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PREFACE

It is our great pleasure to welcome all participants to tHatérnational Conference
on Nanotechnologies and Biomedical Engineering (ICNBME), to be held on October
7-10, 2025, in Chisinau, Republic of Moldova. ICNBMIB25 continues the series of
international conferences i n caléngnegriag d
with the main objective of bringing together scientists and engineers dealing with both
fundamental and applied research, and to provide a platform for presenting the latest
theoretical devel opments and applicati

The conference covers a wide range of topics of primary importance for research
and development, including Nanotechnologies and Nanomaterials, Biomaterials and
Devices for Medical Applications, Bioinstrumentation, Signal and Image Processing,
New Technologes for Personalized Medicine, Bioinformatics,-h&alth and
Telemedicine, Bioengineering in Oral Health, Regenerative Medicine and Tissue
Engineering, Medical Physics and Biophysics, Interdisciplinary Research for
Medicine.

The contributions of the Conference reflect the results of multidisciplinary research
undertaken by about one hundred of worldwgdeups Special attention is paid to the
development of novel nanotechnologies and nanomaterials, in particular -of bio
nanotechnologies and br@anomaterials. New biocompatible materials are proposed
for applications in regenerative medicine, cellular and tissg@eering. Valuable data
are also reported on novel chemical and biosensors based on nanostructured met:
oxides and hybrid nanocomposite materials. New theoretical and experimental results
are highlighted in such vy anicsptoalectronme t ar
and photonic materials, photovoltaic structures, quantum dots, amng twoe
dimensional nanomaterials, 3D nanoarchitectures, multifunctional hybrid materials
like sandwich and corshell structures, etc.

The conference sessions also present-bigility research contributions addressing
current challenges and innovations in biomedical engineering. The included works
explore advanced technologies for medical imaging, therapeutic systems, rehabilitation
devices, and diagnostic tools, reflecting the rapid progress in engineering solutions for
healthcare. A wide range of new technologies for diagnosis, personalized approaches
in medicine are also presented. Considerable progress has been achieved at th
intersestion of nanotechnologies, information technologies and biomedicine as, for
example, in health informatics;health, telemedicine, biomedical instrumentation and
signal processing. By encouraging interdisciplinary approaches, this volume promotes
the devéopment of integrated and patietentered technologies. Key topics include
genetic and biomarkdyased diagnostics, predictive modeling of disease progression,
and computational simulations of biological systems. Several studies explore artificial
intelligence applications in healthcare, with a focus on data security, patient
stratification, and decision support systems.
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We hope that the papers scheduled to be presented at the Conference will be o
i nterest for established researchers w
technology, to young scientists and students, as well as to the broader community
wishing to obtain upto-date information on progress in the fdstveloping areas of
nanotechnology and biomedical engineering.

We gratefully acknowledge the support of the Scientific Committee, the Local
Organizing Committee, and all reviewers for their efforts in ensuring the scientific
quality of the conference. We also thank the sponsors and partner institutions for their
valuable contribution.

Prof. Victor SONTEA, Acad. Prof. lon TIGINYANU
Chairmen

Chisinau, Republic of Moldova&ctober2025
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10, Chisinau,Republic ofMoldova. The building is located in the park area between
two city districts: Rishkani and Chekani.

Lics

Language

The official language of the Conferenceeisglish.

ICNBME - 2025
7t International Conference on Nanotechnologies and Biomedical Engineering .

Participands registration will take placat theTechnical University of Moldova,

Magna Hall,block #1, Stefan cel Mare si Sfant boulevard 1BBisinau,Republic of
Moldova, on October6™ from 10.00 to19.00 andOctober ¥ from 8.30 to 10.00.

The Conference opening will take place%B0, October ¥, 2025 in the Magna
Hall of the Technical University of Moldova
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PRESENTING AUTHORS INSTRUCTIONS

Oral Presentations:

1.

Please make your presence known to one of the chairmen 5 minutes before your session starts an
be present during the entire session in which your presentation is scheduled. Time slot for plenary
sessions isip t090 minutes

. Time slots for oral sessions are 90 minutes. Number of papers in each session is up to 6 meaning the

15 minutes is allocated for each presentation (20 minutes for invited presentations). However, there
are exceptions to this rule; therefore, please itefehe final program for actual duration of your
presentation.

Authors and Speakers must report to the Speakers Area in order to preview and upload their
presentations. Files must be handle@ minimum of 2 hours prior to the start of their session (for
morning sessions starting at 9.00 h, please upload it the éaghaVe recommend that you take
advantage of the early file uploading opportunity. More details are available at the conference web
site https://icnbme.sibm.md

. All session rooms will be equipped with a data projector and a computer. You do not need to bring

your own laptop to the lecture room. Please prepare your presentations for display with aspect ratio
4:3.

When building your presentation, use standard fonts (e.g., Times New Roman, Arial, etc.). Basic
fonts are included on the session room computers, but if an unusual font is used it may not display
well.

Even if you have submitted your presentation files in advance, please plan to bring the latest version
of your presentation to the session on a Windmeslable USB flash Drive or GROM.

Computers in conference rooms are equipped with Windd#/icrosoft Office 206 package.

Apple Mac computers will not be provided in any of the session rooms. If you are using Mac, please
check compatibility with Microsoft Office 2010 package or use your own Mac computer if your
presentation is <c¢r eat edoniapplicatignpVideos fandéKie gsnant e
independent file must be coded under standard codec. Users are recommended to preview them il
standard universal software, such as VU&yBr or Quicktime.

Posters:

Poster sessions are a valuable method for authors to present papers and meet with interested attende

for in-depth technical discussions. Therefore, it is important that you display your results clearly to
attract people whare interesed in your work and your paper. Your poster should cover the KEY
POINTS of your work. The ideal poster is designed to: attract attention; provide a brief overview of
your work; initiate discussion and questions.

Use colors to highlight and make your poster more attractive, by using pictures, diagrams, cartoons,

figures, etc., rather than only text wherever possible. There is however no specific template for the
poster: font size and text are free.

Maximum outside dimensions of each poster, including the title, must not exceed 60 cm width x 84

cm height (Al sheet).

SET UP AND DISMANTLING TIMES:

A poster number display will be placed at the top corner of the board. Double sided tape will be

supplied at each poster board.

Poster sessions will be held ©hursday9 Octoberaccording to the program.
Poster set up time0340-11:10 h. Authors are requested to be next to their posters during poster

session: 1:10-13:00 h.

