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Responding to the objectives provided in the Europe Strategy and in the National 
Strategy for Tertiary Education, the Stefan cel Mare University of Suceava has 
assumed the role of „catalyst of creativity and innovation in Romanian society” 
becoming in recent years national leader both in regarding the number of patent 
applications as well as the number of patents obtained, according to the rankings 
made by the State Office of Inventions and Trademarks for the university 
environment. These results have been achieved through the education and massive 
involvement of PhD students, master students and even from the undergraduate 
cycle in the field of invention and scientific creativity. 

 

 

 

 

 



International fair of innovation and creative education for youth, ICE-USV                                                                             

2                ”Ștefan cel Mare” University of Suceava, Edition IX, 23-25 May 2025                       

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 International fair of innovation and creative education for youth, ICE-USV 

 ”Ștefan cel Mare” University of Suceava, Edition IX, 23-25 May 2025                               3 

Scientific Comittee of the event : 
 
- Prof. dr. Mihai DIMIAN – President 
- Prof. dr. eng. Valentin POPA  
- Prof. dr. eng. Adrian GRAUR 
- Prof. dr. eng. DHC Radu MUNTEANU 
- Prof. dr. eng. Valeriu DULGHERU 
- Prof. dr. eng. Radu-Dumitru PENTIUC 
- Prof. Eng. & Ec., Ph.D. & Sc.D., Dr. Habil., DHC Mihail Aurel ŢÎŢU 
- Prof. dr. eng. Gheorghe GUTT 
- Prof. dr. eng. Ilie MUSCĂ 
- Prof. dr. eng. Sorin Gheorghe PAVEL 
- Prof. dr. eng. Radu Dumitru PENTIUC 
- Prof. dr. eng. Marian POBORONIUC 
- Prof. dr. eng. Marinel TEMNEANU 
- Prof. dr. eng. Mircea OROIAN 
- Prof. dr. Habil. Narcisa MEDRELE 
- Assoc. prof. dr. Aurora-Adina COLOMEISCHI 
- Assoc. prof. dr. eng. Daniela IRIMIA 
- Assoc. prof. dr. eng. Andrei Victor SANDU 
- Assoc. prof. dr. eng. Andrei CHICIUC 
- Assoc. prof. dr. eng. Ovidiu NEMEŞ 
- Assoc. prof. dr. eng. Ilie NUCĂ 
- Assoc. prof. dr. eng. Silviu Mihai PETRIȘOR 
- Assoc. prof. dr. eng. Mihai RAŢĂ 
- Lect. dr. eng. Constatin UNGUREANU 
- Dr. Adriana SAVIN 
- Lect. dr. eng. Corneliu BIRTOK-BĂNEASĂ 
 
The organizing committee: 
- Prof. dr. eng. L. Dan MILICI – coordinator, dam@usm.ro 
- Prof. Eng. & Ec., Ph.D. & Sc.D., Dr. Habil., DHC Mihail Aurel ŢÎŢU 
-Assoc. prof dr. eng. Constantin UNGUREANU 
- Lect. dr. eng. Mihaela PAVĂL, Secretary, mpoienar@usm.ro 
- Eng. Oana Vasilica GROSU, PhD student 
- Assistant Eng. Ciprian BEJENAR, PhD 
- Eng. Ionuț CÎMPAN 
- Eng. Gabriel-Raul STOLER 
- Eng. Radu-Ștefan MINESCU 
 
 
President of the Organization Committee: Prof. dr. eng. Mihai Dimian 
Editor: Lect. dr. eng. Mihaela PAVĂL 
 
 
 



International fair of innovation and creative education for youth, ICE-USV                                                                             

4                ”Ștefan cel Mare” University of Suceava, Edition IX, 23-25 May 2025                       

 
Program 
 
23.05.2025  

 12:00 – 15:00 Participant registration (Building E) 
 12:00 – 15:00 Visit the National Olympiad of Scientific Creativity 

2025 event (Building E) 
 18:00 Dinner (USV Restaurant)   

 
24.05.2025 

 08:30 Breakfast (USV Restaurant) 
 09:30 Participant registration. Arrangement of stands by exhibitors 

(Building E) 
 10:00 ICE USV Open ceremony (Hall E) 
 11:00 Evaluation of ICE USV inventions/ projects by the international 

jury. Panel discussions and presentations by exhibitors. Media interviews 
with official delegates. 

 12:00 10-InSTED (10 minutes about Innovation in Science, Technology, 
Engineering and Design) (Atrium Hall – Building E) 

 13:30 Lunch (USV Restaurant) 
 14:30 Evaluation of ICE USV inventions/ projects by the international 

jury. Panel discussions and presentations by exhibitors. Media interviews 
with official delegates. 

 16:00 International Jury meeting 
 18:00 Official Dinner 

25.05.2025 
 08:00 Breakfast (USV Restaurant) 
 09:30 Award ceremony. Announcement of the results of the ICE-USV 

2025 competition (Auditorium “Joseph Schmidt”) 
 10:30 Participants departure 
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REGULATION 
 
This regulation establishes the methodology for the progress and the 

awarding of the International Fair of Invention and Creative Education for Youth, 
ICE-USV, eight edition, organized by the “Ștefan cel Mare”, University of Suceava. 

Article 1. Purpose 

The project is dedicated both to promoting and encouraging student 
inventions and scientific creation and also for disseminating successful examples 
regarding creative education, raising awareness in society of the importance and the 
contribution brought by young researchers in technological development. 

The exhibition event aims to increase the interest of the young generation 
for innovation in all fields of knowledge, establishing bridges between young people 
with common concerns, highlighting the elements of innovation and inventiveness 
that has as young researchers (students, master students, doctoral students, doctors 
and researchers with a maximum age of 35). 

Article 2. Thematic categories 

Works from all fields of applied sciences and engineering are accepted, 
which can represent solutions or technical achievements in a field of knowledge and 
which present novelty and progress towards the known stage, but do not affect the 
moral, the right to life or the security of any kind of persons. The International Fair 
of Innovation and Creative Education for Youth has two main sections: 

1. Patented inventions/innovations, patent applications; 

2. High school project, students and PhD student projects. 
Article 3. Registration in the competition 

Each work must be registered using the Registration form of the inventions/ 
projects at ICE – USV 2025 at least 15 days before the start of the event (according 
to the calendar) at the mentioned addresses. 

The registration form must contain the purpose, the procedure/ method 
underlying the work, information regarding the accomplishment of the work, 
conclusions, other elements that are representative for the work and which highlight 
the innovative activity of the authors. 

Article 4. Acceptance of works 
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The files of the works proposed and registered according to the calendar at 
the address above mentioned are automatically accepted at the event. Then they are 
analysed by the Scientific Committee of the event regarding the creative, 
deontological, scientific, technological and engineering level. 

Article 5. The manifestation 

The event will begin with an opening festivity where the organizers and the 
jury will be presented. 

The organizers will provide sufficient time in the program for arranging the 
stands before judging the works. 

The evaluation of the works will consist in presenting the work by the 
authors and clarifying some aspects at the request of the members of the jury. The 
time required for the judging will be according to the complexity of the work, the 
way it was presented by the authors and the clarification of all aspects related to the 
judging grid. 

The event will end with an award ceremony in which the main conclusions 
of the jury and the organizers of the event will be score. 

The event will include a session of workshops and presentations on creative 
education and the role of creative thinking in the context of sustainable development. 

The program will also include social, cultural and sports activities designed 
to strengthen the links between the participants and allow the generation of an 
environment conducive to the exchange of ideas and information. 

The presentation of the research results within the exhibition, depending on 
the capacity of the exhibition location, is logistically and financially supported by 
the organizing institution with the help of the partners and sponsors of the event. 

Organizers do not provide funds for moving teams or transporting exhibits. 

Article 6. Presentation of the works during the event 

The work may be presented as a poster (mandatory) and exhibited 
(recommended). 

The maximum poster size is 80 x 120 cm. The posters will be visible, will 
strictly refer to the project and will be displayed vertically. 

Maximum size of the exhibit (model, layout): depth 50 cm (front to back), 
width 80 cm (from one side to the other), height 180 cm (bottom to top). The exhibit 
may contain calculation techniques included in the model or for the presentation of 
graphic elements related to the project (photos, films, graphics, simulations, 
modeling, etc.). Files and notation regarding the tests or determinations made in the 
experiments can be attached to the model. 

Article 7. Elements of ethics and deontology 

Scientific fraud and immoral behavior are not accepted at any level of the 
event. This includes: plagiarizing, using or presenting other people’s ideas as their 
own projects. 
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The projects that prove fraud will be removed from the competition and the 
intention will be popularized in the educational and scientific environment. 

Article 8. Mandatory requirements 

Participants must accept the following rules: 
– All projects must respect the ethical elements presented above. 
– The introduction of pathogens, toxic chemicals or any dangerous substances in 

the exhibition area is forbidden. 
– The exhibits must comply with the exposure and safety requirements set out in 

this Regulation. 
– It is the responsibility of each participant to check the requirements and 

restrictions of the competition. 
– It is required to respect the calendar, the program of the event as well as the 

conditions of registration. 

