatively low. However, according to the National Institute of Public Health (NIZP PZH),  

this may be attributed to limited diagnostic testing and underreporting. This suggests that official 

epidemiological data may underestimate the true burden of disease. A major clinical challenge  

is the asymptomatic or paucisymptomatic course of infection in most women, which contributes 

to delayed diagnosis and increases the risk of pelvic inflammatory disease (PID), infertility,  

and ectopic pregnancy. An increasing body of evidence suggests that changes in the composition 

of the cervicovaginal microbiota in young sexually active women may be associated with 

influence susceptibility to C. trachomatis transmission, infection development and persistence. 

The aim was to evaluate current evidence on the potential correlation of cervicovaginal microbiota 

and C. trachomatis. 
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Abstract: 

Cerebellar hypoplasia is a heterogeneous condition leading to persistent deficits in coordination, 

ataxia, hypotonia, and reduced functional mobility, while evidence‑based physiotherapy 

guidelines remain limited. This review analyzed 261 publications from SciSpace, Google Scholar, 

and PubMed covering neurodevelopmental therapy (NDT/Bobath), task‑oriented training, 

balance and gait rehabilitation, and technology‑assisted methods. Early physiotherapy leveraging 

neuroplasticity supports improvements in postural control and motor milestone acquisition. 

Task‑oriented training, treadmill protocols, interactive platforms, and hippotherapy  

show moderate to good evidence for enhancing gait and functional independence. Robot‑assisted 

therapy, virtual reality, and aquatic therapy demonstrate promising feasibility.  

Effective interventions include balance training, coordination exercises, trunk stabilization,  

gait rehabilitation, and neuromotor facilitation techniques (NDT, PNF, Rood). Physiotherapy  

is essential across the lifespan, though the lack of high‑quality randomized controlled trials 

highlights the need for further prospective research. 
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Abstract: 

Organismal aging is a complex biological process conditioned by environmental and genetic 

factors. One of the most thoroughly studied markers of aging is telomeres. By protecting the ends 

of chromosomes, they are responsible for genome stability and maintaining physiological cell 

functions. With age, during successive cell divisions, they undergo shortening, which leads  

to impaired tissue regenerative capacity and an increased incidence of disease, playing a crucial 

role in shaping quality of life and lifespan. 

The aim of this study is to analyze the literature regarding the role of telomeres in organismal 

aging, evaluate the impact of their shortening on lifespan, and establish their relationship with 

disease development. A literature review was conducted using PubMed, Google Scholar,  

and Elsevier databases, incorporating review papers and meta-analyses published within the last 

7 years. 

The literature review indicates that telomere shortening is associated with an increased risk  

of cardiovascular, neurodegenerative, and metabolic diseases, as well as certain cancers.  

Factors accelerating this process include tobacco smoking, chronic stress, an improper diet,  

and low physical activity. 

Telomeres play a key role in the aging process of an organism, and their length is an important 

health indicator. Modifying lifestyle factors can influence the preservation of their length, opening 

up preventive opportunities to improve quality of life and extend lifespan. 
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Abstract: 

Sleep is a complex physiological process whose proper course is essential for human health.  

The recording of biosignals such as EEG, EOG, and EMG enables the monitoring of changes 

occurring during different sleep stages and their identification. This work presents sleep 

architecture, dreams, as well as nightmares, their causes, impact on sleep quality, and therapeutic 

approaches. It also addresses the importance of sleep for health and the potential applications  

of sleep studies in medicine. 
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Abstract: 

mRNA vaccines represent an effective alternative to traditional vaccines due to their high 

immunogenicity, safety, and efficacy, as well as their potential for rapid and low-cost production. 

They are the subject of extensive research, and their mechanism of action enables broad 

application across various fields of medicine. The aim of this study is to summarize the current 

state of knowledge regarding the mechanisms of action of mRNA vaccines and to discuss their 

current role and future prospects in medicine.  

A literature review was conducted using the PubMed, Elsevier, and Google Scholar databases, 

focusing on the current applications of mRNA vaccines, their mechanisms of action, and their 

clinical prospects. 

mRNA vaccines deliver genetic information encoding a specific antigen into cells, where  

the antigen is then synthesized in the cytoplasm and presented to the immune system. This leads 

to the activation of both cellular and humoral immune responses. Compared with many 

conventional vaccines, this technology enables relatively rapid and less costly development  

of vaccine formulations. Following its success against COVID-19, this approach is also being 

developed for other infectious diseases and in oncology, including personalized cancer vaccines. 

mRNA vaccines have considerable potential in the prevention and treatment of various diseases, 

but their further development requires additional research on safety, efficacy, and methods  

of delivering mRNA to target cells. 
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Abstract: 

Pain is one of the most common symptoms in hospitalized patients. It is an important clinical 

problem that can affect quality of life, daily functioning, and recovery. Effective pain management 

requires not only the right treatment, but also regular pain assessment and checking whether  

the treatment is working. Nurses have an important role in this process because they spend  

a lot of time with patients and can quickly notice changes in their condition. Regular pain 

assessment using appropriate pain scales, observation of the patient, documentation,  

and communication with the medical team are important parts of nursing care. Patient education 

and non-drug methods of pain relief are also important. Good nursing care can improve pain 

management, reduce patient discomfort, and increase the patient’s sense of safety and comfort. 
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Abstract: 

This presentation outlines the potential applications of the Fastpong system in sports training  

and in supporting the rehabilitation of people with neurodegenerative diseases, particularly 

Parkinson’s disease. Table tennis simultaneously engages eye-hand coordination, rapid decision-

making, attention, reaction time, as well as motor and social functions. Pilot studies to date 

indicate that this form of training is feasible and may yield beneficial effects; however, 

methodological limitations do not yet allow for a clear determination of its advantages over other 

forms of physical activity. Fastpong is an advanced training platform comprising interactive light 

modules placed on the table, a ball-serving robot, a mobile app and an analytics system. It allows 

users to adjust, amongst other things, the speed, frequency, spin, serving position and trajectory 

of the ball, as well as to tailor the difficulty of the exercises to the user’s abilities. The system also 

provides immediate feedback and records the accuracy of shots, the speed at which tasks  

are performed, training history and progress. 
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Abstract: 

Stress, anxiety, and depressive disorders in pregnant women represent a widespread  

yet persistently underdiagnosed clinical issue. Maternal stress and depression are associated with 

an elevated risk of numerous adverse outcomes for the fetus. This article focuses on analyzing  

the negative impact of these factors during pregnancy, taking into account alterations in the child's 

brain microstructure and the increased risk of neurodevelopmental disorders later in life.  