October  7-10, 20 25 , Chisinau, Republic of Moldova 11
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Leveraging Al Innovation in Nanomaterial Synthesis and
Device Design

Ashok Va&EEdsht a

“Y'nternational Clean Water I|Institute, Office of Strategic
2§Ghituo | EEN, Technical University of Moldova, Chisinau,
|lnstitutul de Cercetare al Univer sRamaSriia din Bucuredti, S
prof.vaseashta@ieee.org

Artificial intelligence (Al) based innovations in materials science are poised to transform
traditional research paradigms, ushering in a new era of accelerated discovery. Using generative
Al, the scientific disciplines are at an inflection point as redeas seek to establish how this
evolutionary technological leap can be most practically integrated into our ongoing research.
Combining hypothesisand datadriven approaches, unlocking deeper insights into complex
structureproperty relationships is pabke. Furthermore, conjoining machine learning and
materials selection, optimization of synthesis parameters, and characterization analysis are
accelerating material designs deemed unrealistic earlier. Thus, Al has emerged as a fundamente
tool in variousresearch domains, fostering innovative research that advances this transformative
tool in multiple fields. Specifically for materials synthesis, device design, and system integration,
the Al-assisted tools reimagine how they design and understand fumchaterials. The fielc
continuously expands with an-@epth understanding of the classification of material properties at
the nanoscale, theoretical approaches and simulations in nanoscience, design considerations c
nanodevices, and material synthesithatnanoscale with controlled morphology. This has led to
the development of sizeand shape&ontrolled nanomaterials. Despite cJoro%ress, more robust
synthesis and validation procedures that use current and future trends that can {@sstdAl
aﬁpllcatlors are still lacking. It is anticipated that the intersection of Al and nanotechnology can
shape the path for many technological developments using nanomaterials. The chapter outlines al
overview of recent progress and potential pathways for new develapriteit highlight the
synergism of Al and innovations for developing novel nanomaterials. Various tools and topics are
introduced, viz. (a)big data in Materials Sciende analysis of structurproperty relationships
makes use of large datasets derivaamfrexperimental research, knowleelgsed Al tools to
predict characteristics for materials synthesis procedures, (b): future Implicatoscale _
characterization to gain extra value through the advancement of quantum computing together with
advanced Mlalgorithm capabilities, and (c): interdisciplinary collaboration between Al researchers
and material scientists to refine applications in electronics, optics, catalysis, medicine, agriculture,
and sustainability.
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PL-2.1 Giant Hybrid Polymer/Lipid Vesicles: PhaseSeparationand
Dynamicsfrom Advanced Fluorescencend Microscopy

Methodologies
F&§bio Flefrandegyevanadd Pri et o
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2 Associate Laboratory i4HBl nsti t ute for Health and Bioeconomy at |nstit
Lisboa, Portugal

Department of Bioengineering,; Instituto Superior T®cnico,

manuel.prieto@tecnico.ulisboa.pt

By mixing up |lipids and polymers, a new en
and the aim is to reach an optimization of the characteristics of both partners in a single entity,
combining the biocompatibility of lipids (as observed in ipmes) with the mechanical properties
of pure polymer vesicles, the fApol ymer somes

Fig.lRepresentation of a fApolymersomed describing

This work focuses on the biophysical characterization of these vesicles.A detailed study of phase
separation (lipid and polymer domains) was carried out by imaging Giant Hybrid Vesicles, using
polymer and lipid fluorescent probes. Several types of polyméts different hydrophobic
thicknesses were studied, which allowed for a rationalization of their influence on vesicle
morphology (e.g., budding alterations vs. increasing of line tension), and different types of polymer
architecture were considered (tabk vs. grafted). For the situation where no macroscopic phase
separation is observed, thes@ma | | ed Ahomogeneous distributio
the detection of nandomains was carried out by FRELIM (donor in the polymer and acceptor
in the lipid) [2].

The same nanodomains were also detected in Large Unilamellar Hybrid vesicles (HLWVS).
this case, quantitative approaches for FRET in two dimensions were used in order to compare
experi mental results with the tuhseodiedtirciadute
Ainfinite phase separationo [ 3].

The lateral diffusion within Giant Hybrid Vesicles was determined by FRAP, and it was
concluded that the presence of lipid domains hinders polymer diffusion, at variance with the
diffusion of lipid which is not slowed down [4].

Acknowledgements:FCT (Portugab Projects UIDB/04565/2020 and UIDP/04565/2020 (iBB)
and LA/P/0140/2020 (i4HB). The authors also acknowledge funding from the Portuguese Platform
of Bioimaging (PPBIPOCH01-0145FEDER022122). LCPO- Laboratoire de Chimie des
Pol y m rneges (Bardgaax, France) was the supplier of the materials in the framework of a
IDS-FunMat (EU) program.
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Converting the sunds r ad livend systeems id an area ofintersé u |
study in photophysics, photochemistry and photobiology. Understanding energy capture in biology
is therefore challenging to many areas of science, even today. But if we can learn from how nature
captures he sunds elmgh efficigncywii coutd bemeafitodmewable energy capture. The
potential for image detection and memory storage has also been suggested. Here, we will describi
molecular investigatios that have led to the design of bioinspired detectors, and explain some
limitations of the approach.

PME (kealimol)

o a0 1
C13-C14 Dihedral )

Fig. 1.Retinal in the darkadapted state is modeling as in a 70:30 equilibrium confirmed by potential mean force
calculations

Photoreceptors are one of the most abundant class of proteins in living systems and enable
organisms to sense light and transduce this signal into a biochemical output. They are responsible
for converting light into vital functions that include energy prettbn and electrical signals leading
to visual response. These photoreceptors, which are found in many life forms, from Acheabacteria
to humans, are called rhodopsins and are the membrahedded proteins that are activated by
light. With a common struatal motif of “Ztransmembrane helices (Fig 1), a single retinal molecule
(vitamin A derivative) is embedded in the receptor which has an absorption spectrum determined
by the polarity of its environment and isomeric form of the unsaturated chain (Rgo2pinduced
isomerization of the retinal chain within the receptor determines aictietinal is a nanoswitch
here.

Crucially, therefore, the conformation of retinal within the photoreceptor is vital to
understanding action. The first structures for photoreceptoesr e at a resol uti o
retinal could not be defined (residual electron density was too diffuse). So, we addressed this
challenge and resolved retinal conformation using (solid state) magnetic resonance approaches
initially designed to reswé drug and ligand structures in membrane bound tdrgatsl then
adapted for retinals synthesized andiporated into functionally competent membrane embedded
rhodopsinstosup resol uti on. The two photoreceptor:
were the proton pump bacteriorhodopsin (from the extreme halophilic ArcHakshacterium
halobium} and the visual photoreceptor bovine rhodopsin in retinal memBrasexamples of
photoreceptors from two very different life forms and different actions, despite the same
chromophore in structurally very similar protein environments.

More recently, we have complemented this structural work by developing novel methods to
obtain very hi ¢®hrrystallegapHicudata fornan Archaeél photpreceptor used
extensively in optogenetics, Archaerhodopsin 3 (a member of a family of 4 Archaerhodopsins, AR1,
AR2, AR3 and AR4) for which no structure was available. Importantly, the photoreceptor is studied
in a membrane environment and potentially denaturing detergents are not régiNmad, at this
resolution, the conformation of reél can be readily resolved showing surprisingly that the retinal
is in an equilibrium between the e&nd trandsomer in the dark, with QM(SGOFTB)/MM MD
trajectories showing how the relatively low energy barrier form interconversion is much lower in
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the dark adapted forinthere are not so many comparable structures of photoreceptors in the dark
adapted form, and certainly not at very high resolution.
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Fig 2: Rotamers of Arg82 support multiple H-bonding networks towards Glu194 and
Glu204, and thus of many more pathways for translocation. Sensitization primarily
affects the H-bonding network in the centre of AR3.