Article 9. Judging 

The approval of the participation in the competition will be made on the 
basis of the Registration Form and will be made by the scientific committee of the 
event. 

The jury will be made up of personalities with concerns in the field of 
invention and innovation at national level, university professors, representatives of 
companies, organizers and sponsors, science journalists. 

The judging will be done through individual discussions of the jury 
members with the author of the project, the study of the registration form and the 
exhibits. 

The jury criteria will take into account: 
– The actual activity of the young participant in the presented project; 
– Respecting scientific and / or mathematical rigour; 
– The importance and relevance of the project in the field; 
– The level of deepening of the theme; 
– The novelty level of the presented project; 
– Design and activity of the young participant in order to achieve the project 

objectives. 
In the discussions between the jury and the participants will be followed: 
– Creativity, 
– The scientific approach, the complexity of the study approach that led to the 

completion of the theme, 
– The usefulness of the proposed solution, 
– Clarity of project presentation (visual and oral). 
The hierarchy of works established by the jury is considered final and no 

contestations, discussions or completions regarding the judging procedure are 
accepted. 
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Article 10. Warnings 

It is not allowed to use on the presented stand: 
– Living organisms; 
– Living or fluid tissue elements of the human or animal body (blood, urine, etc.); 
– Dangerous or highly odorous chemical materials; 
– Hazardous substances or devices (poison, drugs, weapons, ammunition, sharp 

devices, with the risk of breakage, flammable substances, unprotected lasers, 
generators and sources of ionizing radiation, ultraviolet or infrared, open flame); 

– Devices at risk in operation for the competitor or for the public (eg damaged 
batteries, voltage sources or capacitors with d  angerous voltage and with uninsulated 
terminals, etc.) 

– Prizes, medals previously obtained by the competitor, bank cards, flags, 
company logos or institutions (except the represented institution), contracts and / or 
approvals (graphic or written) unless they are fully included in the project; 

– Photographs or visual representations describing animals in surgical 
techniques, dissections, necropsies or other laboratory procedures, minors (except 
when the parents’ agreement exists). 
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EXHIBITED PAPERS 

 
3D-PRINTED ELASTIC LATTICE STRUCTURES 

 

Marko MARIČEVIĆ, Tibor SKALA 

University of Zagreb, Faculty of Graphic Arts 
 

Elastic mesh structures, created through 3D printing, represent a revolution 
in product design and functionality. This innovative manufacturing approach enables 
the creation of variable thicknesses and densities, allowing for the adjustment of 
strength and flexibility according to specific needs. Adaptable mesh structures 
enhance comfort, while optimized load distribution extends the product's lifespan. 
In addition to aesthetic advantages, this production method allows for complex 
designs that are both functional and visually appealing. This technology presents an 
opportunity to improve production processes, offering solutions that are adaptable, 
functional, and sustainable. 

 
 

 
Fig. 1 3D-Printed Elastic Lattice Structures 
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Advantages : 
· functionality customization: variable thickness allows for the adjustment 

of strength and flexibility in specific parts of the structure. 
· weight reduction: mesh structures with variable thickness can reduce the 

overall weight of the product without compromising strength. 
· increased comfort: variable thickness can improve comfort and 

adaptability, allowing for a better fit. 
· aesthetic possibilities: variable thickness can create interesting visual 

effects and allow for more complex designs. 
· improved ventilation and breathability: variable thickness can enable 

better ventilation and breathability, enhancing comfort. 
· better load distribution: mesh structures can distribute load more 

effectively. 
 
 
 

APPLICATION OF PRINTED COMPUTER GENERATED HOLOGRAMS 
AS SECURITY ELEMENTS 

 

Vladimir CVILJUŠAC 

University of Zagreb, Faculty of Graphic Arts 
 

The innovation is in the algorithm for computer-generating holograms and 
making preparations for printing in correlation with the parameters of production 
printing techniques. This enables the quick and low cost production of unique CGH 
that have broad applications in security. The final product, the security element is 
not only based on a hologram diffraction grating. Instead, the innovation offers a 
synergy of three security elements; computer manipulation of objects and 
composition of holo-blocks in order to achieve a large number of combinations; 
progressive binarization, which is used to imprint the image on the surface of the 
hologram and connect the input parameters of the algorithm with the parameters of 
the printing technique used. All this strengthens security while preserving the ability 
to print at low cost on standard commercial machines. While the manufacturing 
process is based on a well-known printing techniques, the security basis of this 
approach lies in the latest advantages of computer science. 
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Fig. 1 
 
 
 

HYDROGEL CELL FOR DIFFUSION MEASUREMENT (HYDROCELL)  

 

Anita ŠALIĆ, Ana JURINJAK TUŠEK, Bruno ZELIĆ 

University of Zagreb, Faculty of Chemical Engineering and Technology 
 

The efficient diffusion of molecules through hydrogels is a key parameter 
for the efficiency of enzyme immobilization, especially in biotechnological 
applications. The diffusion of molecules through a gel depends on the gel structure, 
cross-linking density and pore size. Higher concentrations of the substance from 
which the gel is made and stronger cross-linking reduce the pore size and slow down 
diffusion, while lower concentrations increase diffusivity but reduce the stability of 
the gel. Diffusivity also depends on conditions such as temperature, pH and the 
presence of other substances. 
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Fig. 1 Experimental set-up of Hydrocell a for measuring the diffusion of 

molecules through hydrogel  
 
The proposed innovation Hydrocell enables the study of diffusion kinetics 

of different molecules through a gel with potential applications in various 
biotechnological industrial processes, including drug development, optimization of 
biosensors and evaluation of substance transport in controlled drug release systems. 
The proposed system not only enables precise measurements, but is also 
characterized by its ease of use, dimensional adaptability and wide range of 
applications.  

 

 
Fig. 1 Experimental set-up a) perforated bttom b) assembled 

chambers 
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Fig. 3 Example of changes in (a) glucose and (b) NADH concentrations 

in chamber 1 () and chamber 2 (◦) during the time 
 
 
 

CLOSED WATER CYCLE IN TEXTILE INDUSTRY: INNOVATIVE 
REUSE OF TEXTILE WASTEWATER FOR INDUSTRY AND 

AGRICULTURE 

 

Iva ĆURIĆ 

University of Zagreb, Faculty of Chemical Engineering and Technology 
 

This innovation introduces a revolutionary approach to water management 
in the textile industry, enabling a closed-loop system through mulyi-stage eastewater 
reuse. 

A hybrid ultrafiltration, nanofiltration (NF), and reverse osmosis (RO) 
system allows maximum water recirculation: 

- NF penetrate used for dyeing, bleaching and washing ; 
- RO permeate: used for boilers; 
- RO concentrate (concentrated 35-50%): mixed with tap water for irrigation 

of salt-tolerant crops; 
- 95% water reuse: reducing potable water consumption up to 20 times; 
- Zero liquid discharge significantly reduces the industrys environmental 

footprint; 
- Scalable and market’readz solution for sustainable industrial applications; 
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Fig. 1 Closed water cycle in textile industry 

 
 
 

METHOD FOR MEASURING DIELECTRIC LOSSES IN TEXTILE 
MATERIALS 

 
Dubravko ROGALE, Snježana FIRŠT ROGALE, Željko KNEZIĆ 

University of Zagreb Faculty of Textile Technology 
 

 
Parts of protective clothing made of artificial polymer materials are 

connected using a high-tech method with a high-frequency electromagnetic field, 
which ensure air tight and watertight connections. 

The energy required and the bonding time depend on a number of 
parameters. One of the most important is the dielectric loss factor in the material. 
The dielectric losses are known for pure and homogeneous materials (polyurethane, 
polyamide, polyester, etc.), but the problem of determining the dielectric losses 
arises when, for example, textile materials are coated with one type of material (e.g. 
polyurethane) and made of another type of material (e.g. polyester), where the fabric 
or knitted fabric consists of variable geometric structures with air spaces in the 
presence of dyes and other textile finishing materials. The dielectric losses can then 
be measured using a special measuring method consisting of a variable frequency 
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generator, a measuring bridge, a bridge equilibrium indicator, a measuring capacitor 
with the tested material and a computer to calculate the dielectric losses based on the 
measured parameters (reactance and ohmic resistance) of the sample in the 
measuring capacitor. 

 

 
Fig. 1  

 
 

REMOTELY CONTROLLED UNDERWATER VEHICLE 
 

Magdalena ANTOLKOVIĆ 

 
University of Zagreb, Faculty of Mechanical Engineering and Naval Architecture 

 
A remotely operated underwater vehicle (submarine) was designed and 

built, which can be used for underwater exploration or work. Creating a remotely 
operated underwater vehicle requires solving numerous enginearing challenges 
related to safely sealing the interior of the submersible and the difficult transmission 
of signals through water. The vehicle's diving depth is controlled using ballast tanks 
that are filled or emptied with water, depending on whether the submarine needs to 
dive or surface. The submarine is controlled using an Arduino microcontroller. The 
propulsion of the underwater vehicle is achieved using electric motors powered by 
a battery. 