The review also covers the effect of elevated cortisol levels on birth weight, gut microbiome 

dysbiosis, and the development of respiratory diseases in the offspring. Particular emphasis  

is placed on the importance of prophylaxis, incorporating mindfulness training, the Mediterranean 

diet, regular physical activity, and music therapy. The final section synthesizes current knowledge 

and outlines future research directions regarding the impact of gestational stress on pregnancy 

outcomes and offspring health. 
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Abstract: 

Type 2 diabetes has become one of the key global health threats, emerging as an unprecedented 

epidemic of the 21st century. The rapid surge in incidence is linked to civilizational changes, such 

as a sedentary lifestyle, chronic stress, and the widespread consumption of ultra-processed food. 

These factors trigger abdominal obesity and insulin resistance, which form the foundation of the 

condition. Initial compensatory hyperinsulinemia eventually gives way to the exhaustion  

of pancreatic beta cells, leading to sustained hyperglycemia. 

The long-term, asymptomatic progression of the disease results in extensive multiorgan damage. 

In the microcirculation, diabetic retinopathy, nephropathy, and neuropathy develop, threatening 

vision loss or renal failure. Meanwhile, in large blood vessels, metabolic disturbances accelerate 

the progression of atherosclerosis, drastically increasing the risk of myocardial infarction, stroke, 

and diabetic foot syndrome. 

Early identification of abnormalities at the prediabetes stage and patient education are crucial  

for reducing cardiovascular mortality. The objective of this presentation is to delineate  

the pathophysiological cascade of type 2 diabetes, from environmental factors and cellular 

mechanisms to organ complications, with a particular focus on the role of lifestyle medicine  

in clinical practice. 
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Abstract: 

INTRODUCTION: Alice in Wonderland Syndrome (AIWS) is a rare perceptual disorder.  

Despite its critical nature, it causes anxiety and disorientation. It most often co-occurs with 

migraine, epilepsy, and infections. Its lack of recognition in the ICD-10/DSM-5 contributes  

to misdiagnosis. 

OBJECTIVE: The aim of this study is to systematize the current state of knowledge on  AIWS, 

including its clinical phenomenon, diverse etiology, pathophysiology, contemporary diagnostic 

and therapeutic challenges. 

METHODOLOGY: A systematic literature review was conducted in PubMed and Scopus 

covering 63 publications from 2021÷2026. The analyzed results included meta-analyses, case 

reports, guidelines, and Phase II and III clinical trials. 

RESULTS: AIWS symptoms are divided into types A, B, and C. Infectious causes predominate  

in children, migraine – in adults. The pathophysiology is associated with a transient dysfunction 

of multisensory integration neural networks, with a key hub in the temporoparietooccipital 

junction. New reports indicate drug-induced AIWS, post-stroke visual cortex AIWS, and size 

agnosia in dementia with Lewy bodies. Treatment is based on the underlying disease, but rTMS 

stimulation has been shown to be highly effective. 

CONCLUSIONS: AIWS is a heterogeneous dysfunction of neural networks with a favorable 

prognosis. The lack of standards and fear of stigma hinder diagnosis. Multicenter studies using 

functional neuroimaging and standardization of clinical tools are essential. 
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Abstract: 

The TRPV1 (transient receptor potential cation channel subfamily V member 1) is a non-selective 

cation channel on primary nociceptors activated by capsaicin, high temperature, and protons, 

playing a key role in pain transduction. Prolonged capsaicin exposure leads to channel down-

regulation underpinned by Ca²⁺ influx and calcineurin-mediated dephosphorylation.  

However, electrophysiological studies emphasize that no single mechanism fully accounts for this 

phenomenon, which also involves altered voltage dependence, reduced capsaicin affinity,  

and PLC-mediated PIP2 depletion. 

At high capsaicin concentrations, a reversible defunctionalization of nerve endings occurs through 

degeneration and subsequent regeneration of intraepidermal fibers, suggesting disease-modifying 

potential beyond symptomatic relief. This phenomenon underlies the clinical use of high-

concentration patches (8%, 179 mg capsaicin) in peripheral neuropathic pain-including diabetic 

neuropathy, chemotherapy-induced neuropathy, and postherpetic neuralgia-while low-

concentration formulations (0.04%) serve mainly as comparators. 

The aim of this paper was to review the molecular mechanisms of TRPV1 adaptation and their 

therapeutic role in chronic pain management. Evidence indicates that efficacy increases with 

repeated applications, with adverse events limited mostly to the application site. Further research 

is needed on predictors of therapeutic response and inter-individual differences in TRPV1 down-

regulation. 
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Abstract: 

Introduction: Obesity is a chronic metabolic disease that poses a significant challenge to medicine. 

Today’s incretin-based therapies have led to the development of multireceptor agonists, including 

retatrutide, which may yield promising results in the treatment of obesity and metabolic syndrome. 

Description: Retetrutide is a triple agonist of the GLP-1, GIP, and glucagon receptors that  

is currently undergoing clinical trials. By acting on these receptors simultaneously, it increases 

glucose-dependent insulin secretion, suppresses appetite, and, by acting on glucagon receptors, 

increases energy expenditure through the utilization of energy substrates. Clinical trials have 

shown reductions in body weight, BMI, and waist circumference. Meta-analyses have also 

demonstrated improvements in blood glucose levels, HbA1c, and blood pressure. Weight loss 

effects were observed as early as the initial stages of therapy, and their magnitude increased with 

the duration of treatment and higher doses. In turn, Phase II studies showed a weight reduction  

of up to 24% in obese patients after one year of treatment. The drug also has a positive effect  

on fatty liver disease. The most common known adverse effects are gastrointestinal symptoms 

such as nausea, vomiting, diarrhea, and constipation, the frequency of which increases with dose. 

Conclusions: Retatrutide demonstrates high efficacy in reducing body weight and normalizing 

metabolic parameters. With its triple mechanism of action, retatrutide represents an important 

direction for the development of obesity pharmacology. Despite promising results, further 

research is needed, particularly regarding long-term use, the durability of treatment effects,  

and the quality of weight loss. 
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Abstract: 

Asthma is a heterogeneous chronic inflammatory disorder of the airways affecting over 260 

million people globally, presenting a major public health challenge. Its epidemiological pattern 

demonstrates higher prevalence in high-income countries, with a male predominance during 

childhood shifting to a female predominance in adulthood.   

The etiology stems from complex gene-environment interactions that induce airway 

hyperresponsiveness, mucosal edema, and structural bronchial remodeling.  

Pathophysiologically, asthma is categorized into two main inflammatory endotypes: T2-high 

(eosinophilic/allergic, orchestrated by IL-4, IL-5, and IL-13) and T2-low (neutrophilic  

or paucigranulocytic). Major clinical phenotypes include allergic, non-allergic, late-onset,  

and obesity-associated asthma.   

The clinical course is characteristically variable, featuring episodic exacerbations and remissions. 

Cardinal symptoms comprise paroxysmal dyspnea, wheezing, chest tightness, and a dry cough 

(predominantly nocturnal), typically provoked by triggers such as aeroallergens, viral infections, 

exercise, or cold air.   