The receptor is also fully functional as a proton pump in controlled dssayss ~10x more
efficient than bacteriorhodopsin at proton pumping under identical conditions. The protein retains
some of the natural lipids in the crystals from mass spectrothdwtytational (1,2 or 3 residues)
approaches, directed by the higgsolution information about the retinal binding site, permitted
both hypsochromic and bathochromic functional versions of the receptor to be produced, giving the
potential for differentcolour markers, and in optogenetics to facilitate multicomplex voltage
imaging.

The new higkresolution information reveals that the waters in the proton release channel,
involving Arg82 and Glul94, are more disordered in AR3 than bacteriorhodopsin, providing
multiple pathways for proton translocation. Additionally, the ARR mi | v Hayathan q
extracellular side of the membrane, providing a ready reservoir of waters for translocation. One, or
both of these observations explain, at least partly, the higher efficiency of AR3 over
bacteriorhodopsin. Also, pheioduced xray, freeelectron laser studies (XFELS; unpublished)
show how water reorganization within the proton release pathway at the very earliest stages (1.5fs)
of photon incidence.

IV curves
Engineered biological [——

on Au

. ‘

: ;/ ]
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Detection &
Switching

Fig.3.Bacteriorhodopsin, covalently tagged -tesidueaas~ 2 Omx
viewed by AFMi single molecules are 3 nm in diameter. Using contact AFM, repeated light induced IV
responses are observed 11, 12.

The implications for technology driven and hitspired devices is now clearer. Biology works
at a single molecule level, is noise free, works at low powers and very fast timescales. With potential
for image detection, holography, photovoltaic devicesaatd storage, there are clear limitations
for energy capture at the levels required for human use. A rudimentary image capture device has
been developed by us (Fig 3), and others are now progressing the field. Also, implanting
bacteriorhodopsin embeddeddra suitable matrix, the first protebrased artificial retina has been
developed to restore meaningful vision for patients who are blind or have lost significant sight (Fig
4).
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Fig. 4. Representation of how a retinal utilizing the bacteriorhodopsin to restore functional sight
(https://www.lambdavision.com)
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Li mb amputations drastically affect an ind
technologies essential to preventiémg disability. While robotics have progressed significantly,
achieving seamless, intuitive control and natural senfeagback with artificial limbs remains a
major challenge. Both intuitive motor control and sensory feedback are vital for functional
prostheses. Techniques such as Targeted Muscle Reinnervation [T]MRY Targeted Sensory
Reinnervation (TSR)2] have shown the benefits of reinnervating muscles and skin to replicate
natural limb functions. Newer approaches, including Regenerative Peripheral Nerve Interfaces
(RPNIs), Vascularized Denervated Muscle Targets (VDMTs), and Cutaneous Mechanoneural
Interfaces (CMils), hold potential but face hurdles in clinical adoption due to their dependence on
implanted electrodes [3]. A variety of implantable systems have been researched but are not yet
clinically available [4]. Osseointegration for skeletal attachrhaatproven to be an effective means
of anchoring a prosthetic limb to the body [5], and more recently, this technology has been
employed to solve the bidirectional communication challenge between implanted electrodes and
prosthesis [6].

Using direct skeletal attachment via osseointegration, neuromuscular interfaces, and machine
learning, we achieved the first clinical implementation of an artificial arm integrated directly into
the patientds bone, ner vrectsskeletal atachmentsthusiteersolopy? | .
provides the unique opportunity to chronically record and stimulate the neuromuscular system in
freely behaving humans, thus permitting investigate complex limb motions and somatosensory
perception. The first pant implanted with this neuromusculoskeletal interface has used it without
interruption for over 10 years in everyday life. Patients implanted with this system are also provided
with intuitive sensory feedback via direct nerve stimulation [6]. Direct tMestachment via
osseointegration, along with control and sensory feedback via implanted neuromuscular electrodes
can now be provided in a selbntained prosthesis for use in daily life without supervision outside
controlled environments. Originally deloped for abovelbow amputations, this technology has
also been implemented in bela@lbow amputations [8], and more recently, used with refined
surgical reconstruction presenting the first concurrent implementation of TMR and RPNIs [9].

In addition to the functional challenges that limb loss represents, these patients often develop
chronic neuropathic pain that further hinders their quality of life. Research and clinical innovations
on the treatment of pesimputation pain have increasedhe past decade. A growing interest on
postamputation pain, particularly in phantom limb pain (PLP), has resulted in new treatments, basic
research findings, and theories that have increased our understanding of this condition [10]. In this
lecture, will provide an overview of the field and discuss his recent hypothesis for the neurogenesis
of PLP, along with a novel theoretical framework for further understanding the condition and
improving its treatment [11]. | will also discuss how motor decodéuipriology in combination
with virtual reality has been used to treat PLP [12]. He will also describe how such technologies
have been used for the functional and pain rehabilitation of sever sensorimotor impairments.

The Russian fulscale invasion of Ukraine has left over 100,000 people with amputations and a
high incidence of PLP. | will also present the challenges of rehabilitation in the time of war after
one year 6s etimplumaniéanac worko f f ul |
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Tetrapodal zinc oxide-@nO) microcrystals produced via flame transport synthesis [1] provide

a versatile 3D template for creating ultral]
first introduction of such aeromaterials in 201Rotably Aerographite considered those days as
the worl dos | i ght ¥ thdseimeaconmactedadtrapadal nedworks havg endbled n

by their extreme porosity, high surface area, and tunable composition various interdisciplinary
applications [3] thalbridge the needs of biomedical engineering, environmental sensing, and energy
technology.

In the biomedical realm, we have contributed to develmpeat wound scaffoldsthat leverage-t
ZnOb6s functional ©properti es -priotedhydnogelrwounmdepdichivasa | i
engineered with embedded vascular endothelial growth factor (VEGF) and photoactive, antibacterial t
ZnO tetrapods [4 adv. Funct. harv]. &fpwireless UV/visible light exposure, the ZnO micretworks
act as local nangenerators to trigger on demand release of growth factors, while simultaneously
providing inherehantibacterial action. Chemical surface modification of the tetrapods enhanced protein
(VEGF) adhesion and all owed the composite hydr
healing dynamics. The resul ti ynand sigaificantlytimproyeéd t ¢ h
angiogenesim vitro, andin vivotests demonstrated reduced inflammation along with accelerated wound
closure.