The remotely operated underwater vehicle makes it possible to explore 
areas that are too deep for humans to safely dive on their own, and such underwater  
vehicles can remain underwater much longer than human divers, extending the 
available time for exploration. The underwater environment is harsh and  dangerous, 
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and the depth at which humans can dive is limited, making the underwater robot an 
important tool for underwater research. 

The created prototype can serve as the base for a research vehicle that, with 
the addition of a sonar, could scan the seafloor, or with a camera, record underwater 
objects. 

 
Fig. 1  

 
 

AUTOMATIC DRUM MACHINE 
 

Ivan Diego ĆOSIĆ 
 

University of Zagreb, Faculty of Mechanical Engineering and Naval Architecture 
 

The term 'industrial music' refers to a musical genre that relies on harsh, 
mechanical, intriguing, or provocative sounds and themes. An automated 
mechanical drum achine can create simple rhythms and experimental music, 
developing a unique approach to music generation with ambient and mystical 
overtones using power electronics components. By adjusting the speed of the drum 
strikes, it is possible to create a wide range of rhythms for various music styles. The 
basic set of a mechanical drum machine includes a kick drum for deep tones that 
form the rhythmic foundation, a snare drum for producing higher tones that be_er 
shape the feel of the rhythm, and cymbals which, depending on the structure, can 
produce mid-high or the highest tones. In principle, the term drum machine refers to 
digital software used to create rhythm in a song and percussive sounds—those 
produced by instruments through striking, plucking, or vibrtition—in the absence of 
a drummer and/or drums. 
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Fig. 1  

 
 

 
AIR - ANONYMOUS IDENTITIES RECOGNITION USING ARTIFICIAL 

INTELLIGENCE (AI) 
 

Tomislav BRONZIN 
 

CITUS. Innovation, Consulting, Education. Croatia 
 

AIR is an innovative solu_on that enables the recogni_on of anonymous 
identies, based on many physical characteris_cs of a person, using ar_ficial 
intelligence. Using a stereoscopic camera and advanced image processing, a person's 
biometric and kinesiological characteristics are recognized in real time, from a 
distance, without the need for physical contact. Ar_ficial intelligence based on an 
innovative UI model compares the scanned data with already recorded profiles of 
anonymous persons and concludes whether it is a person for whom data has already 
been recorded somewhere as an anonymous iden_ty or whether it is a new 
anonymous identity. Compliant with GDPR and other data protec_on laws, AIR 
offers a non-invasive way (using posture and gait analyses) to track and identofy an 
unknown person, even if he/she is masked or has altered appearances. 

  
Fig. 1  

The AIR solution is applicable in various industries and scenarios, such as 
security and sales loyalty programs. The target groups are companies, governments, 
and public institutions. 
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ACUSTIC SCALE  

 
Šivak SAŠA, Andrija RADAS, Maks BLAŽEK 

 
First School of Technical Sciences Tesla, Zagreb, Croaţia 

 
Measuring weight with a personal scale is only possible for people with 

relatively good vision using a digital  display. Blind people are not able to measure 
weight independently. The personal scale for measuring weight has been expanded 
with a system that enables acoustic pronunciation, so it is primarily intended for 
blind or visually impaired people. In addition, it contains a so-called Braille display 
that can be used by blind people with hearing problems  In addition to personal  use 
by the visually impaired, the device can be used in  ducational rehabilitation centers.  

Instructions for use.  The device is turned on in  the stand, wait a second, 
step on the scale sensor, calm down, press the red button.  Afterer a few seconds, the 
speaker will say the weight, and the informa_on in Braille  will be activated on the 
front panel. 

 

 
Fig. 1  
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SMART TRAFFIC LIGHT 

 
Emanuel CAJSA 

 
School of Electrotechnics, Zagreb, Croatia 

 
The project consists of a fully functional model or prototype of a smart 

traffic light at a traffic intersection. The model consists of traffic lights for cars and 
pedestrians; loudspeaker (buzzer), 7- segment display (indicator) with 4 digits and 
pedestrian keys (button). The speaker emits a sound signal that can also help people 
with poor vision. The button shortens the time of the red light for pedestrians and 
the green light for cars. The 7-segment indicator counts down the transition from the 
green light for cars to the green light for pedestrians. While driving, car drivers 
receive information onthe duration of green and red lights on a large screen, which 
greatly improves traffic safety and eventual passing through red lights. The button 
enables faster switching of the traffic light. The button can be controlled via 
smartphone with the Blynk app. It is enough that the smartphone is connected to a 
wireless network and has a free application installed. The application requires 
authorization via email. By physically pressing a button or controlling it via phone, 
it is possible for people with hearing impairment to control the traffic lights and 
ultimately free passage. The speaker has adjusted the speed of the traffic light 
countdown to provide information about the change in the traffic light status to 
people with visual impairments and severe hearing abilities. This resulted in a model 
that is fully adapted to blind and hard-of-hearing people when  crossing a traffic 
intersection. 

 
Fig. 1  
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ARDUINO VOLTAGE REGULATOR WITH AMMETER AND 

VOLTMETER 
 

Luka KARLOVČEC 
 

Mechanical technical school Faust Vrančić 
 

Following a commercial power supply design, this project was supposed to 
look and function like one. However, instead of regulating through a Logic 
Motherboard, it's relying on an IRLZ44N Logic Level MOSFET. The switch of 
components assures that the entire input voltage spectrum fed to the MOSFET is 
100% available as output for a running load. 

 
Fig. 1  

 
 
 

PEK SYSTEM – EARTHQUAKE EDUCATIONAL CONTAINER 
 

Vjekodlav MAJETIĆ 
 

DOK-ING d.o.o, Zagreb, Croatia 
 

The earthquake education container is an earthquake simulator in the form 
of a container and is designed for educational purposes. It is intended for use in 
public places (town squares, schoolyards, etc.) and serves to raise public awareness 
about earthquakes. It has the technical ability to simulate earthquakes up to IX MCS 
including IX MCS. It can enable exercise participants to experience different types 
of earthquakes from ground level to the 20th floor. It is made on a transport platform 
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in the form of a loader and is intended for transport using a standard container loader 
truck. 

Advantages: 
 -educational simulations of earthquakes up to the 9th stage of MCS 
- simulation of the earthquake experience up to the 20th floor 
- the shape of the container 
- transport by standard truck with container loader 
- the possibility of using up to 4 users at the same time 
- use of a system with 2 operators 
- seismic cabin powered by electric motor hexapod 
- power supply from the network or built-in generator 
- automatic switching between power sources 
 

  
Fig. 1  

 
 
 

SMART OUTDOOR BICYCLE 
 

Josip Tonč 
 

Technical school Zagreb, Croatia 
 

The bicycle can measure velocity, the length of the current trip and its own 
angle. The bicycle can get locked by the owner. In the event that the bicycle is stolen 
it can detect its own movement and will consequently send an SMS message to the 
owners phone informing the owner that it was stolen and will subsequently send the 
owner its own location using SMS messages. 
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Fig. 1  

 
 
 

AUTOMATIC PILL DISPENSER  
 

Petar ČORKALO 
 

Technical school Zagreb, Croatia 
 

This device is designed to be used in nursing homes, where medical staff 
(such as nurses) can load the pill compartments in advance. Each day, the dispenser 
automatically releases the required medication into an accessible compartment, 
making it easy for users to take the right pills at the right time. It is ideal for elderly 
users who often forget to take their medication or are unsure which pills to take on 
which day. 

 
Fig. 1  
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SMART RAIL TRACK SWITCHING  

 
Karlo PUŠKARIĆ 

 
Technical school Zagreb, Croatia 

 
The Main track is split in one more direction. Near an intersection a signal 

is put for train stopping. 
When a train stops its ID is scanned and a Arduino microcontroller controls; 

first a motor that is used for switching tracks, than a signal is turned off, that signals 
that a train can pass. Than an Arduino waits for a next ID scan. 

 

 
Fig. 1  

 
 
 

SMART SHOE FOR THE VISUALLY IMPAIRED 
 

Ivano SVEDREC  
 

Technical school Zagreb, Croatia 
 

This Arduino-based smart shoe helps visually impaired individuals detect 
nearby obstacles. It uses an ultrasonic sensor (HC-SR04) to measure distance and 
activates a vibration motor to alert the user when something is close. The closer the 
object, the stronger the vibration. The system is powered by a 9V battery and can 
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include an ON/OFF switch for easy control. It’s a simple, wearable assistive device 
designed to improve safety and navigation 

 

 
Fig. 1  

 
 
 

SYNCHRONIZED (PORTABLE) TRAFFIC LIGHTS 
 

Bruno CARNIER  
 

Technical school Zagreb, Croatia 
 

A system of two portable traffic lights which have direct communication 
between one another with the goal of reducing wait times. They are battery powered 
ESP32 boards and use ultrasonic sensors for distance. Everything but the 
electronic/working parts is a custom design and 3D printed. 