Differential diagnosis requires distinguishing asthma from chronic obstructive pulmonary disease 

(COPD), asthma-COPD overlap (ACO), bronchiectasis, heart failure, vocal cord dysfunction 

(VCD), and upper airway cough syndrome (UACS). 
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Abstract: 

Myocardial infarction is most commonly associated with significant atherosclerotic lesions in the 

coronary arteries. However, in some patients who meet the diagnostic criteria for acute myocardial 

infarction, coronary angiography reveals no significant stenoses. This condition is known  

as MINOCA (Myocardial Infarction with Non-Obstructive Coronary Arteries). It accounts  

for approximately 5÷6% of infarction cases referred for coronary angiography and is particularly 

common among women and younger individuals. The aim of this paper is to present the current 

state of knowledge regarding the pathophysiology, diagnosis, and management of patients with 

MINOCA, based on a review of available scientific literature, with a particular focus  

on publications indexed in PubMed. Key mechanisms leading to infarction in the absence  

of obstructive coronary artery disease (such as atherosclerotic plaque disruption, coronary artery 

spasm, spontaneous coronary artery dissection (SCAD), microcirculatory dysfunction,  

and embolism) will be discussed. Special attention will be paid to identifying the underlying 

causes of MINOCA, including the role of cardiac magnetic resonance imaging and intravascular 

imaging techniques such as OCT and IVUS. 
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Abstract: 

Staphylococcus aureus is a leading pathogen responsible for severe bloodstream infections, 

carrying a high risk of sepsis, infective endocarditis, and metastatic complications. Every positive 

blood culture demands immediate, structured clinical evaluation. This narrative review outlines 

current principles for the diagnosis and treatment of S. aureus bloodstream infections, focusing 

on source identification, complication screening, and targeted antimicrobial management. 

Successful clinical management relies on key operational steps. Obtaining follow-up blood 

cultures is essential to assess the duration of bacteremia and identify persistent infection. 

Diagnostic evaluation requires active screening for metastatic complications, including 

osteoarticular infections and deep-seated abscesses, alongside echocardiographic assessment 

(TTE, complemented by TEE in high-risk patients). Targeted antimicrobial therapy must  

be tailored to methicillin susceptibility, utilizing beta-lactams for MSSA and dedicated  

anti-MRSA agents for resistant strains. Aggressive source control (specifically the removal  

of infected intravascular devices, abscess drainage, and appropriate management of infected 

implants) remains a non-negotiable component of care. 

Prompt diagnosis, tailored antimicrobial therapy, rigorous microbiological monitoring,  

and effective source control are critical interventions required to reduce complication rates, 

recurrence, and overall mortality. 
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Abstract: 

Hyaluronic acid (HA) remains the gold standard in aesthetic medicine due to high 

biocompatibility and excellent volumizing results. However, its globally increasing use correlates 

with a rising incidence of side effects that can lead to serious health consequences. Complications 

are classified as early (acute) or delayed. Acute emergencies notably include vascular embolism, 

causing tissue ischemia and necrosis. Late complications, such as Delayed Onset Nodules (DON), 

foreign body reactions, or biofilm formation, frequently coexist with immune hyperreactivity. 

This paper reviews the literature on the pathophysiology of HA filler complications, emphasizing 

the therapeutic benefits of hyaluronidase and ultrasound (US) navigation. The review  

was conducted using PubMed, Elsevier, and Google Scholar to explore complication mechanisms 

alongside modern treatment protocols. 

Reviewed studies show that immediate high-dose hyaluronidase injection is crucial to reverse 

acute ischemic incidents. Furthermore, US imaging significantly enhances treatment by enabling 

the targeted dissolution of HA deposits under probe guidance, maximizing efficacy and 

minimizing tissue damage. For delayed complications, accurate diagnostics allow for targeted 

antibiotic or immunosuppressive therapy. 

Hyaluronidase combined with US diagnostics is a highly effective option for managing  

HA complications. Standardizing rescue procedures and continuing medical education remain 

essential to enhance patient safety. 
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Abstract: 

Dietary fiber is an important component of a healthy diet and plays a significant role  

in maintaining proper gastrointestinal function. Evidence suggests that adequate dietary fiber 

intake may contribute to the prevention of civilization diseases, including obesity, type 2 diabetes, 

and cardiovascular diseases. The aim of this study was to review current scientific evidence 

regarding the role of dietary fiber in the prevention of selected civilization diseases and assess  

its potential effects on metabolic and gastrointestinal health. A narrative literature review  

was conducted based on recent peer-reviewed studies. Current evidence indicates that higher 

dietary fiber consumption is associated with increased satiety and may support healthy body 

weight maintenance. Dietary fiber may also contribute to improved glycemic control, lipid 

metabolism (including LDL cholesterol reduction), and normal intestinal function.  

Furthermore, epidemiological evidence supports its protective role against gastrointestinal 

malignancies, particularly colorectal cancer. These findings highlight the importance of adequate 

dietary fiber intake as an element of nutritional strategies aimed at the prevention of civilization 

diseases. Increasing the consumption of fiber-rich foods may contribute to maintaining metabolic 

and gastrointestinal health. 
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Abstract: 

Major depressive disorder (MDD), bipolar disorder and schizophrenia (SCZ) remain classified  

as distinct entities, yet accumulating evidence points to overlapping neuroimmunological 

pathomechanisms. Large-scale GWAS meta-analyses reveal significant genetic overlap between 

these disorders and autoimmune conditions. Microglia emerge as central integrators, linking 

peripheral inflammation to synaptic pruning, glutamatergic dysregulation and impaired 

neuroplasticity. In vivo PET imaging using TSPO tracers demonstrates increased microglial 

activation in frontotemporal regions in MDD, while in SCZ results are more heterogeneous.  

The kynurenine pathway provides a biochemical bridge between immune activation  

and neurotransmitter imbalance, with elevated quinolinic-to-kynurenic acid ratios observed across 

all three disorders. Peripheral meta-analyses confirm consistently elevated pro-inflammatory 

cytokines in patient groups compared to healthy controls. Importantly, baseline inflammatory 

markers correlate with treatment resistance and predict response to antidepressants.  

These findings have direct therapeutic implications: anti-inflammatory agents are increasingly 

investigated as augmentation strategies, while gut–brain axis modulation represents a promising 

frontier. Future trials must move beyond categorical diagnoses toward biologically defined patient 

subgroups to fully exploit the potential of immunomodulatory therapies. 
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Abstract: 

Fibroblast growth factor 21 (FGF21) is a hepatically derived endocrine mediator regulating 

metabolic homeostasis and energy balance. Obesity is associated with elevated circulating FGF21 

despite persistent dysfunction, prompting the concept of FGF21 resistance. Whether this reflects 

genuine resistance or an adaptive but insufficient response remains unresolved. 

This review critically evaluates FGF21 in obesity, focusing on FGF21–FGFR–β-Klotho 

signalling and FGF21 analogues. 