Beyond drug delivery,-ZnO networks serve as building blocks fmft electronics and sensors
integral to wearable and implantable devices. Recent creationafyalhic aeraconductors based on
PEDOT:PSS polymer aerogels, created by coating ZnO tetrapodal frameworks with nastidimeter
conductive polymer films and then removing the sacrificiaDZeores.[5] The resulting foafike
PEDOT:PSS/PTFE network is uktightweight (~15 mg/ c) and exhibits a DC conductivity up to 184
S/m, which remarkably renves straininvariant even under 80% compression or 25% tension.
Moreover, a hydrophobic PTFE thiayer imparts high stability in aqueous environments. These
properties make them ideal for wearable health monitors or bioelectronic implants that derahtel reli
conductivity during motion and lorgrm use.

Leveraging the same aeromaterial paradigm, we have expmtinadli-responsive actuatorsby
integrating conductive hollow networks into soft matter. Aerographengraphendased aeromaterial
derived from ZnO template§ exemplifies how an ultralight network can enable powerful actuation.

Its finely-structured network of microtubular carbfover 99% air) can be heated electrically at rates of
sever al hundred AC per millisecond [6]. This r
instat aneous gas expansion and contr aeetxipd mss,i 0eNSSS. ¢
demonstrated that by repeatedly and rapidly heating/cooling aerographene, one can drive extremely
forceful pneumatic motions, enabling miniature yet powerfmhps and even sterilizing filters powered

by electrical pulses.

Complementarily, in hydrogddased soft robots, we showed that embedding a sparse (~5% v/v)
microtubular graphene network dramatically amplifies actuation performance. In a thermoresponsive
poly(N-isopropylacrylamide) hydrogel, the bioinspired graphene network provides rapid, internal water
transport pathways and photothermal heating capacity. This led téodd~dcreasen actuation speed
and a ~4€old increase in generated stress, overcoming the usual water diffusion limitations of
hydrogels [7]. Nothly, the conductive network also enables untethered actuation: the hybrid hydrogel
can be triggered by light or electric fields without any wired connections, as the graphene network
converts optical or electrical stimuli into heat internally. Such cafpabilpave the way fosoft
actuators that operate efficiently in delicate environments (e.g. inside the human body or in soft
robotics).
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Furthermore, it will be illustrated how both tetrapodal zinc oxide and aeromaterials are being
translated intomarket-ready products, including through commercialization efforts by stajpt
companies.
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This study presents the development and evaluation of admgiution Xray imager utilizing
thallium bromide (TIBr) thin film detectors, highlighting their strong potential for 1gexteration
X-ray imaging devices. TIBr is a compound semiconductor faitbrable physical characteristics,
such as high atomic numbers (Tl : 81, Br : 35
2.68 eV. These properties enable remmperature operation, strongry attenuation, and direct
conversion of incident phons into electrical signals without the use of scintillators [1], [2].
However, despite these advantages, the integration of TIBr intpdiedl detector (FPD) systems
has been limited by challenges such as polarization phenomena, electrode degraddtion,
fabrication complexity [3], [4].

In this work, we demonstrate a prototype TFligrsed Xray imager constructed using a
combination of existing technologies. The detector comprises a mechanically polished TIBr crystal
(3.2 mm I 3.2 mm | 0.8 mm), equiepgpkate elagtiotleh a
incorporating thallium metal to suppress polarization during hole collection, and pixelated silver
electrodes with an 80 Om pitch on the oppos
counting readout integrated circuit (RQI@a a silver paste burdponding process. The ROIC,
designedimouse and fabricated using a T S-bkGsitiGe. 13
amplification and digital output via pulseidth modulation, allowing both electron and hole
collection mode$5].

Experimental imaging was performed using arme) tube operating at 90 kV. In the absence of
irradiation, the detector exhibited minimal leakage current, and initial images revealed a number of
hot pixels attributed to surface roughness and nonuniforrsymeeduring stacking. By refining the
polishing process and improving wafer flatness, the hot pixels were substantially reduced, enabling
uniform signal acquisition across the detector aremayXimages of test objects, including a
Japanese lead charactend a multline-pair X-ray test chart, were acquired. Pixel value
normalization was conducted using ffegld correction based on reference "white images".

Analysis of spatial resolution was carried out by measuring the modulation transfer function
(MTF) from the test chart data. The imager clearly resolved line pairs up to 5 Ip/mm, with
particularly strong performance at2lp/mm, near the Nyquist frequeno$3.125 Ip/mm for the
given pixel pitch. The calculated MTF closely matched the theoretical sinc function corresponding
to 180 Om sampling, despite the i mager not b
The MTF value at 2 Ip/mm exceed&d%, surpassing typical indirect detectors and rivaling-state
of-the-art direct conversion detectors based on CdTe

Beyond spatial resolution, the study also investigated -terg operational stability,
particularly the manifestation and recovery of the polarization pheno@em&nown issue in TIBr
detectors due to the mobil it yrayedposteintheielectran u n
collection mode, image contrast gradually degraded, attributed to ion accumulation and electrode
reaction. However, switching to the hole collection mode (via reverse bias) resulted in a gradual
recovery of image quality ové0 minutes, indicating successful ion redistribution and polarization
mitigation [4], [5]. Continued operation in the hole collection mode maintained image contrast,
confirming the stabilizing effect of the thallitoontaining electrode.

Further experiments involved switching back to the electron collection mode, which partially
restored image contrast. However, some irreversible degradation remained, possibly due to the
formation of silver bromide (AgBr) at the electrode interface, ati@apreviously observed in
other metallic electrodes [6]. These findings indicate that while bias switching is effective fer short
term recovery, full restoration may not be feasible once chemical reactions have occurred at the
interface.

Overall, the study demonstrates the feasibility and advantages of integrating TIBr into high
resolution Xray imaging systems. The successful combination offitah electrodes, thallium
based polarization suppression, and phatmmting ROIC architecta provides a promising path
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toward the realization of TIBpased flafpanel detectors. Despite the lack of dedicated optimization
for TIBr in the current ROIC design, the system achieved performance metrics comparable to
commercial direct detectors. The insights gained from thig8tirmtluding the electrode structure,
biasswitching methodology, and stacking proédsy the groundwork for future development of
scalable, applicatiospecific TIBr imaging devices for medical diagnostics, industrial- non
destructive testing, and securépplications.

In conclusion, TIBr thidfilm detectors exhibit strong potential asr&y photoconductors with
high spatial resolution, operational stability, and material efficiency. The current work not only
verifies the fundamental feasibility of such systems buttatgdights critical design considerations
for future FPD integration. This progress may serve as a catalyst for dedicated TIBr process
development, enabling the broader adoption of these detectors ipdrighmance Xay imaging

platforms.
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Aim - Introduction Biomedical Engineering (BME) education in the areas of Medical Device
(MD) Regulation, Health Technology Management (HTM), and Health Technology Assessment
(HTA) is becoming increasingly complex due to rapidly evolving regulatory frameworks, emerging
technologies, and the growing need for holistic life cycle management of health technologies. This
study explores an innovative educational model that leverages Atrtificial Intelligence (Al) to prepare
BME students more effectively for navigey regulatory systems, optimizing device management,
and applying evidenebased assessment to improve healthcare delivery.