 
Fig. 1  
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BONBONSANTE: SMART CHOICE OF SWEETS    

 
Daniel CRISTEA  

 
State University of Medicine and Pharmacy „Nicolae Testemitanu”, Republic of 

Moldova 
 

BonBonSante is an innovative project in the form of a digital application, 
designed to help consumers make informed and safe choices about food, especially 
sweets and candy. Given the concerns about the high sugar, additives and 
preservatives content of these products, the application gives users the opportunity 
to scan the labels and get detailed information about the internal composition of the 
products. Thus, children, parents, people with a predisposition to diabetes and health 
professionals can assess the health impact of consumption and reduce the risks 
associated with excessive consumption. 

The BonBonSante app integrates nutritional analysis technologies, 
presenting the data in an easy to understand format, similar to the results of a blood 
test, making it easy to compare the actual values with the recommended ones. This 
revolutionary approach helps to educate the public and promote responsible 
consumption of sweets. In addition to the health benefits, BonBonSante has a 
positive impact on pregnant women, helping them avoid food excesses that can 
negatively influence fetal development. Moreover, the project plays an important 
role in gender equality, ensuring access to nutrition information relevant to all social 
categories. 

With growing concerns about food health, BonBonSante is becoming an 
indispensable tool in making informed decisions about eating sweets. By analyzing 
the composition of products and comparing the nutritional values with the 
recommended limits, the application helps to prevent diseases caused by excess 
sugar, additives and preservatives. Thus, users can make healthier choices, 
protecting both their own well-being and those of their loved ones. 

Through a modern communication strategy that includes social networking 
campaigns, collaborations with health influencers and educational activities, 
BonBonSante aims to become an essential tool for all those who want to consume 
food consciously. Thus, the application not only informs, but also promotes a healthy 
lifestyle, protecting public health and providing a smart solution for choosing sweets. 
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ECOTREND: PROMOTING INNOVATION THROUGH RECYCLED 
TEXTILES  

 
Daniel CRISTEA, Corina OBADA 

 
State University of Medicine and Pharmacy „Nicolae Testemitanu”, Republic of 

Moldova 
 

EcoTrend is an innovative project that promotes the use of recycled textiles, 
addressing environmental and social issues through an integrated and sustainable 
approach. The initiative focuses on reducing textile waste and supporting social 
inclusion by creating employment opportunities for women with disabilities. By 
transforming recycled textiles into unique promotional materials, the project 
contributes to raising public awareness of the importance of responsible 
consumption. 

The project is carried out in four main stages: the collection of textile waste, 
its transformation into raw materials, the production of recycled materials and the 
marketing of products. The collection process includes strategic partnerships with 
clothing stores, the use of dedicated collection containers and the organization of 
specific events. Textile transformation involves innovative recycling methods, such 
as chemical and manual techniques, while ensuring quality control of recycled 
materials. Within the production workshop adapted to the needs of women with 
disabilities, a wide range of promotional materials are made, which include 
customized products for various organizations. The marketing stage is supported by 
online platforms, partnerships with physical stores, participation in fairs and 
contracts with various entities. 

EcoTrend brings significant results both socially and ecologically. By 
employing a significant number of women with disabilities, the project promotes 
social inclusion and improves their quality of life, contributing to the development 
of professional skills and community awareness of the problems of people with 
disabilities. From an environmental point of view, the initiative significantly reduces 
textile waste, helping to save natural resources and reduce greenhouse gas emissions. 
Promoting the circular economy and responsible consumption are key elements that 
define the positive impact of the project on the environment. 

Cultural and economic aspects are also essential. EcoTrend encourages 
creativity, artistic expression and the valorisation of local traditions through product 
design, thus strengthening the cultural identity of Moldova. From an economic point 
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of view, the project is viable due to revenues generated by sales of recycled products, 
production contracts and support offered through various subsidies. This initiative 
exemplifies how sustainable development can be achieved by integrating social, 
environmental and economic aspects into a sustainable business model. 

EcoTrend is an innovative solution that meets the contemporary needs of 
reducing pollution and promoting sustainability, being an initiative that reflects the 
authors' commitment to ecological and social progress. Through the integration of 
technology and social values, the project contributes to building a more responsible 
and inclusive society by providing an example of good practice in the field of textile 
recycling and the social economy. This initiative demonstrates the potential to turn 
textile waste into a valuable resource while strengthening the cultural identity and 
economic sustainability of the community. EcoTrend is an eloquent example of 
innovation that promotes social responsibility and environmental protection, being 
a valuable contribution to the sustainable development of the Republic of Moldova. 

 
 
 

MOLDGUIDE: INNOVATION AND DURABILITY FOR MOLDOVAN 
TOURISTS 

 
Daniel CRISTEA, Corina OBADA 

 
State University of Medicine and Pharmacy „Nicolae Testemitanu”, Republic of 

Moldova 
 
Moldguide is an innovative mobile application designed to combine state-

of-the-art technology with sustainability, thus transforming the tourist experience in 
the Republic of Moldova. The project is developed by a group of motivated students, 
who have set out to support tourists through an accessible and environmentally 
friendly tool, while contributing to the promotion of the local cultural heritage. The 
application offers a diverse range of integrated functionalities, designed to facilitate 
the responsible and informed exploration of the region by users. 

Among the main features of Moldguide are interactive maps, which provide 
detailed information about tourist places, medical services, hotels, cultural events 
and local gastronomic options. It serves as a reliable digital guide, ensuring that 
visitors have quick access to the most relevant tourist resources. A distinctive feature 
of the app is the custom carbon footprint calculator, which allows users to assess 
their environmental impact during travel and adopt more sustainable practices. 



International fair of innovation and creative education for youth, ICE-USV                                                                             

32                ”Ștefan cel Mare” University of Suceava, Edition IX, 23-25 May 2025                       

Moldguide also includes an instant live chat support system that promptly answers 
questions and needs of visitors, complemented by a large section of frequently asked 
questions. 

 
The app is available in several languages, including English and French, 

making it easily accessible to an international audience. This feature is essential for 
attracting more tourists from outside the country and for strengthening the image of 
the Republic of Moldova as an attractive tourist destination. In addition, Moldguide 
plays a crucial role in promoting local cultural traditions and values, connecting 
visitors with authentic events and activities that reflect the identity of Moldova. 

The expected impact of Moldguide on local tourism is significant, both 
ecologically and culturally. The application not only encourages responsible and 
sustainable tourism, but also supports the preservation of the country's natural and 
cultural heritage. Thus, users are motivated to actively participate in reducing their 
impact on the environment, while contributing to the development of local tourism. 

From the point of view of originality, Moldguide stands out by integrating 
modern digital functionalities with ecological and cultural values. This is an essential 
tool for contemporary tourists, responding to their needs through a combination of 
advanced technology and a commitment to sustainability. The authors of the project 
have taken the responsibility to support the responsible exploration of tourist 
destinations and to contribute to the ecological and cultural progress of the Republic 
of Moldova. 

Moldguide is an eloquent example of innovation in the digital age, 
addressing both local and international tourists. With a significant positive impact 
on the environment, the local economy and the image of the country, the application 
is an ambitious but achievable project that reflects the values and dedication of its 
authors. By promoting sustainable tourism, Moldguide demonstrates that digital 
innovation can be a powerful force in supporting the development of local 
communities and the protection of natural and cultural resources. This project 
represents a valuable initiative, which contributes to the positioning of the Republic 
of Moldova as a modern and sustainable tourist destination on the international stage. 
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RISK OF EXPOSURE TO TICKS AND ASSOCIATED DISEASES 

AMONG THE POPULATION OF THE REPUBLIC OF MOLDOVA 
 

Daniel CRISTEA, Olga SOFRONIE, Greta BALAN  
 
State University of Medicine and Pharmacy „Nicolae Testemitanu”, Republic of 

Moldova 
 
The exposure to ticks poses a significant threat to public health in the 

Republic of Moldova, being associated with a number of tick-borne diseases 
affecting the population. The study examines public perceptions of the risks involved 
in tick bites, as well as the degree of knowledge and preventive practices of the 
population. The research highlights important gaps in education and preventive 
behaviour, highlighting the need for further measures to inform and educate the 
public. 