Elevated FGF21 appears to reflect adaptation to metabolic stress, lipotoxicity, hepatic steatosis, 

and inflammation. Impaired signalling may nevertheless occur through alterations in FGFR1c and 

β-Klotho expression, downstream pathways, and FGF21 degradation. Pharmacological FGF21 

analogues retain biological activity, improving triglycerides, adiponectin, and hepatic steatosis, 

while effects on glycaemic control, insulin sensitivity, and body weight are less consistent. 

The evidence favours a model in which elevated FGF21 represents a compensatory response that 

becomes insufficient under chronic metabolic overload and may coexist with partial, tissue-

specific attenuation of signalling, rather than generalized hormonal resistance. FGF21 resistance 

is therefore a pathophysiological concept rather than an established clinical entity.  

Further research should identify biomarkers distinguishing adaptive insufficiency from genuine 

hormonal resistance. 
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Abstract: 

BACKGROUND: Ischemic stroke is a leading cause of disability worldwide. Growing evidence 

indicates that pre-stroke physical activity (exercise preconditioning) exerts neuroprotective 

effects. 

OBJECTIVE: To summarize the mechanisms of exercise preconditioning and the impact  

of pre-stroke physical activity on the acute phase of ischemic stroke. 

RESULTS: Pre-stroke physical activity improves endothelial function and cerebral blood flow, 

supports collateral circulation and angiogenesis, protects the blood-brain barrier, modulates 

inflammation and oxidative stress, and stimulates neuroplasticity through BDNF.  

Clinically, higher levels of pre-stroke physical activity are associated with lower stroke severity 

at admission (lower NIHSS scores) and lower short- and long-term mortality. In patients 

undergoing mechanical thrombectomy, higher pre-stroke physical activity is associated with 

better functional outcomes and may contribute to more favorable reperfusion. Beneficial effects 

are observed even with light physical activity, such as regular walking. 

CONCLUSIONS: Pre-stroke physical activity is a modifiable factor associated with a milder 

course of the acute phase of ischemic stroke, more favorable outcomes following reperfusion 

treatment, and lower mortality. These findings support the promotion of regular physical activity  

as an important component of primary stroke prevention. 
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Abstract: 

Kluver-Bucy syndrome (KBS) is a rare neuropsychiatric disorder caused by bilateral damage  

to the medial structures of the temporal lobes, including the amygdala, hippocampus, and adjacent 

areas. The clinical presentation of the syndrome includes hyperorality, hypersexuality, 

hyperphagia, hypermetamorphosis, visual agnosia and apathy. There are numerous etiological 

factors associated with Kluver-Bucy syndrome; however, the underlying mechanisms by which 

some pathological conditions lead to the development of KBS are not well documented.  

The most commonly reported causes in adults are head trauma and stroke, whereas in children, 

the most common cause is herpes simplex virus encephalitis. Determining the exact prevalence 

of KBS is difficult. The diagnosis is based on the clinical symptoms presented by the patient. 

Once the diagnosis is established, an important component of further evaluation is identifying  

the underlying disease that led to the development of KBS. There is no specific treatment  

for the syndrome. Treatment focuses primarily on controlling and alleviating symptoms.  

Some symptoms may persist for life, whereas others gradually resolve over several years.  

The prognosis and clinical course are variable and depend on the underlying etiology  

and the extent of brain damage. 
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Abstract: 

Frequent green space recreation increases ticks exposure, which can transmit pathogens, including 

those responsible for Lyme disease (LD). The causative agents belong to the Borrelia burgdorferi 

sensu lato complex. Diagnosis is based on clinical manifestations supported by serological testing. 

Current recommendations emphasize a two-step diagnostic approach: screening with ELISA, 

CLIA, or Multiplexed Microbead ImmunoAssay, followed by Western blot (WB).  

Interpretation should account for both false-positive and false-negative results.  

False-positive results occur in 2÷8% of healthy individuals in low-risk areas. Such reactions may 

be associated with other spirochetal infections, including Treponema spp, non-pathogenic 

genospecies of the B. burgdorferi, and as well Epstein-Barr virus (EBV). EBV is a widespread 

herpesvirus capable of establishing latency and reactivation. Primary infection may manifest  

as infectious mononucleosis. EBV infection can induce polyclonal antibody production, 

potentially contributing to cross-reactivity in serological assays. These findings highlight  

the importance of interpreting LD serology with clinical manifestations rather than in isolation. 

This is relevant when patients undergo self testing after a tick bite, which may lead to unnecessary 

antibiotic therapy. The aim of this study was to review current guidelines for LD diagnosis  

and highlight the significance of serological cross-reactivity, particularly in patients with  

EBV infection. 
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Abstract: 

Galvanic Skin Response (GSR), also known as Electrodermal Activity (EDA), is a non-invasive 

method that allows for the observation of the body's responses to various stimuli. This work 

presents fundamental information on GSR, its significance, and the possible uses of this technique 

in different fields of medicine. 
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Abstract: 

Cotard syndrome is a rare neuropsychiatric condition characterized primarily by nihilistic 

delusions involving the self, body or existence. Patients may believe that they are dead, that parts 

of their body have disappeared or ceased to function, or that they no longer exist. Its clinical 

presentation is heterogeneous and may also include depressive symptoms, anxiety, guilt, 

hypochondriacal beliefs, hallucinations and, in some cases, ideas of immortality. The syndrome 

is most frequently associated with severe mood disorders, particularly psychotic depression,  

but has also been described in schizophrenia and various neurological or medical conditions.  

Its underlying neurobiology remains uncertain, although disturbances within neural networks 

responsible for self-perception and emotional processing have been proposed. Diagnosis requires 

careful psychiatric assessment and exclusion of possible organic causes. Treatment is directed  

at the underlying disorder and may involve antidepressants, antipsychotics or mood stabilizers. 

Electroconvulsive therapy can be particularly effective in severe cases. Early recognition  

is essential because profound nihilistic beliefs may lead to self-neglect, refusal of food and 

suicidal behaviour. 
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Abstract: 

Delirium is an acute neuropsychiatric syndrome characterized by disturbances in attention, 

awareness, and cognition. It commonly affects hospitalized patients, especially those in intensive 

care units, after major surgery, or with severe systemic illness. Despite its high prevalence, 

delirium often remains underdiagnosed, leading to prolonged hospitalization, increased 

morbidity, and poorer patient outcomes. Recent advances in clinical practice have shifted  

the management of delirium from primarily pharmacological treatment toward a comprehensive, 

multidisciplinary approach focused on early recognition, prevention, and identification  

of reversible causes. Current evidence highlights the importance of routine delirium screening 

using validated assessment tools, optimization of pain management, minimization of unnecessary 

sedation, early mobilization, sleep promotion, adequate hydration, and family involvement  

in patient care. Pharmacological treatment is reserved for selected patients with severe agitation 

or when symptoms pose a risk the patient or staff. Recent studies emphasize non-pharmacological 

strategies as the cornerstone of care, including orientation support, mobilization, sensory aids,  

and family participation. This presentation will discuss how practical, evidence-based 

interventions can reduce the duration and severity of delirium, improve patient safety, and support 

recovery in hospital settings. 
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Abstract: 

This paper aims to summarize the current knowledge on methods used in bariatric surgery. 