Novelty: This work investigates the integration of-Bésed tools and cabased learning to
enhance student engagement and autonomy at the intersection of MD regulation, HTM, and HTA.
Central to this approach is a skdarning model supported by Al and facilegdtby an expert,
marking a shift from traditional didactic methods to an interactive, adaptive, and stedésred
learning paradigm.

Methods A bl ended | earning model was piloted w
brief introductory lecture, students engaged indetcted learning using generative Al tools, with
the instructor transitioning into the role of a facilitator. The cowas divided into three main
topics: Regulation, Management, and HTA of Medical Equipment. Students were assigned in six
groups of two and tasked with studying one of the three topics in depth, using Al to research and
prepare structured lecture et These notes were designed to serve as learning material for peers
assigned to other topics. Weekly supervision meetings were held to monitor progress, during which
each group presented their evolving work and received formative feedbacki @vter&ions, the
materials were refined and, upon final review by the facilitator, approved for distribution to the rest
of the class. This pe¢eaching strategy aimed to foster collaborative learning, content ownership,
and crosgopic integration, while allomg students to explore MD regulation, HTM, and HTA
through Alenhanced educational support.

ResultsThe six final sets of lecture notes were of high quality, requiring only minor revisions.
While final exam results are pending at t he
suggest the approach has been highly effective. Students respasitaetly to the Alassisted
methodology, reporting increased engagement, critical thinking, and improved understanding of
complex regulatory, managerial, and assessment concepts. Informal feedback highlights their
improved ability to navigate retatory pathways, strategize device management, and comprehend
HTA frameworks. A comparative analysis of student performarimtween those who developed
their topic i ndependently and otwilds eonductedd | €
followingthecwir sedés conclusion to validate the ped

Conclusion:To meet the evolving demands of the medical device sector, BME education must
adopt modern, studenentered methodologies. This study demonstrates thanidnced,
facilitator-guided learning models can significantly enrich educational outcomes, foster
interdisciplinary skills, and better prepare future professionals to address the complex regulatory,
technical, and evaluative challenges of the contemporary healthcare landscape.
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In recent years, cancer treatment has witnessed a major evolution with the rise of personalized
medicine. This approach aims to tailor treatment strategies based on the unique molecular anc
genetic characteristics of both the tumor and the patient. Rettherrelying solely on tumor
location and histology, modern oncology now incorporates detailed genomic and molecular
profiling to drive clinical decisionmaking. Two of the most transformative tools in this paradigm
are genomic analysis and liquid biopgsich have redefined how we diagnose, treat, and monitor
malignancies.

The Impact of Targeted Therapies in Oncology

Targeted therapies have fundamentally changed the landscape of cancer care. Unlike
conventional chemotherapies, which indiscriminately damage rapidly dividing cells, targeted
agents are designed to interfere with specific molecular pathways or mutatomsivie tumor
growth and survival. This allows for more effective tumor control with fewer systemic side effects.

Examples of successful targeted therapies include EGFR inhibitors #snmalh cell lung
cancer, HERZargeted agents in breast and gastric cancers, ALK and ROS1 inhibitors in lung
cancer, BRAF inhibitors in melanoma and colorectal cancer, and PARP ansilnit BRCA
mutated ovarian and breast cancers. These therapies have significantly improved prefgeession
and overall survival, often turning previously lethal malignancies into manageable chronic
conditions. Moreover, the ability to identify resistamoechanisms has allowed clinicians to switch
or combine therapies at the right time, increasing-kemg disease control.

The integration of these therapies into clinical practice depends on accurate and timely
molecular diagnosis, which is where genomic analysis and liquid biopsy come into play.

Genomic Analysis: Guiding Precision Treatment

Next-generation sequencing (NGS) has become the backbone of personalized oncology. By
sequencing multiple genes simultaneously from a tumor biopsy, NGS detects genetic alterations
such as point mutations, insertions, deletions, copy number variatiomgrantlisions. This allows
oncologists to identify "actionable" mutati@gnshose for which effective targeted drugs are
available or in development.

For example, the presence of PIK3CA mutations in breast cancer or NTRK fusions in various
solid tumors can now be matched with specific inhibitors. Genomic testing is not limited to therapy
selection; it also plays a role in prognosis, eligibility for icli trials, and prediction of treatment
resistance.

Clinical guidelines now recommend broad genomic profiling in many advastagd cancers,
especially when standard treatment options are limited. However, challenges remain, including
sample sufficiency, tumor heterogeneity, and turnaround times. Thigi®wquid biopsy serves
as a valuable adjunct.

Liquid Biopsy: A Nonlinvasive Window into Tumor Biology

Liquid biopsy refers to the analysis of turderived materi@ most commonly circulating
tumor DNA (ctDNA)Y in peripheral blood. It offers several advantages over traditional tissue
biopsy: it is less invasive, can be repeated over time, and provides aongeshensive view of
tumor heterogeneity and evolution.

The main applications of liquid biopsy include:

 Detection of actionable mutationswvhen tissue is unavailable or insufficient,

1 Monitoring treatment responseand identifying minimal residual disease (MRD),

1 Early detection of resistance mutationsallowing timely therapy adjustment,

1 Surveillance in hightrisk patients for recurrence or progression.
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Technically, liquid biopsy involves blood collection, plasma separation, ctDNA extraction, and
ultra-sensitive sequencing or P&fsed detection of specific mutations. Recent technological
advancements have enhanced sensitivity and specificity, enabi@ugiole of even lowabundance
mutations with clinical relevance.

In certain cancers, such as lung, colorectal, and breast cancers, liquid biopsy is becoming
standard practice for mutation detection and disease monitoring. In some instances, it has ever
replaced tissue biopsy as the filise diagnostic approach, espati when rapid information is
needed.

In clinical oncology, integrating genomic and liquid biopsy results into treatment planning
requires a multidisciplinary approach. Molecular tumor boards, consisting of oncologists,
pathologists, geneticists, and bioinformaticians, are increasingly commsomprehensive cancer
centers to ensure appropriate interpretation and application of test results.

Future Perspectives and Remaining Challenges

Despite the remarkable progress, several challenges hinder the widespread adoption of
personalized oncology:

1 Cost and reimbursementremain barriers, particularly in lovesource settings.

9 Test availability and standardizationvary across regions.

9 Interpretation of variants of unknown significance (VUS)complicates clinical decisions.

9 Ethical considerations including data privacy and incidental findings, require careful

navigation.

Nonetheless, as the costs of sequencing continue to decline and artificial intelligence enhances
interpretation, personalized cancer care will become more accessible and impactful.