According to the analysis, climate change plays a crucial role in expanding 
the distribution area of ticks and intensifying their periods of activity, thus 
contributing to the increase in the incidence of diseases such as Lyme borreliosis and 
tick-borne encephalitis. The study used a structured questionnaire, comprising four 
sections, to assess population knowledge, attitudes and practices related to tick-
borne disease prevention. Of the 300 questionnaires distributed, only 92 responses 
were collected, with a response rate of 30.6%. They revealed a variable level of 
awareness among the population and an urgent need to implement more effective 
education campaigns. The results obtained indicate that although most respondents 
acknowledge the risks associated with tick bites and take preventive measures, only 
a part of them are familiar with the correct methods of removing ticks. The major 
problems identified include the low frequency of pet inspection and the insufficient 
use of preventive strategies. Symptoms reported from tick exposure range from 
itching and headache to fever and muscle pain, highlighting the need for a high 
degree of alertness. Respondents' attitude towards tick-borne encephalitis 
vaccination is generally favourable, which provides an opportunity for public health 
initiatives to promote the use of vaccines. The study highlights the importance of 
involving health professionals in community education, as well as the need to step 
up epidemiological surveillance to combat tick-borne diseases. The authors propose 
a multidisciplinary approach that integrates preventive, educational and research 
measures to reduce risks and protect the health of the population. The project 
highlights the growing threats posed by ticks and their associated diseases and the 
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impact of climate change on the spread of these vectors. Increased public education, 
more effective preventive measures and active support from health institutions are 
needed to effectively manage these risks. The study contributes to the development 
of more informed public health policies and highlights the need for coordinated 
interventions to reduce the incidence of tick-borne diseases in the Republic of 
Moldova. 

 
 
 

DEVELOPMENT OF FORMULATIONS AGAINST TOMATO 
PHYTOPATHOGENS BASED ON AUTOCHTHONOUS NATURAL 

SUBSTANCES AND THEIR DERIVATIVES  
 

Natalia SUCMAN, Cristina GRAJDIERU, Sergiu COJOCARI, Vsevolod 
POGREBNOI, Dmitri BILAN  

 
Institute of Chemistry, Moldova State University, Republic of Moldova 

 
The project's main objective is to develop bioactive formulations with 

fungicidal and immunostimulatory properties for use in agriculture, focusing on 
protecting tomatoes from diseases. Specific objectives included the synthesis of 
triazolic and spiro[cyclopropan-oxindole] compounds, obtaining chitosan from 
natural sources, developing formulations with different compositions, and studying 
the fungicidal and growth-stimulating properties of the tested substances. 

Natural sources such as champignon mushrooms and dead bees were used 
to obtain chitosan. Additionally, a synthetic chitosan solution was prepared for 
comparison. The process involved specific hydrolysis conditions in the presence of 
hydrochloric acid. 

For the targeted synthesis of compounds with fungicidal activity, six new 
substances from the triazole series were synthesised and characterised using 
physico-chemical methods, along with four compounds from the spiro[cyclopropan-
oxindole] series with antiviral potential. Four triazolic compounds with patented 
fungicidal properties were also sourced from the laboratory's stock for biological 
testing on tomatoes. 

A total of 30 preparative formulations with varying concentrations and 
compositions of active substances were developed. These formulations included 
simple solutions, mixtures with chitosan, and solutions stabilized with surfactants. 

Biological tests on fungicidal properties demonstrated that the tested 
substances were effective against Fusarium spp., with efficiency comparable to 
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commercial preparations such as Topaz and Fitosporin. The activity was validated 
through qPCR analysis of the pathogen DNA. 

The effects on tomato growth were also studied. It was observed that the 
tested substances had a stimulatory effect on root and stem growth, particularly 
under biotic stress conditions. 

Among the most notable results obtained were: -four previously patented 
substances for activity against wheat fungi showed promising results against tomato 
fungi; -the newly synthesized substances demonstrated significant biological 
activity, offering prospects for their use in agricultural treatments; -both natural and 
synthetic chitosan exhibited fungicidal effects and proved useful in the tested 
formulations, including combinations with active substances; -in vitro tests 
confirmed the antimicrobial activity of the preparations against several species of 
bacteria and fungi. 

The scientific impact of the project lies in the generation of new knowledge 
about the structure-activity relationship of bioactive compounds, contributing to the 
development of advanced synthesis and evaluation methodologies. The social 
impact involves the potential reduction of agricultural losses through the use of eco-
friendly alternatives to conventional fungicides, supporting sustainability. The 
developed formulations provide opportunities for producing innovative commercial 
products, reducing treatment costs and losses caused by pathogens. 

 
 
 

SYNTHESIS OF HETEROCYCLIC COMPOUNDS OF THE CARAN 
SERIES  

 
Sergiu COJOCARI, Dmitri BILAN, Fliur MACAEV  

 
Institute of Chemistry, Moldova State University, Republic of Moldova 

 
The work consists of the synthesis by means of the cycloaddition reaction 

[3+2] and the presentation of the biological properties of (S)-1-((1R,3R,6S)-4,7,7-
trimethylbicyclo[4.1.0]hept-4-en-3-yl)ethyl 5-methyl-1-(2-oxo-2-phenylethyl)-1H-
1,2,3-triazole-4-carboxylate obtained from keel acetylacetate and 2-azido-1-
phenylethanone. Also presented are the results of cytotoxicity of 1H-1,2,3-
triazolulium obtained on the following types of cancer: Pancreatic Adenocarcinoma, 
Acute Lymphoblastic Leukemia, Acute Myeloid Leukemia, Non-Hodgkin 
Lymphoma. 
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Capan-1 is a human pancreatic ductal adenocarcinoma cell line. These cells 
grow in adherent tissue culture and display epithelial morphology. In culture, these 
cells are capable of invading through an extracellular matrix, such as Matrigel. The 
Capan-1 cells are resistant to 5-fluorouracil, reminiscent of the original tumor from 
which they were derived. They form poorly-differentiated tumors when injected into 
immunocompromised mice. These cells harbor a single base-pair deletion in the 
BRCA2 allele, which results in the expression of a truncated and dysfunctional 
protein. In addition, they have an oncogenic mutation in K-Ras (G12V) and an 
inactivating mutation in p53. These cells express elevated levels of the Epidermal 
Growth Factor Receptor (EGFR) and do not express SMAD4 protein (i.e., SMAD4-
null). The Capan-1 cells are useful both as a xenograft model for pancreatic cancer 
and as a cell system to study the effects of BRCA2-deficiency. 

Acute lymphocytic leukemia (ALL) is a type of cancer of the blood and 
bone marrow — the spongy tissue inside bones where blood cells are made. Acute 
lymphocytic leukemia is the most common type of cancer in children, and treatments 
result in a good chance for a cure. Acute lymphocytic leukemia can also occur in 
adults, though the chance of a cure is greatly reduced. 

The HL-60 cultured cell line provides a continuous source of human cells 
for studying the molecular events of myeloid differentiation and the effects of 
physiologic, pharmacologic, and virologic elements on this process. HL-60 cell 
model was used to study the effect of DNA topoisomerase (topo) IIα and IIβ on 
differentiation and apoptosis of cells and is especially useful in dielectrophoresis 
studies, which require an aqueous environment with suspended and round cells. 
Furthermore, these cells have been used in order to investigate whether intracellular 
calcium plays a role in caspase activation induced by reactive oxygen species. 

 Non-Hodgkin lymphoma, also known as non-Hodgkin's lymphoma, is a 
group of blood cancers that includes all types of lymphomas except Hodgkin 
lymphomas. Symptoms include enlarged lymph nodes, fever, night sweats, weight 
loss, and tiredness. Other symptoms may include bone pain, chest pain, or itchiness. 
Some forms are slow-growing while others are fast-growing. Unlike Hodgkin 
lymphoma, which spreads contiguously, NHL is largely a systemic illness. 

Synthesis 1-((1R,6S)-4,7,7-trimethylbicyclo[4.1.0]hept-4-en-3-yl)ethyl 5-
methyl-1-(2-oxo-2-phenylethyl)-1H-1,2,3-triazole-4-carboxylate (3) figure 1. 
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. 
Fig. 1 The reaction of obtaining triazole using acetylcarene with 2-azido-1-

phenylethanone 
 

To the solution of compound 1 (15 mg, 1.9 mmol) in DMSO 5 ml we added 
3 drops of diethylamine, then we add compound 2 (23 mg, 4.8 mmol). The reaction 
occurred for 24 hours at a temperature of 80oC.After rectifying the compounds, the 
reaction was spilled into water and extracted with ethylacetate and left under 
Na2SO4. Finally, we evaporated the solvent and recrystallized from the ethanol.   

 Below we present the CC50 results for the compound (3) and compounds 
used to cure these diseases (Etoposide and Nocodazole) .  

Compound 3 showed the following results for Capan-1, DND-41, HL-60, 
Z138 43.8; 59,3; 47,2; 63.9 at 100 μM compared to Etoposide 0.1; 0,1; 0,2; 0.1 and 
Nocodazole 0.02; 0,02; 0,05; 0.06 with concentrations of 10 μM and 1 μM 
respectively. 