Currently, these are divided into surgical methods – operative and endoscopic. To analyze  

this issue, available scientific reports, systematic reviews, meta-analyses, and clinical cases were 

reviewed. The gold standard in the surgical treatment of obesity is laparoscopic (minimally 

invasive) methods. They involve permanent changes to the anatomy of the gastrointestinal tract. 

These include sleeve gastrectomy (SG/LSG), Roux-en-Y gastric bypass (RYGB), Mini Gastric 

Bypass (MGB/OLGB), and SADI-S (Single Anastomosis Duodeno-Ileal Bypass). 

Endoscopic methods are less invasive procedures performed through the patient's mouth using  

a gastroscope, without making an incision in the abdominal wall. These include endoscopic 

gastroplasty (ESG / OverStitch Method) and intragastric balloon. The study also aims to compare 

available methods. Patients undergoing sleeve gastrectomy experience less hunger, however, 

there are reports of increased or even inducing reflux in some of them. The main advantage  

of the gastric bypass method is its strong metabolic effect and the absence of gastroesophageal 

reflux, while the main disadvantage is the risk of vitamin deficiencies. Endoscopic procedures  

are characterized by the absence of scarring and rapid patient recovery, however, the effects  

of treatment are lower than those of surgical methods (less weight loss). 
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Abstract: 

Epstein-Barr virus (EBV) is a widespread pathogen infecting over 90% of young adults 

worldwide. Primary infection is usually asymptomatic, with the virus persisting in a latent state 

for life. EBV replicates in pharyngeal epithelial cells, then enters the bloodstream and binds B 

cells via the CD21 receptor. The most common manifestation is infectious mononucleosis (IM), 

but in immunocompromised patients it can trigger EBV-associated hemophagocytic 

lymphohistiocytosis (EBV-HLH), accounting for ~0.01% of IM cases. EBV-HLH causes 

excessive proliferation of cytotoxic T and NK cells, triggering inflammation and macrophage 

activation destroying cells across organs. EBV-HLH is hard to diagnose due to overlap  

with sepsis, macrophage activation syndrome, and other HLH etiologies, delaying recognition  

and worsening prognosis. The diagnostic standard remains the HLH-2004 protocol, supported  

by HScore. Quantifying EBV DNA load by PCR confirms EBV as a trigger and monitors 

treatment. Distinguishing EBV from streptococcal pharyngitis is crucial, as similarity can mask 

rapid progression. Timely diagnosis enables prompt treatment via HLH-94/2004 protocol, 

combining immunotherapy with HSCT in refractory cases. Novel targeted therapies, including 

emapalumab, JAK1/2 inhibitors, anti-IL-6/IL-18 agents, and EBV-specific CTL therapy,  

may improve outcomes. This study reviews molecular mechanisms, diagnostic criteria,  

and therapeutic strategies for EBV-HLH, emphasizing rapid diagnosis for prognosis. 
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Abstract: 

INTRODUCTION: Furazidin is a synthetic API that exhibits antibacterial and bacteriostatic 

activity, used mainly for the treatment of bacterial urinary tract infections.                                                         

N-nitrosodimethylamine (NDMA) can be present in of the furazidin active substance and also  

can be formed in medicinal products with furazidin as a result of the reaction of trace amounts  

of dimethylamine remaining in the API with nitrosating agents present in excipients.  

The acceptable intake of NDMA is 96 ng/day. 

MATERIALS: HPLC with a triple-quad mass detector, Z-HILIC HPLC column, standards of 

NDMA and isotopically labelled NDMA, water, acetonitrile, furazidin (API) and tablets. 

RESULTS AND CONCLUSIONS: A quantitative method was developed and validated for the 

determination of NDMA content in samples containing furazidi within the concentration range of 

1.5÷18 ng/ml.  

Samples of the Furazidin API and tablets with different qualitative and quantitative compositions 

were tested, including several stability study time points. The results indicate: 

•both the active substance and the tablets contain significant amounts of NDMA 

•the NDMA content in furazidin tablets does not show significant changes during storage. 

The amount of NDMA in products containing furazidin may exceed the acceptable intake, 

depending on the maximum daily dose, established for a given medicinal product. 

Due to the significant content of NDMA, finished products containing furazidin should be tested 

for the presence of NDMA before batch release. 
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Abstract: 

Sleep-related hypermotor epilepsy (SHE) is a form of epilepsy with seizures occurring during 

NREM sleep. It is of high clinical significance due to difficulties in differential diagnosis  

with more common, benign sleep disorders such as parasomnias. Its etiology is not fully 

understood, though a genetic background is suspected. SHE is a rare disorder affecting both 

females and males, with the peak incidence occurring during childhood and adolescence.  

The clinical picture encompasses a broad spectrum-from sudden, stereotypical awakenings  

that recur multiple times throughout the night, to complex hypermotor seizures. Patients may 

complain about reduced sleep quality, yet excessive daytime sleepiness is usually not observed. 

Differentiation from parasomnias relies primarily on a detailed clinical history (taking into 

account, among other factors, seizure frequency, their clustering nature, and the timing of onset 

relative to falling asleep). In diagnostically challenging cases, video-EEG combined  

with polysomnography is required. However, standard carbamazepine treatment does  

not guarantee therapeutic efficacy in all individuals. 
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Abstract: 

Physical activity can improve skin function by enhancing microcirculation, cellular metabolism, 

mitochondrial function, and inflammatory regulation [1–3]. Regular exercise may support healthy 

skin aging by increasing dermal collagen and improving elasticity and thickness [2, 3]. 

Exercise may also accelerate wound healing. Studies in older adults have shown shorter healing 

times after regular training [1]. It can also support treatment of chronic wounds, especially venous 

leg ulcers, by improving venous return and calf muscle pump function [3]. Physical activity may 

benefit selected skin diseases. In psoriasis, exercise combined with weight loss may reduce 

disease severity [2]. In atopic dermatitis, however, sweating, increased body temperature,  

and friction may worsen itching and irritation. 

Potential adverse effects include oxidative stress, irritation, and micro-injuries.  

Mechanical trauma may trigger psoriasis lesions through the Koebner phenomenon.  

Outdoor exercise also increases UV exposure, contributing to photoaging and skin cancer risk [1]. 

Conclusion: Regular, appropriately tailored physical activity can support skin health, healthy 

aging, wound healing, and management of selected skin diseases. Exercise should be adapted  

to individual needs and combined with photoprotection. 
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Abstract: 

Susac syndrome is a rare disorder affecting the microvasculature of the brain, retina and inner ear, 

probably resulting from immune-mediated endothelial injury. Its characteristic manifestations 

include encephalopathy, branch retinal artery occlusion and sensorineural hearing loss.  