Looking ahead, combining genomi ¢ Oaucla bsy si s
transcriptomics, proteomics, and metabolo@ieggll further refine our understanding of cancer
biology. Moreover, realime monitoring via liquid biopsy opens new possibifitior adaptive
treat ment strategies, where therapy evolves

Conclusion

Personalized medicine is no longer a future corcéipts now an essential component of
modern cancer care. Through genomic analysis and liquid biopsy, oncologists are empowered tc
deliver more precise, effective, and humane treatment. These technologiesalyn improve
outcomes but also offer patients a message ofthtesforming cancer from a terminal illness to
a manageable condition for many. As we continue to innovate and integrate these tools, the drean
of truly personalized care is becoming aiclih reality.
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Advanced higktech fabrication techniques made it possible to fabricate geometrically complex
and topologically nontrivial 3D nanoarchitectures, which reveal novel electronic, magnetic, optical
and transport properties-[3]. In 3D superconductor nanoarchitectures, a topological transition
between the vortex and pheslgp regimes determines the magndiidd- voltage and
current voltage characteristics revealing a nontrivial topology of SC screening currents.

Recently, microwave generation by vortex jets in open superconductor nanotubes [4] has been
explored. Itis found that vortex chains, vortex jets, and phlgseegimes occur in superconductor
open nanotubes due to the inhomogeneity of the normal madigddiccomponent. At lower
magnetic fields, vortices follow the same path within the-tddés, forming single vortex chains.

At higher magnetic fields, the vortex trajectories undergo multifurcations, giving rise to patterns
composed of vortex jets cosing of two or more vortex chains. Due to a stronger confinement of
single vortex chains in tubes of small radii, jumps in the average voltage and frequency of
microwave generation are unveiled, which occur when the number of fluxons moving in the half
tubes increases by one:péint electrical transport measurements in the superconductér W
nanobridge allows one to study the motion of superconducting vortices in 3D [5].

Based on a finitelement implementation of the TDGL theory, the confinement is shown to
lead to a bending of the vortices within the bulk. The experimentally observed strong geometrical
anisotropy of the critical magnetic field is a manifestation of #wmfigurable coexistence of
superconducting and normal states in the 3D nanoarchitecture along with the local definition of
weak links. This regime of superconductivity at the nanometer scale, where the vortex state is truly
3D and can be efficiently taited by geometrical confinement, offers a route to local reconfigurable
control of superconductor 3D nanoarchitectures.

In superconductor open nanotubes and nanopetals, carrying an azimuthal transport current in ¢
homogeneous external magnetic field, the complex geometry induces an inhomogeneity of the
magnetic field and makes the vortices to move along preferred patl@y [ititroducing a lattice
of anisotropic pinning sites along these paths, areoiprocal flux transport is realized. A vortex
ratchet effect is revealed to be strongly tunable by the degree of anisotropy and can be made stronge
than that in the respegé planar membranes. The enhancement of the vortex ratchet effect becomes
apparent via a difference in the depinning current under the current reversal, and it is attributed,
under appropriate conditions, to the inhomogendi@id-induced vortex channelinthrough the
areas containing the asymmetric pinning sites [6]. These results imply that the ratchet effect can
persist up to higher magnetic fields via extending a superconducting film into the third dimension,
without an increase in the number of asyrtmoginning sites. These predictions can be examined
on selfrolled superconducting 3D nanoarchitectures with artificial pinning sites created using
focused ion and electron beams.
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Superconducting Artificial Neural Networks: Spintronic

Innovations for Neuromorphic Computing

Anatolie Sidorenko

Technical University of Moldova, Institute of Electronic Engineering and Nanotechnologies, 3/3 Academiei Street, Ch&éinau, 20
Moldova
anatolie.sidorenko@mib.utm.md

The rapid evolution of modern computing systems has brought about an exponential increase in
energy consumption, primarily driven by the classical von Neumann architecture introduced by
John von Neumann [1]. This architecture, while foundational to todi&yitel computers, faces
critical limitations in terms of power efficiency and scalability, especially as demands fer high
performance computing, artificial intelligence, and big data analytics continue to rise [2].
Consequently, the scientific communitgs emphasized the urgent need for alternative computing
paradigms that can significantly reduce energy consumption without compromising processing
capabilities.

In this context, neuromorphic computih@n approach inspired by the structure and function
of biological neural networks has emerged as a promising avenue. Atrtificial Neural Networks
(ANNS), which mimic the complex interconnectivity of neurons and synadpgae brain, offer a
pathway towards highly efficient, scalable, and adaptive computational systeths\ifile
traditional implementations of ANNs rely on semicondudtased components, recent advances
suggest that integrating superconducting elemearidrastically lower energy dissipation, thanks
to the zereresistance properties of superconductors. This makes superconducting Artificial Neural
Networks (SANNs) a compelling candidate for nggheration neuromorphic hardware, capable
of overcoming tlk limitations inherent in CMOS technology-T$.

This research focuses on the development of superconducting artificial neurons founded on
superconducting spin valves, as well as artificial synapses constructed from innovative hybrid
nanostructures. The core idea is to exploit the unique propertiepericenducting/ferromagnet
layered nanostructurésspecifically superconductor/ferromagnet (S/F) heterostrudui@s
realize energiefficient, flexible, and tunable components for neuromorphic systems. The study
involves detailed analysis of the proximityfexft within multilayer S/F nanostructures, where
ferromagnetic cobalt (Co) layers of varying thicknesses and coercive fields are integrated with
superconducting niobium (Nb) layers. The Nb layers are chosen to have a thickness corresponding
to the supercatucting coherence length, optimizing the interplay between superconductivity and
ferromagnetism [8.4].

The investigation aims to understand how these layered nanostructures behave under differen
magnetic and thermal conditions, with particular emphasis on the modulation of superconducting
states by ferromagnetic layéran essential aspect for designingdiional artificial neurons and
synapses. Experimental studies include fabrication of the hybrid nanostructurésmiperature
measurements,-ray diffraction (XRD) characterization, and rigorous modeling of their electrical
and magnetic properties. Théimate goal is to harness the proximitiduced effects to create
superconducting spintronic elements that can emulate neural activity with minimal energy
expenditure.

In the context of neuromorphic computing, these superconductor/ferromagnet hybrid structures
hold great promise for developing scalable, Fsged, and energgfficient artificial neurons and
synapses. Such devices could not only reduce power consulmptiaiso enable faster information
processing, contributing significantly to the advancement of quantum and classical hybrid
computing platforms. The results of this research depict a compelling pathway toward the
integration of superconducting spintroni@sto neuromorphic architectures, with potential
implications for future artificial intelligence systems.
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Advanced Hybrid Nanomaterials for Biomedical and

Environmental Sensor Technology
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Hybrid nanomaterials are critical in advancing healthcare diagnostics, which can be used for
reaktime monitoring and selective detection of chemical and biological analytes. Among them, the
most important application is breath analyser for the detecfibiomarkers such as acetone for
diabetes diagnosis, ammonia for renal failtje 2-propanol for lung cancg®, 3] or hydrogen for
lactose intolerance and other diseases of digestive sygfentowever, it is challenging to
selectively detect biologitanalytes at elevated temperatures. This plenary talk covers the potential
of advanced hybrid nanomaterials in overcoming these limitations, for the enhanced sensitivity of
acetone and hydrogen.