 
 
 

LOW-TEMPERATURE SINTERING OF In2O3:Sn CERAMICS 
 

Dumitru RUSNAC, Gleb COLIBABA  
 

Moldova State University, Republic of Moldova 
 
This study presents an innovative approach to synthesize of indium-tin 

oxide (In2O3:Sn or ITO) ceramics via a low-temperature sintering with a 
participation of chemical agents, offering a cost-effective and energy-efficient 
alternative to traditional methods. ITO is widely known for its excellent electrical 
and optical properties and is an essential material for semiconductor technology, 
especially as transparent conductive films for displays and solar cells. However, the 
deposition technology of ITO films requires ceramic targets with high homogeneity, 
conductivity and density for subsequent sputtering. Traditional ceramic production 
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methods require high temperatures (up to 1500 C) and use of expensive crucibles 
and nanopowders. The main part of the costs of producing ITO films is the cost of 
ceramic targets. The proposed method uses chemical vapor transport to facilitate 
sintering at low temperatures down to 800 °C. The advantages of this innovative 
approach are the following: decrease in sintering temperature, absence of material 
loss and interaction with a crucible, no need to use expensive nanopowders, minimal 
deviation of the ceramics diameter, effective dissolution of SnO2 dopant (high 

doping homogeneity), low resistivity down to 310-2 cm, high thermal stability of 
targets and higher structural perfection of ITO thin films deposited by high-power 
magnetron sputtering. 

 
 
 

PRODUCING CONDUCTIVE CERAMIC TARGETS AND THIN FILMS 
OF Fe2O3(ZnO)k ALLOYS AT LOW TEMPERATURES  

 
Dumitru RUSNAC, Gleb COLIBABA, Vladimir FEDOROV, Anatolie 

SIDORENCO, Olga ȘIKIMAKA  
 

Moldova State University, Republic of Moldova 
 

This study presents an innovative approach to synthesize of Fe2O3(ZnO)k 
ceramics by  low-temperature sintering with chemical agents, which is a cost-

effective and energy-efficient alternative to traditional methods. Fe2O3(ZnO)k thin 
films have a wide range of potential applications (photocatalysts, gas sorbents, 
sensors, or magnetic materials) due to their excellent chemical and optical properties. 
However, the deposition technology of such films requires ceramic targets for 
subsequent sputtering. Classical ceramic production methods require high 
temperatures and the use of expensive crucibles and nanopowders. Conventional 

Fe2O3(ZnO)k ceramics have high resistivity, it degrades under local plasma 
heating, which limits the sputtering power. Low sputtering power results in poor 
structural quality of the films. Usually, such thin films are dielectrics. The proposed 
innovative method uses chemical vapor transport to facilitate sintering at low 
temperatures and has the following advantages: reduction of sintering temperature 

from 1500 C to 1050 C, no material loss and interaction with a crucible, no need 
to use expensive nanopowders, minimal deviation in the ceramics diameter, high 

homogeneity, low resistivity down to 5 cm (the decrease by 35 orders of 
magnitude), high thermal stability of targets and higher structural perfection of thin 
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films deposited by high-power magnetron sputtering. An increase in the conductivity 

of Fe2O3(ZnO)k thin films by 35 orders of magnitude expands the application 
prospects ot this compound. 

 
 
 

NEW TOMATO VARIETIES SOLANUM LYCOPERSICUM L. DARGEN  
 

Nadejda MIHNEA, Galina LUPAȘCU, Diana CLIMĂUȚAN,  
Cristian ROȘCA, Nicolae CRISTEA 

 
Moldova State University, Republic of Moldova 

 
New variety of tomato, created by intraspecific hybridization. The variety 

Dargen is early, vegetation period is 103 days. The fruits of the variety are circular 
(round), small, average weight – 32,2 – 40,0 g, the surface of the fruit – smooth, 
without a green spot at the base, color until maturity – very light, at maturity – red. 
The fruits contain 6,5-8,0% of dry matter, 4,6...5,0% – sugars, 20,5...30,0 mg/% – 
vitamin C, 0.40...0.50% – acidity. The variety is early, vegetation period is 103 days. 
In the transplant culture, the variety ensures a yield of 30,0...53,6 t/ha, while the 
standard fruit yield is high (91,0...96,0%). 

Advantages: The variety Dargen harmoniously combines high 
productivity, good tasting qualities with the resistance to fusarium and alternariosis, 
positive low temperatures, medium resistant to high temperatures. The productivity 
is high at cultivation through both seeds and seedling transplants.  

 
 
 

SYNTHESIS AND BIOLOGICAL ACTIVITY OF MONASTROLL 
 

Natalia CHIOBANU 
 

Institute of Chemistry, Moldova State University, Republic of Moldova 
 
Abstracts. Dihydropyrimidine-5-carboxylates are known to possess anti-

hypertensive, anti-viral, anti-tumor, anti-staphylococcal, anti-cancer, etc. biological 
activity. The structure of dihydropyrimidines is of interest for studying the reactivity 
of a molecule and preparing new derivatives. In the specialized literature, a large 



International fair of innovation and creative education for youth, ICE-USV                                                                             

40                ”Ștefan cel Mare” University of Suceava, Edition IX, 23-25 May 2025                       

number of different derivatives of dihydropyrimidine-5-carboxylates are described, 
however, most of them are obtained from the condensations of 1,3-dicarbonyl bonds 
with various aldehydes, urea or thiourea, catalyzed by different catalysts through 
different schemes of synthesis, which damages the finite yield. 

Introduction. The reaction products are easily accessible in large quantities 
and are used in the pharmaceutical industry as active substances or as precursors in 
their synthesis. Due to the importance of dihydropyrimidines, several new 
methodologies have recently been developed for the synthesis of monastrol and its 
derivatives. Chemical transformation of dihydropyrimidines by introducing specific 
pharmacophore groups into their structure is considered one of the promising 
methods for obtaining new classes of compounds with various biological properties. 
Attention is drawn to the presence of nucleophilic centers that allow a variety of 
mono- and dialkylations, as well as very promising cyclization reactions based on 
them. Some of them, depending on the substituted groups, possess the corresponding 
anti-hypertensive, anti-viral, anti-rumoral, anti-staphylococcal, anti-cancer 
biological activity. This reaction has been known for more than a century, but it is 
ambiguous. The literature describes the mechanisms of this reaction, which proceeds 
in more than five directions, with the formation of various intermediate products . 
The synthesis is catalyzed by inorganic acids or under microwave or infrared 
radiation. The synthesis is catalyzed by inorganic acids or under microwave or 
infrared radiation. The most useful and elegant methodology currently used to 
synthesize dihydropyrimidines is the Biginelli reaction. The Biginelli reaction is a 
multicomponent chemical reaction that gives 3,4-dihydropyrimidin-2(1H)-
one(thione). The hydrogen atoms of the CH 3 group in position 6 of the 4-(4-
methoxyphenyl)-6-methyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate 
molecule have sufficient mobility for condensation reactions.     

In recent years, efforts have been aimed at developing green solvents, called 
«eutectic solvents», derived from renewable and biodegradable components. They 
play an important role in human activities, and their use in research drugs has 
stimulated the development of a wide spectrum of synthetic methods for their 
preparation, preparative accessibility and chemical transformations, such as 
modulators of calcium channel antagonists, adrenergic receptors, antibacterial 
agents of the α1 receptor series, mitotic inhibitors, kinesin (family of motor proteins 
of eukaryotic cells, these are tubulin-dependent ATPases), anticancer, 
antihypertensive activity, antiviral agents and others, which makes further searches 
among them very promising [3].                                                             
.             



 International fair of innovation and creative education for youth, ICE-USV 

 ”Ștefan cel Mare” University of Suceava, Edition IX, 23-25 May 2025                               41 

In the synthesis of dihydropyrimidines, the target is the selection of reagents 
and the testing of various catalysts and conditions, especially in the development of 
strategies that enable the approach of environmentally friendly catalytic conditions 
for further use in the work. Eutectic alloys, natural polysaccharides can serve as an 
environmentally friendly and financially attractive alternative to toxic and expensive 
catalysts. During experiments, catalysis and its role, their environmental 
characteristics, environmental pollution, waste and costs, as well as the application 
of these concepts to the synthesis of the biologically important structure of the 
bioactive derivative of 3,4-dihydropyrimidine-2(1H)-thione, known as its common 
name - Monastrol. 