However, these features frequently develop at different stages, making early recognition 

challenging. Neurological symptoms may include headache, cognitive impairment, behavioural 

changes and focal deficits, while visual and auditory abnormalities can initially remain unnoticed. 

Brain MRI, particularly characteristic lesions involving the corpus callosum, together with retinal 

fluorescein angiography and audiometry, plays a major role in establishing the diagnosis.  

Early identification is important because untreated disease may result in permanent neurological, 

visual and auditory disability. Current management is based mainly on immunosuppression,  

with corticosteroids forming the cornerstone of therapy. 
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Abstract: 

Treatment-resistant depression (TRD) is a severe psychiatric condition affecting millions 

worldwide, often unresponsive to standard antidepressants, including SSRIs. Recently, there has 

been a significant resurgence of scientific interest in the therapeutic potential of psychedelics, 

particularly psilocybin. The aim of this study is to review the latest literature regarding the 

efficacy, safety, and pharmacological mechanisms of psilocybin in patients suffering from TRD. 

This review was conducted by analyzing peer-reviewed scientific articles from the PubMed 

database published between 2024 and 2026. Current clinical data indicate that psilocybin, 

primarily acting as a 5-HT2A receptor agonist, can induce rapid and sustained antidepressant 

effects after just one or two administered doses when combined with psychological support. 

Furthermore, its safety profile appears favorable under controlled clinical conditions.  

In conclusion, psilocybin-assisted therapy represents a highly promising alternative  

in psychopharmacology, though further large-scale clinical trials are necessary to standardize 

dosing protocols. 
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Abstract: 

As enterprise networks grow, flat Layer 2 architectures become increasingly inefficient  

and insecure: broadcast traffic multiplies, fault domains expand, and administrators lose granular 

control over traffic flow. This talk introduces Virtual Local Area Networks (VLANs)  

as a foundational solution to these scaling problems, demonstrating how logical segmentation 

confines broadcast domains and enforces traffic isolation without requiring additional physical 

infrastructure. In the presentation it is examined how VLANs, by design, prevent hosts in different 

segments from communicating directly, and explore the two primary methods for restoring that 

connectivity: router-on-a-stick and switch virtual interfaces (SVIs) on Layer 3 switches.  

A live simulated demonstration, built in Cisco Packet Tracer, illustrates the practical impact  

of VLAN segmentation and inter-VLAN routing on network isolation, connectivity,  

and troubleshooting. 
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Abstract: 

The Ringed Plover (Charadrius hiaticula) is a ground-nesting shorebird associated with sandy 

beaches and coastal sandbanks, where breeding attempts are exposed to human disturbance, 

predation and rapid habitat changes. The Mewia Łacha Nature Reserve at the mouth of the Vistula 

River is an important breeding site for the species on the Polish Baltic coast. This presentation 

focuses on the role of active conservation in protecting Ringed Plovers in the reserve. It discusses 

nest protection, restrictions on human access to breeding areas, monitoring of breeding pairs  

and environmental education, as well as the main factors that may reduce breeding success. 

Particular attention is given to the combined effects of tourism pressure and predation.  

The Mewia Łacha case shows that effective conservation of ground-nesting birds requires both 

direct protection of nests and management of disturbance across the wider breeding habitat. 

Keywords: 

Ringed Plover; Charadrius hiaticula; active conservation; human disturbance; Mewia Łacha 

Nature Reserve 
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Abstract: 

Analyzing the stability of control systems is a fundamental aspect of engineering.  

While traditional methods like the Routh-Hurwitz and Jury criteria are widely used, manual 

calculation is time-consuming and prone to human error. This paper presents a Python-based 

application designed not only to automate these calculations but to serve as a comprehensive 

educational tool. Unlike standard calculators that provide only a final answer (stable or unstable) 

and poles, this script generates and displays every intermediate step of the mathematical process. 

This step-by-step visibility allows users to trace the logic, compare methods, and deeply 

understand the underlying control theory. The application helps students verify their manual 

calculations and serves as a practical teaching aid for educators to demonstrate complex matrix 

transformations. Ultimately, the program bridges the gap between theoretical mathematics  

and automated engineering solutions. 
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Abstract: 

The aim of this study is to review the potential uses of eDNA for monitoring biodiversity  

in aquatic ecosystems and to present its applications, advantages, and limitations. 

Monitoring biodiversity in aquatic ecosystems is an essential component of assessing their 

condition and the changes occurring under the influence of natural and anthropogenic factors.  

In recent years, molecular methods that utilize environmental DNA (eDNA) have gained 

increasing attention, as they enable the detection of species using DNA-based methods.  

These methods allow for the identification of organisms specific to a given species and taxon  

by matching genetic sequences to reference sequences in a database. Environmental DNA 

(eDNA) is one of the fastest-growing biomonitoring tools, the use of which allows for  

the assessment of aquatic organism diversity without the need for direct capture or observation. 
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Abstract: 

This presentation analyzes the development of unmanned systems for aquatic environments, 

comparing those designed according to classical engineering principles with solutions derived 

from bio-innovations. 

Classical engineering and bio-innovation-based engineering represent distinct ways of thinking 

and acting. While they compete with one another, they also intersect and complement each other. 

Classical engineering is bound by paradigms established throughout the history of human 

technological development. In contrast, bio-innovation draws on the ancient concept of emulating 

solutions found in nature; however, the historical pace and nature of technological progress 

previously prevented the full integration of biological solutions into human technology.  

Today, these possibilities have shifted significantly, enabling the more effective development  

of bio-innovative technologies. 

The presentation is divided into two parts. The first analyzes the development of unmanned 

systems based on classical engineering solutions, while the second examines projects that utilize 

bio-innovative solutions. The author aims to demonstrate that the creation of modern unmanned 

systems for aquatic environments should rely primarily on bio-innovations. This approach fosters 

greater creativity and focuses on pushing the boundaries of human technical capabilities, unlike 

classical engineering, which is often constrained by rigid conceptual frameworks. 
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Abstract: 

Soil contamination with heavy metals, resulting from intensive industrial and mining activities, 

poses a major threat to terrestrial ecosystems and human health. Among environmental 

remediation strategies, phytoremediation has emerged as an eco-friendly, non-invasive, and cost-

effective biological approach that utilizes plants to extract, stabilize, or immobilize pollutants. 

This paper aims to review and analyze the phytoremediation potential of selected higher plant 

species, focusing on phytoextraction and phytostabilization mechanisms for hazardous elements 

such as cadmium, lead, zinc, and copper. Based on recent literature and case studies,  

the physiological adaptations of hyperaccumulating plants, factors limiting their field efficiency, 

and optimization techniques (including rhizosphere microorganism augmentation) are evaluated. 