ZIF-coated metal oxidbased hybrid materials have been explored from last two decades. Its
employment in sensing field is emerging with some prominent works. For instance, Poschmann et
al. studied the phinole free surface conversion of tetrapodal Zn® B8 for the selective
detection of hydrogen which can be attributed to the molecular sieving[&lfesimilarly, another
study based on coighell structure of ZIFB coated ZnO employed for dual applications, i.e.,
hydrogen sensing and Usénsing. AO microparticles were 3printed on a substrate then its
surface conversiontoZd88 s hows not abl e sensi ng [6]Morebver) pp
ZIF-based hybrid nanostructures on dual phatgre CuO/CuyO nanostructures also exhibited
dual sensing capabilities by showing room temperatased UV detection and hydrogen and VOC
sensing at elevated temperatur€q. Furthermore, a study on 3@rinted AbOs/ZnO
heterostructures demonstrated significant UV detection and temperature sensing as dual
functionalitieg[8].

In the recently work, AOs/CuO films were synthesized using a eeffective and simple

chemical solution approach (SCS). Foll owed
Subsequently, a 12 nmAkoverlayer was developed on CuOfOdayer and then again thermally

anneal ed at 610 f o rsolufion lhased AR r phepmoaéeé | onmapd
casting on CuO nanostructures exhibit highl:
sensing at 300 tion offaeetossamd hydrogen atetheidrespeetive operating
temperatures can be explained on the basis of electrostatic potential structure.

Similarly, the selectivity could be explained through different coatings, be it ZIF or polymers,
which acts like sieves, as various analyte vapours having different diameters of molecules only a
certain group could be detected. This study is importartiionedical and environmental sensor
technology as it adds new methods of tuning gas sensors properties. This work was partially
supported by LIFETECH, 020404 at TUM.

References:

1.Brinza M, Schre°oder S, Ababi i N, Gronenberg M, St
(2023) Twein-One Sensor Based on PV4dated TiO2 Films for Food Spoilage Detection and as a Breath
Marker for Several Diseases. Biosensors (Basel) 183pphttps://doi.org/10.3390/bios13050538

2.Schro°oder S, Brinza M, Lupan O, et . al . -pr@@énal4ith A N
PTFECoated TiO2 Nanostructured Films. In: Sontea Victor and Tiginyanu | and RS (ed) 6th International
Conference on Nanotechnologies and Biomedical Emging. Springer Nature Switzerland, Cham, pj835
https://doi.org/10.1007/978-031-427824_9

3.Lupan O, Brinza M, Schr°oder S, Ababii N, Strunsk.
Sensors Based on Hybrid Materials for Environmental, Industrial and Biomedical Applications. In: 2024 IEEE
14th International Conference Nanomaterials: pKgations & Properties (NAP). pp i4.
DOI: 10.1109/NAP62956.2024.10739678

4. Brinza M, Schw?ake L, Zi moch L, Strunskus T, Paupo
S, Lupan O (2025) Influence of P(V3E®-TFE) Copolymer Coverage on Hydrogen Detection Performance
of a TiO2 Sensor at Different Relative Humidity fardustrial and Biomedical Applications. Chemosensors
13, pp 150https://doi.org/10.3390/chemosensors13040150

5, Poschmann MPM, Siebert L, Lupan C, Lupan O, Schg¢gt

October  7-10, 20 25 , Chisinau, Republic of Moldova 45


mailto:oleg.lupan@mib.utm.md
https://doi.org/10.3390/bios13050538
https://doi.org/10.1007/978-3-031-42782-4_9
https://doi.org/10.1109/NAP62956.2024.10739678
https://doi.org/10.3390/chemosensors13040150

ICNBME - 2025 . . . L
— 7t International Conference on Nanotechnologies and Biomedical Engineering

ZnO Tetrapods Produces Pinhdélece ZIF8 Layers for Selective and Sensitive H2 Sensing Even in Pure
Methane. ACS Appl Mater Interfaces 15, pp 38638681.https://doi.org/10.1021/acsami.3c06317

6. Chakraborty B, Schadte P, Poschmann M, Lupan C,
Lupan O, Siebert L, Stock N, Adelung R (2023) MQOBated 3BPrinted ZnO Tetrapods as a TaweOne
Sensor for H2 Sensing and UV Detection. pp7A https://doi.org/10.1007/978-031-427756_8

7. Nagpal R, Chiriac M, Sugihara M, Litra D, Ababii N, Magariu N, Lupan C, Zinicovschi V, Ameloot R, Lupan
O (2024) Sensory Properties of CuO/Cu20 Nanostructures Coated with Zeolitic Imidazolate Frameworks. In:
2024 EHealth and Bioengineering Conference. D81.1109/EHB64556.2024.10805729

8. Nagpal R, Lupan C, Lupan O, et.al. (2024) Study on Al203/ZnO Heterostructure Based UV Detection for
Biomedical Applications. In: Costin HariteNi col ae and Magj arevil R and
Health and Medical Bioengineering. Springer Nature t&wiand, Cham, pp 17888.
https://doi.org/10.1007/978-031-625237_20

46 October 7-10, 20 25, Chisinau, Republic of Moldo va

P


https://doi.org/10.1021/acsami.3c06317
https://doi.org/10.1007/978-3-031-42775-6_8
https://doi.org/10.1109/EHB64556.2024.10805729
https://doi.org/10.1007/978-3-031-62523-7_20

ICNBME - 2025
7t International Conference on Nanotechnologies and Biomedical Engineering o ——

Artificial Intelligence for Evidence-Based Management of

Medical Devices
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The increasing integration of Health Information Technologies (HITs) into healthcare systems
has amplified the need for robust methods to classify failures accurately, with the dual goal of
enhancing maintenance strategies and reducing adverse evenessiaglthis demand, our study
investigates a seBupervised machine learning framework designed to standardize failure
classification in HITs using realorld data (RWD).

HITs encompass a broad range of digital solutions, from Electronic Health Records (EHRS) to
Picture Archiving and Communication Systems (PACSs) and are pivotal to the modernization of
healthcare delivery. Despite their widespread adoption and the sighifiw@stments involved,
maintaining these systems' reliability remains a challenge. An emerging approach is evatette
maintenance (EBM), which leverages RWD to inform and optimize maintenance decisions. [1, 2]

However, the effectiveness of EBM is hindered by the lack of standardized failure
classifications, particularly for HITs. [3] Existing spontaneous reporting systems (SRSs), such as
the U.S. Manufacturer and User Facility Device Experience (MAUDE) databastgin vast
amounts of unstructured textual data on adverse events. Manual analysis of these data is impractica
underscoring the need for automated, scalable solutions.