 
Fig.1. Biginelli reaction : monoreactive three-component synthesis of 

monastrol based on acetoacetic ester, thiourea or urea and 3-hydroxybenzaldehyde 
with the formation of monastrol and oxymonastrol (ethyl 6-methyl-4-(3-

hydroxyphenyl)-2-(thi)oxo-1,2, 3,4-tetrahydropyrimidine-5 carboxy) 
 

Monastrol synthesized in the one-step, multicomponent Biginelli reaction 
in the presence of various bioavailable and biodegradable catalysts is of interest in 
its cell permeability as a molecular inhibitor small protein belonging to the Kinesin-
5 protein family, protein for the bipolar motor. These mitotic blocking agents may 
be useful in the treatment of cancer. Monastrol and related compounds that bind 
proteins other than tubulin may have less toxicity and fewer side effects than 
currently used tubulin-binding agents. The above properties are typical for racemic 
monastrol [3].        
 The target of monastrol synthesis is reagent selection. To increase the yield, 
selectivity, reduced reaction time and minimization of excess reagent, formation of 
side products, high temperatures, pollution, waste and costs in the synthesis of 
Biginelli catalysis have emerged unequaled especially in the development of 
strategies that allow to address the ecological catalytic conditions for further use of 
the works. Monastrol syntheses were performed with various catalysts and in various 
ratios, the results of which are presented in the corresponding reports [1]. The 
accessibility, the high efficiency, the mild reaction conditions, the ease of separation 
of the catalyst after the completion of the synthesis, the more directed progress of 
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the reaction allow us to conclude in their favor.      Therefore, the improvement 
of the asymmetric synthesis of S-monastrol (enantiomer with higher biological 
activity) represents a current topic.  In the search for low molecular weight 
compounds that could interfere with mitosis, monastrol, a compound that blocks the 
motor activity of specific kinesins whose functions are restricted to the mitotic 
spindle, was proposed. Together with the role played by microtubules in disease 
pathogenesis, these cytoskeletal elements may be targets for new drugs. These 
mitotic blocking agents may be useful in the treatment of cancer, namely, it is 
currently proven, breast cancer. Monastrol and related compounds that bind proteins 
other than tubulin may have less toxicity and fewer side effects than currently used 
tubulin-binding substances. Monastrol has been shown to inhibit kinesin-5, a motor 
protein important for spindle bipolarity. A high molecular weight, cell-permeable, 
potent inhibitor of mitosis that does not interact with tubulin. It arrests cells in 
mitosis and specifically inhibits the mobility of mitotic kinesin Eg5, the motor 
protein required for the formation and maintenance of the mitotic spindle. Among 
the dihydropyrimidines, monastrol ranks prominently. Of considerable interest is 
cell permeability as a small molecule inhibitor of the spindle protein kinesin-5, as a 
motor protein for spindle bipolarity.      
 Monastrol, as an antiprotozoal drug, is used to treat and prevent infections 
caused by protozoan parasites belonging to the genus Leishmania, affects the activity 
of urease, etc. Monastrol and its analogues oxymonastrol differ from each other by 
replacing the sulfur atom present in monastrol with an oxygen atom in oxymonastrol. 
Oxymonastrol induced DNA damage , reduced cell proliferation, and increased the 
mRNA level of a member of the Kinesin subfamily of the cytochrome P-450 family. 
However, oxymonastrol was cytotoxic only at the highest concentrations used, 
without compromising cell proliferation and viability. Moreover, no genotoxic 
damage or changes in mRNA level were detected. Monastrol has greater 
antiproliferative activity compared to oxymonastrol, and this effect is probably 
associated with DNA damage caused by monastrol and its possible bioactivation, 
demonstrated by increased mRNA expression. In addition, these effects are 
apparently associated with the presence of a sulfur atom in its structure [2] . The 
general and specific objectives of the given theme are: the development of methods 
for the synthesis of substituted dihydropyrimidine-5-carboxylates and their use for 
obtaining biologically active polyfunctional organic compounds. The synthesis of 
substituted dihydropyrimidine-5-carboxylates consists in the variation of the 
substituents in the initial aldehyde, urea, thiourea, aceto-acetic acid ethers. 
Substituted dihydropyrimidine-5-carboxylates can be converted to the desired 
product by reaction with a suitable nucleophile. Obtaining "eutectic solvents" based 
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on native components (tartaric acid, choline chloride, dihydroabietic acid, urea, 
pectin, etc.) and researching the catalytic properties of "eutectic solvents" in order to 
obtain substituted dihydropyrimidine-5-carboxylates. Obtaining and researching the 
catalytic properties of materials made using 3D printing technology based on local 
minerals (from the region of Naslavcea village, etc.) and insoluble polymers 

Key words.       
 Biginelli reaction, monastrol, dihydropyrimidine, eutectic solvents. 

Relevance and purpose.       
 In the synthesis of monastrol, the objective is to select reagents and test 
various biodegradable and bioavailable catalysts to achieve maximum product yield. 
Eutectic alloys can serve as straight  environmentally friendly alternative from a 
financial point of view and the toxicity of catalysts in the synthesis of monostrol. 

Materials .        
 To confirm the structure of the synthesized compounds, analyzes were 
performed using the following tools:  

 1 . IR-spectrum recorded in the database by Perkin Elmer. Spectrum 
100FT-IR with a range of 3600-650 cm -1.   

 2. NMR spectra were recorded in DMSO-d6 with 1% TMS on a Bruker-
Avance III spectrometer (400.13 and 100.61 MHz).   
 Commercially available reagents, biodegradable catalysts, with permitted 
toxicity, were used as initial compounds. Solvents were used after prior distillation. 

The results.        
 During the experiments, catalysis and its role, the importance of 
multicomponent reactions and their ecological, biodegradable and bioavailable 
characteristics, as well as the application of these concepts to the synthesis of the 
important biological structure of monastrol (1,2,3,4-tetrahydro-4-(3 -
hydroxyphenyl)-6 methyl-2-thioxo-5-pyrimidinecarboxylic). To increase yield, 
selectivity, reduce reaction time, and minimize excess reactants, side products, high 
temperatures, pollution, waste, and costs in Biginelli synthesis, catalysis has 
emerged unparalleled, especially in the development of strategies, which favors the 
achievement of eco-friendly catalytic conditions for its continued use in the chemical 
field. The syntheses of monastrol were carried out with different catalysts and in 
various ratios.  

Conclusion.        
 Syntheses of monastrol were carried out with the participation of different 
catalysts and in different ratios. The availability of eutectic solvents, waste and by-
products from the food industry as catalysts in the Biginelli reaction, high efficiency, 
mild reaction conditions, ease of separation of the catalyst after finishing the 
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synthesis, more targeted reaction, allows to  we conclude in favor of eutectic or green 
solvents, and secondary products of the food industry, which allows us to bear 
minimal losses in the food industry. The linear nature of the dependences of the 
course of reactions on the corresponding catalysts was presented as the result of the 
conducted research .    
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BIOACTIVITY OF 3,4-DIHYDROPYRIMIDINE-2-(TI)S 
 

Natalia CHIOBANU, Fliur MACAEV 
 

Institute of Chemistry, Moldova State University, Republic of Moldova 
 
Due to the importance of dihydropyrimidines, several new methodologies 

have recently been developed for the synthesis of monastrol and its derivatives. The 
most useful and elegant method currently in use is the multicomponent Biginelli 
reaction. Catalysis plays a fundamental role in the Biginelli synthesis. Monastrol and 
oxymonastrol differ from each other by the replacement of the sulfur atom present 
in monastrol with an oxygen atom in oxymonastrol. The synthesis methods used in 
these studies are the Biginelli cyclization method. The methods for detecting the 
final substances are: melting point, thin-layer and column chromatography, spectral 
methods: NMR, IR. 

From the point of view of “green chemistry”, the most waste-free and 
environmentally friendly, it is of interest to obtain ionic liquids containing various 
active groups, for example, cyanoethyl, carboxyl, and on their basis to obtain 
eutectic mixtures and study their catalytic properties in the synthesis of monastrol. 
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The biological role of monastrol and its derivatives has led to considerable 
interest in its synthesis and is a three-component one-pot synthesis based on the 
interaction of acetoacetic ester, thiourea and 3-hydroxybenzaldehyde, which avoids 
waste from multi-stage purification and the formation of residues while maintaining 
environmentally friendly conditions. As an antiprotozoal agent, it is used in 
preparations for the treatment and prevention of infections caused by protozoan 
parasites belonging to the genus leishmaniasis, affects the activity of urease, etc. 

Alkyl-substituted 3,4 dihydropyrimidin-2(1H)-ones (thiones) are extremely 
attractive substances with various design possibilities: the presence of an alkyl 
substituent significantly increases the solubility, activity, allows for the targeted 
action of various compounds and provides a low molecular weight of target 
compounds. At present, we have obtained specific compounds by condensation of 
(thio)urea with a number of aliphatic aldehydes and various dicarbonyl compounds 
in ethyl acetate solution. The reaction proceeds in most cases unambiguously and 
without the formation of by-products, and optimization of the reaction conditions 
has allowed us to increase the yields of a number of target compounds up to 88%. 

New strategies for creating environmentally friendly catalytic conditions to 
increase yield, reaction time, selectivity and minimize excess reactants, by-product 
formation, high temperatures, environmental pollution, waste and cost in Biginelli 
synthesis were explored for further use in renewable chemicals industry. 

 
 
 

INTERACTIVE-CREATIVE EDUCATIONAL EDITION FOR CHILDREN 
AGED 2-5 YEARS, BASED ON THE STORY „PUNGUȚA CU DOI BANI", 

INTEGRATED WITH THE TANGRAM GAME SCENARIO 
 

Nicoleta  VASILIEV, Viorica CAZAC  
 

Technical University of Moldova, Republic of Moldova 
 

Aim and Objectives of the Project. This project aims to develop an 
interactive and creative educational edition designed for children aged 2 to 5 years, 
fostering their cognitive, aesthetic, creative, and organizational skills. The edition 
offers young readers the opportunity to explore the world of Ion Creangă’s 
characters in a creative way, gain knowledge and appreciation of his work, define 
case situations, and understand causal relationships within the daily events of the 
story.   
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Additionally, it encourages children to recognize the peculiarities of human 
personality and its interactions with the environment. It also allows them to 
reconstruct the story’s characters using geometric wooden pieces, engaging in a 
creative process by associating character shapes and scenes with the geometric 
elements from the set. The edition promotes chromatic association with personality 
traits and color coordination between elements. Interaction with sustainable wooden 
pieces, developed based on Tangram game principles, further enhances the learning 
experience.   