The findings highlight the critical importance of species selection in maximizing remediation 

efficiency and outline the perspectives of plant-based biotechnology in ecological restoration  

and sustainable environmental management. 
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Abstract: 

The Bilibino Nuclear Power Plant represents a unique case study in nuclear engineering, 

specifically designed for operation in extreme Arctic conditions. Located in Russia's Chukotka 

region, the facility was engineered to provide electricity and heat to a remote area with limited 

energy infrastructure. The plant employs EGP-6 reactors, a distinctive Soviet design derived from 

the RBMK concept, adapted for cogeneration in harsh Arctic climates. This case study examines 

the plant's technological characteristics, emphasizing cooling systems, heat transfer processes, 

and environmental adaptation to permafrost conditions. As the world's northernmost nuclear 

power plant, Bilibino demonstrates the viability of nuclear technology in isolated, demanding 

climatic conditions. Findings highlight engineering innovations required for safe nuclear 

operation in the Arctic and the strategic importance of decentralized energy generation in remote 

regions. This case provides valuable insights for future small modular reactor deployments  

in similar environments, contributing to discussions about nuclear energy's role in Arctic 

development and energy security. 
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Abstract: 

BACKGROUND: While the exploitation window shrank from over 700 days to about 44 days,  

CVE reports increased from over 18,000 in 2020 to over 40,000 in 2024. Conventional reactive 

vulnerability management is not scalable. 

GOALS: To identify efficient methods for automated vulnerability identification, patch 

production, and validation, and to systematize auto-patching agent architectures. 

METHODS: Case studies of CodeMender, RepairAgent, Snyk Agent Fix, and Anthropic's 

Claude-based Firefox evaluation. 

RESULTS: Code analysis, root-cause localization, LLM-based patch generation, validation using 

regression tests and a judge agent, and human-reviewed deployment were found to be a typical 

five-stage pipeline. In just six months, CodeMender produced 72 security updates. Claude found 

22 Firefox vulnerabilities, 14 of which were high-severity. Flaws in business logic  

and authorization are still very difficult. 

CONCLUSIONS: Agentic AI can reduce detection-to-patch cycles and facilitate proactive 

vulnerability mitigation. Final validation and complicated vulnerabilities still require human 

attention. 
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Abstract: 

This project focuses on the development of a machine-learning approach to support the scheduling 

of medical treatments in a health-resort setting. The model is trained on structured historical data 

describing patients, diagnoses, treatment availability, length of stay and previously scheduled 

procedures. A unified training dataset was created by combining patient records, available 

treatment–day combinations and historical scheduling decisions, with the target variable 

indicating whether a given treatment was scheduled on a specific day. A multilayer perceptron 

implemented in Keras with a PyTorch backend was used as the initial predictive model.  

The workflow includes feature engineering, categorical encoding, temporal train–validation–test 

splitting, model training, EarlyStopping and evaluation using accuracy, precision, recall and  

PR-AUC. Initial results confirm the technical feasibility of the approach, while also indicating 

strong class imbalance and limited recall. Further work will focus on improved feature 

representation, class weighting, threshold optimisation and model tuning before integration  

with a decision-support scheduling module. 
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Abstract: 

The aim of the project is to develop a sustainable approach to the valorisation of cucumbers  

that do not meet commercial standards and process by-products by converting them into  

new vegetable products. Research covers assessment of raw material quality and technological 

suitability, development of fermented chopped cucumbers without brine and cucumber relishes, 

and optimisation of fermentation, pasteurisation and storage. In 2025–2026, the main feedstock 

was waste from sliced cucumber production. Fermentation variants containing 1.5% NaCl  

and 1.5% NaCl + 0.5% KCl were selected, while the developed relishes underwent 

physicochemical, microbiological and sensory evaluation. Storage studies led to adjustment  

of pH to 3.9÷4.0 and pasteurisation parameters to 90÷95°C/40 min. Brine-free fermentation 

eliminates the need to add water to the product, while the project also includes a process-water 

recovery system with a target capacity of 33 m³/h. After laboratory and semi-industrial milestones 

had been achieved, scale-up to industrial conditions revealed problems with transport and dosing 

of chopped raw material, uniform preparation of ingredients, consistency, oil-phase separation, 

sensory profile and package swelling in some trials. The results are being used to further optimise 

formulations, processing conditions and packaging to ensure product repeatability, safety  

and quality while reducing raw material losses and resource consumption in line with circular 

economy principles. 

Keywords: 

off-grade cucumbers; cucumber fermentation; brine-free fermentation; food waste valorisation; 

circular economy 

 



 
 

85 

 

FROM SINGLE-AGENT TO MULTI-AGENT:  

A REVIEW OF LLM-BASED LEGAL AGENTS 

Patryk Nykiel 

University of Information Technology and Management in Rzeszow 

pnykiel72@gmail.com 
 

A few words about the author(s): 

Patryk Nykiel holds a B.Eng. and is an M.Sc. Computer Science student at the University  

of Information Technology and Management in Rzeszow. He specializes in project management, 

web development, and is also interested in AI. 

Abstract: 

Large Language Model based legal agents have shown remarkable progress. This paper presents 

a structured literature review on the architectural evolution from single-agent to multi-agent legal 

systems. It synthesizes recent findings from 2022 to 2025 across core legal tasks, including 

information retrieval, judgment prediction, legal question answering, and text generation. 

Single-agent solutions offer high resource efficiency and maturity. However, they remain 

constrained by context windows and knowledge hallucinations. In contrast, multi-agent 

frameworks divide complex tasks among specialized collaborative roles. This approach 

substantially improves knowledge integration and accuracy. Nevertheless, it introduces higher 

communication overhead and orchestration complexity. 

The review highlights multi-agent collaboration as a crucial direction for simulating real-world 

legal workflows. Finally, it emphasizes the need for enhanced decision transparency, 

collaboration across different legal systems, and clear ethical standards. 
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Abstract: 

Steel is a cornerstone of modern architecture, yet despite being non-combustible, it rapidly loses 

its structural integrity under fire conditions. At 500 °C (a threshold reached by an unprotected 

section in just a few minutes) the material's strength drops by half. Applying appropriate 

protective insulation is therefore essential to prevent sudden structural collapse, providing vital 

time for safe building evacuation and firefighting operations. 

Currently, there are numerous methods for protecting steel from fire, categorized into reactive  

and passive solutions. Reactive systems, such as intumescent coatings, expand under heat to form 

a thick insulating foam, preserving the raw aesthetic of visible steel. Passive methods include 

cementitious spray-applied materials and precise encasements made from gypsum or silicate 

boards. The final choice of technology depends on factors such as cost, weight, installation speed, 

and the required fire resistance rating. 

Fire protection of steel structures is becoming a key element of modern construction.  