Beyond creativity, children will also develop logical thinking, hand-eye 
coordination, and associative skills.   

Novelty and Educational Value. The project introduces an innovative 
concept by combining a traditional story with an interactive game. The book includes 
a Tangram set - comprising a square, a parallelogram, and five triangles - which 
allows children to reconstruct the characters from „Punguța cu doi bani” as they 
imagine them. Initially, the reconstruction challenges are simple, focusing on the 
characters. As the story progresses, the complexity of the game increases, providing 
progressive challenges that stimulate memory, attention, and fine motor skills.   

The carefully chosen colors in the book help children correctly identify and 
combine elements while encouraging them to associate and merge them creatively.   

Description of the Educational Edition. The edition is designed as a set 
resembling a book, complete with a cover and an integrated magnetic flap for easy 
opening and closing. Upon opening the cover, children will find both the book 
containing the story and the Tangram set. Each page is dedicated to a specific 
character from the story.   

Through the Tangram game scenario, children engage directly with the text, 
learning about the characters' physical, personality, and behavioral traits while 
actively reconstructing them using colored wooden geometric pieces. This method 
transforms reading into a hands-on, engaging, educational, creative, and memorable 
experience.   

Impact and Benefits. This interactive edition supports the development of 
strategic thinking, logic, creativity, and communication skills, as well as problem-
solving abilities in various real-life contexts. It also contributes to personality 
development, aesthetic education, and cultural appreciation.   

Moreover, the project promotes and preserves national cultural heritage, 
fostering cultural unity through diversity. By constructing characters, children 
explore their environment through the lens of traditional national values. The book 
serves as a modern learning tool that effectively integrates reading, play, and 
essential skill development in an engaging and meaningful way.   
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PROCEDURE FOR MAKING GEOPOLIMERS BASED ON RED MUD, 
FLY ASH AND POWER PLANT DESULPHURATION PRODUCT FOR 

APPLICATIONS IN THE FIELD OF CONSTRUCTION 
 

Dumitru-Doru BURDUHOS-NERGIS,  Andrei Victor SANDU, Mădălina Simona 
BĂLȚATU, Dragos-Cristian ACHITEI, Manuela-Cristina PERJU, Diana Petronela 

BURDUHOS-NERGIS, Andriana SURLEVA,  Petrica VIZUREANU  
 

“Gheorghe Asachi” Technical University of Iasi, Romania 
 

The invention refers to a Process for making geopolymers based on red 
mud, fly ash and power plant desulfurization product by alkaline activation that have 
the ability to harden quickly at room temperature. The process according to the 
invention for making the ecological geopolymer consists of mixing two components, 
one solid and one liquid, whose composition is as follows: the solid component 
consists of 30-35% class F fly ash, 10-15% thermal power plant desulfurization 
product, 45-50% red mud, and the liquid component consists of Na2SiO3 solution 
and NaOH solution in a mass ratio between 1.25 and 1.5; the mass ratio between the 
liquid and solid components is between 0.65 and 0.75, and the concentration of the 
NaOH solution is 10M or 3M. 

 
 

JACUZZI SYSTEM FOR THERMALISM WITH HYDRO-/AIR-MASSAGE 
AND HALOCHAMBER TREATMENTS WITH SOLIONS 

 
Ioan Gabriel SANDU, Andrei Victor SANDU, Ion  SANDU, Kamel EARAR, 

Viorica VASILACHE, Cătălina Mihaela ŞTIRBU, Radu Adrian CRIȘAN 
DABIJA, Marin CHIRAZI, Alina VLADESCU, Mihai Cosmin COTRUT, Maria 

Diana VRÂNCEANU 
 

“Gheorghe Asachi” Technical University of Iasi, Romania 
 

The invention relates to a jacuzzi system for thermalism with hydro-/air-
massage and halochamber treatments with solions, to be used for the prevention and 
treatment of cardio-respiratory, osteo-muscular and neuro-motor diseases as well as 
for improving performance in children, elderly and sportsmen or persons performing 
intense physical activity. The system consists of a parallelepipedal or circular tight 
chamber, with ionized windows, with UV filters, having, in central position, a round-
, oval- or lagune-shaped basin made of glass fibers and photo-thermal resistive 
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polymer, an aerosol-generating bubbling device with concentrated solution of NaCl, 
KCl, CaCl, MgCland KI in a mass ratio equal to 7.95 : 1,0 : 0.5 : 0.5 : 0.05, where, 
through the frits from the bottom side, overheated water vapours are purged to reach 
the preset levels of solions, the bubbling device being placed in a niche next to the 
entrance door, where for the control, in real time, of the working parameters, there 
are used devices with specific sensors coupled to a microcomputer, which also 
enables modification of the water vapour flow-rate for bubbling, the basin volume 
is correlated with the halochamber volume and it ranges between 1000 and 10000 
liters, with a depth of 0.5...1.5 m, and the working temperature ranges between 
35...40°C. 

 
 

NOZZLE SYSTEM USED FOR THERMAL SPRAYING IN ELECTRIC 
ARC 

 
Ștefan Lucian TOMA, Gabi SAVIN, Bogdan Florin TOMA, Costică BEJINARIU, 

Iulian IONIȚĂ, Petrică VIZUREANU, Gheorghe BĂDĂRĂU, Andrei Victor 
SANDU, Alin CAZAC, Diana – Petronela BURDUHOS – NERGIȘ  

 
“Gheorghe Asachi” Technical University of Iasi, Romania 

 
The invention belongs to the field of Thermal spraying in electric arc of 

wire drawn metallic materials. The technical problem that is solved by the invention 
is the directed constrain of the electric arc without modifying the velocity and the 
flow of the compressed air that divides the droplets of molten metal into fine particles 
in order to increase the temperature and the velocity of the sprayed particles. The 
technical solution to solve this problem consists in the creating a compressed air 
circuit through a concentric nozzle system composed of a body, a cap, a conical 
nozzle, a conical nozzle and a constraint frontal nozzle. 
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PROSTHETIC MASTER-SLAVE SYSTEM FOR AUTOMATIC 

COMPENSATION OF LEG LENGTH DISCREPANCY  
 

Dimitrie-Cristian FODOR, Cristian AGHION, Neculai-Eugen SEGHEDIN  
 

“Gheorghe Asachi” Technical University of Iasi, Romania 
 
The prosthetic system is composed of two components: a primary 

component (Master) affixed to a rigid bar positioned over the suprapatellar regions 
of the unilaterally transtibial amputee, and a secondary component (Slave) that is 
mechanically linked to a motorized, extendable prosthetic module housed within a 
transtibial prosthesis. This prosthesis can feature either a passive or active ankle 
joint. The Master component is responsible for evaluating the leg length discrepancy. 
The prosthetic limb is designed to transmit wireless commands to the Slave 
component, which, in turn, activates the extendable module until the prosthetic limb 
is equalized with the intact contralateral limb. 

The developed concept offers several key advantages, including the 
reduction of prosthetist subjectivity during manual adjustment using traditional tools 
for determining leg length discrepancy. Additionally, it facilitates automatic 
adjustment of the transtibial prosthesis length to maintain body symmetry and 
decreases the frequency of visits to specialized clinics for prosthesis length 
adjustment. 

 
 
 

HIGH PERFORMANCE DESIGNED PROTOTYPE OF A SMALL DRONE 
TRACKING SYSTEM 

 
Mihai-Andrei GHEORGHE, Alexandru ȘCERBATII, Marian POBORONIUC 

 
“Gheorghe Asachi” Technical University of Iasi, Romania 

 
The proposed system is a Proof-of-Concept of a short range point-defense 

system designed for the detection and tracking of small form-factor UAVs 
(Unmanned Aerial Vehicles).  
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Fig. 1 

 
The applications of such a system range from warfare to civilian 

environments, some examples including the monitoring of no-fly zones near airports 
for safety reasons, or monitoring of private property for privacy reasons. Using a 
pan-tilt mechanism, the system can surveil a semi-spherical area and features real-
time video streaming to a smartphone via a mounted camera.  

The drone detection algorithm uses a TDOA (Time Difference of Arrival) 
approach based on identifying the high-frequency sounds generated by the propellers 
of  UAVs. All structural elements have been 3D-printed. Further improvements may 
include the integration of additional sensing methods for improved detection 
accuracy, remote control of the system via a smartphone app and the optimization of 
the physical design for higher durability and improved performance through the 
usage of higher-quality materials. 
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