A well-considered choice of fireproofing strategy makes it possible to seamlessly bridge  

the gap between ambitious architectural design, long-term structural durability, and the absolute 

safety of building occupants. 
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Abstract: 

Pollinators are essential for ecosystem functioning and the human economy. While honeybees 

and bumblebees are the most recognized species, numerous wild insect pollinators have also 

experienced a sharp population decline driven by human activity. This study analyzes literature 

on anthropogenic impacts affecting these organisms. The decrease in pollinator numbers results 

from overlapping stressors linked to urbanization, industrialization and intensive agriculture. 

Habitat loss reduces food availability, plant diversity and nesting sites. In agricultural landscapes, 

large monocultures provide nutritionally poor diets that weaken pollinator immunity  

and physiology. Widespread use of agrochemicals, particularly neonicotinoid insecticides, further 

threatens pollinators by contaminating pollen and nectar, causing mortality or sublethal 

neurological impairment. Additional pressure arises from invasive pathogens spread through 

commercial insect trade, including Varroa destructor mites transmitting deformed wing virus and 

parasites of the genus Nosema. Climate change intensifies these challenges by disrupting 

synchrony between insect emergence and plant flowering and reducing nectar quantity  

and viscosity. Effective protection of pollinators requires actions addressing multiple 

simultaneous stressors. Safeguarding pollinators is crucial for ecological stability and global food 

security. 
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Abstract: 

The project involved developing and implementing an innovative, flexible vegetable processing 

technology covering key sub-processes: raw material washing; dosing of spices, cucumbers, 

fermented vegetables, and liquid or viscous products; pasteurization; and quality control.  

The project went beyond merely developing a technological concept; the solution was 

implemented at the production facility and is currently used in the ongoing industrial production 

of Krakus-brand vegetable products: pickled and fermented cucumbers, vegetable mixes, 

horseradish, beetroot-based products, tomato products, soup and bouillon concentrates and many 

other products. 

A key innovation was the creation of a single, flexible processing line capable of manufacturing 

a wide range of products that previously required separate production lines. This was achieved 

through the use of universal washing, filling, and dosing equipment, alongside the automation  

of the most demanding operations, such as the dosing of cucumbers of various grades.             

Solutions to reduce utility consumption—particularly water—were also implemented, as was an 

intelligent process control system capable of counting vegetables within a package and detecting 

foreign bodies. The developed technology has been permanently integrated into the company’s 

production process and is utilized in the plant's operations, enhancing production flexibility  

and automation, improving efficiency and product quality, and preserving sensory characteristics. 
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Abstract: 

The project aimed to develop new varieties of pickling cucumbers for open-field cultivation, along 

with cultivation technologies that ensure high and consistent raw material quality under Polish 

climatic conditions. The project was carried out by a consortium comprising  

Maspex Food Sp. z o.o. Fruktus Branch in Wąsosz Dolny, INTERMAG, and PlantiCo, combining 

expertise in processing, agronomy, and plant breeding. 

In the initial stage, hybrid lines most closely resembling the 'Śremski' variety in terms  

of physicochemical characteristics were selected. The produce was pickled using a standard 

recipe, and lines meeting quality requirements were advanced to further field trials.          

Subsequent seasons involved evaluating yield, quality traits, and suitability for pickling. From the 

materials tested, the nine most promising varieties were identified, followed by the selection of 

the three best ones; these differed in their cropping periods while matching the reference variety 

in terms of key physicochemical parameters and pickling suitability. 

The project culminated in the implementation of its results. The hybrid varieties developed 

(Krakus F1, Juga F1, and Peramito F1) were entered into the COBORU National Register in 2026, 

confirming the practical outcome of the breeding work and their viability for field production. 
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Abstract: 

The aim of the project, implemented by MASPEX FOOD Sp. z o.o. in partnership with the  

Prof. Wacław Dąbrowski Institute of Agricultural and Food Biotechnology – State Research 

Institute, is to develop and validate a controlled cold-storage technology for fresh and processed 

cucumbers, horseradish roots and products derived from them, enabling the reduction of raw 

material losses, preservation of quality and rationalisation of production. The work was carried 

out from laboratory to demonstration scale, analysing the effects of temperature and relative 

humidity on the physicochemical, textural, bioactive and sensory properties of the raw materials. 

For fresh cucumbers, 7 °C and 90% RH were identified as the most favourable conditions  

for short-term storage, while the quality stability of pickled cucumbers was confirmed at 7 °C  

and 85÷90% RH. Horseradish roots were stored for seven months while maintaining health status, 

characteristic sensory profile and suitability for processing, although the target level of loss 

reduction was not achieved. The project also included the commissioning of a model cold store 

equipped with humidification and heat recovery systems, as well as continuous monitoring  

of temperature, humidity and energy consumption. The developed algorithm enables energy use 

and GHG emissions to be allocated to individual product batches. The results provide a basis  

for further optimisation of storage parameters and loading organisation under industrial 

conditions. 
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Abstract: 

High-resolution mass spectrometry (HRMS) has undergone substantial technological 

development, evolving from early high-resolution magnetic sector instruments into advanced 

analytical platforms based on Fourier transform ion cyclotron resonance, Orbitrap,  

and time-of-flight technologies. Improvements in ionization methods, mass analyzers, detector 

performance, and computational data processing have significantly enhanced mass accuracy, 

resolving power, sensitivity, and acquisition speed. These advances enable the confident 

characterization of complex molecular systems, including the discrimination of closely related 

and isobaric compounds, determination of elemental composition, and detection  

of low-abundance analytes. Consequently, HRMS has become an essential tool in proteomics, 

metabolomics, pharmaceutical and biomedical research, environmental monitoring, food analysis, 

and forensic science. Recent developments increasingly emphasize high-throughput and real-time 

analysis, integration with complementary separation and imaging techniques, miniaturization,  

and artificial intelligence-assisted data interpretation. This poster summarizes the major 

technological milestones in the evolution of HRMS and highlights emerging trends  

that are expected to further expand its analytical capabilities and scientific impact. 
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Abstract: 

The growing demand for localized air quality monitoring drives the development of low-cost 

environmental sensors. This study investigates the influence of ambient meteorological 

parameters on particulate matter (PM1.0, PM2.5, PM10) concentrations using a custom Internet 

of Things (IoT) device. The hardware centers on an ESP32 microcontroller acting as the data 

acquisition hub. Particulate concentrations are captured via a PMS5003 optical sensor via UART, 

providing high-resolution readings (µg/m3). Environmental parameters (temperature, relative 

humidity, and barometric pressure) are monitored using a BME280 sensor via I2C. A continuous 

7-day time-series dataset was collected. The methodology includes statistical evaluation using  

a Pearson correlation matrix to identify relationships between meteorological variables  

and aerosol concentrations, focusing on relative humidity variations. The analysis reveals distinct 

diurnal patterns in pollutant concentrations correlated with thermal dynamics and moisture 

fluctuations. Findings demonstrate the reliability of the proposed IoT node in long-term  

data collection and emphasize the necessity of meteorological compensation in particulate matter 

sensing to enhance data accuracy. 
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