Building on our prior work in applying Natural Language Processing (NLP) to classify medical
device failures, this study extends the methodology using -sgedfrvised learning approach. [4]

We specifically target Hldrelated adverse event reports fronre MAUDE database, selecting
records from 2022 to 2024. After preprocessing, which included filtering out irrelevant or corrupted
data and ensuring uniqueness among textual entries, we curated a dataset of approximately 19,0C
records pertinent to HIT faites.

Selfsupervised learning presents a compelling choice for this task as it does not require
manually labeled data, which are often costly and -toesuming to produce. We employed
various NLP models, notably different BERT (Bidirectional Encoder Reprdssrgafrom
Transformers) architectures, to perform masked language modeling. A carefully engineered
promp® "The failure of this medical device is caused by a [MASK] efraras appended to each
report, guiding the model to predict suitable failure claS8estraining was performed using freely
available Google Colab T4 GPU resources. To refine the classification output, we limited the
number of predicted classes per record to the top ten based on their probability scores, balancin
granularity with interpetability. A weighted probability mechanism was then used to distill these
into the final set of failure class candidates. An optimal cluster number of 200 was determined
through distance metrics in clustering analysis, ensuring a balancedtibaéévea intra-cluster
similarity and intercluster separation. Among the models tested, the BERT_Base_Uncased model
exhibited the best performance in classifying HIT failure records.

The analysis produced ten prominent failure: Design, Human, Technical, Software, Mechanical,
System, Maintenance, Communication, Computer, and Manufacturing. These classes align well
with known failure patterns in medical software systems. For instanesigiiy failures encompass
issues in software architecture and user interfaces, while "Human" errors relate to misuse or
operational mistakes by healthcare personnel. "Communication” errors typically involve network
failures disrupting system connectiviglthough some classes like "System" and "Computer" are
more generic, their emergence corroborates the contextual relevance of the model's outputs.

The results demonstrate that salfpervised learning, using masked language modeling, can
effectively generate an initial taxonomy for classifying failures in Health Information Technologies.
The identified categori@ssuch as design flaws, human erronsg @ommunication issuésare
consistent with known failure modes in healthcare environments, suggesting the approach's validity.
Although some classes are broad, their relevance highlights the potential of this method for
supporting evidenecbased maintenae practices [4]. Future refinements, including improved
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dataset balancing and model optimization, could enhance classification accuracy. Overall, this
preliminary framework offers a promising foundation for standardizing HIT failure reporting,
facilitating benchmarking, and advancing clinical engineering towarore datedriven
maintenance strategies.
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Importance of Water in Biology - an Example of Receptor Function

and Implications for Optogenetics
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Water, in its many states, has a pivotal role in biology. But resolving it at the molecular level
has been a challenge. Here, we resolve and describe how water determines the way in which a
external stimulus, light in this example, intimately controls hbe stimulus is conformational
changes in membrane receptors in response to a stimulus, and capturing their functionally relevan
dynamics, is very challenging. Over the years we have addressed this challenge using a range ¢
spectroscopic approachgls2,3 on functionally competent photoreceptors, often in their natural
membraneq4] or Lipodisg& [5,6]. More recently, we have complemented this work with
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studies, mass spec characterizafigjpand very high resol uf8pddn (1.
as well as photinduced xray, free electron laser studies (XFELS), without the use of detergents
and including natural lipids. This higlesolution information reveals waters and their importance

in both receptor activatiedesensitization and QM(SCOFTB)/MM MD trajectories give
information about the activation process. The system studied is achearheRldpgR3), a
photoreceptor utilized widely in optogetits despite the lack of structures until now. We suggest
that the different arrangement of internal water networks in AR3 is responsible for the faster
photocycle kinetics compared to homolég&R3 is ~10x more efficient than bacteriorhodopsin at
currert generation. These insights may well have generic implications for other receptors.
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Inverse Problems in Ultrasound Imaging: From Statistical Models to

Deep Learning
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We present novel methods for computational imaging and image analysis in the context of two
different applications of ultrasonography, involving on the one hand standard medical ultrasound
of the lungs for chronic kidney disease monitoring and on the b#ret the compressed sensing
(CS) acquisition and reconstruction of quantitative acticisnicroscopy (QAM) images.

First, we introduce a method for detecting straight linebn@s) in medical ultrasound images
of the lungs for children with severe kidney conditions, undertakinglgsis [1]. We addressed
this as a sparse estimation problem using both convex @mdonvex optimisation techniques
based on the Radon transform and sparse regsadion. This breaks into subproblems which are
solved using proximal splitting aproaches. We include an additional deblurring step in the Radon
domain via a total varian blind deconvolution to enhance line visualization and to improve line
recog nition. We evaluate our approach on a real clinical application: the identificationioEB
in lung ultrasound images. Thus, an automatimB identification method ised scribed, using a
simple local maxima technique in the Radon transform domain; eiséed with known clinical
definitions of line artefacts. Using all initially detected lines as a starting point, our approach then
differentiates between-Bnes and dter lines of no clinical significance, includinglifies and A
lines. We evaluate our techniquesiag as ground truth lines identified visually by clinical experts.
The proposed approach achieves the bdsteBdetection performance as measured bytheore
when non convex regularization is employed [2].

We subsequently describe a framework for compressive sensing data acquisition and

reconstruction in QAM [3]. Three different CS patterns, adapted to the specifics of QAM systems,
were investigated as an alternative to traditional rast@nning approacles. They consist of
diagonal sampling, a row random, and a spiral scanninggratand can all significantly reduce
both the acquisition time and the amount of splad data. For subsequent image reconstruction,
we design and implement an inneuae technique, whereby an approximate message passing
(AMP) framework is adapted to account for the underlying data statistics. A Cauchy maximum a
posteriori image denoising algorithm is thus employed to account for th&aessianity of QAM
wavelet coefficiets. The proposed methods were tested on experimental data acquired with a 250
or 500MHz QAM system. The experimental data were obtained from a human lymph node sample
(250 MHz) and human cornea (500 MHz). Reconstruction results showed that the besignedo

is obtained using a spiral sensing pattern combined with the Cauchy denoiser in the wavelet domain
The spiral sensing matrix reduced the number of spatial samples by a factor of 2 and led to an

excellent peak signdb-noise ratio of 43.21 dB wharconstructing QAM speedf-sound images
of a human lymph node. These results demonstrate that the CS approach significgmibyés
scanning time, while reducing costs of future QAM systems.

In the sequel, the frameworks presented for the two applications, which rely on standard
optimisation theory for cost function minimizations are unrolled into deep learning architectures.

The issue of Bines identification LUS images is thus addressed with a novel pesvised
deep unfolding network structure (DUCPS) [4]. The framework utilizes deep unfolding procedures
to merge traditional moddlased techniques with deep learning apphes. By unfolding the

Cauchy proximal splitting CPS algorithm [2] into a deep network, DUCPS enables the parameters
in the optimization algorithm to be learnable, thus enhancing generalization performance and

facilitating rapid convergence. We comuctel entirely unsupervised training using the
Neighbor2Neighbor (N2N) and the Structural Similarity Index Measure (SSIM) losses. When
combined with an improved line identification method, stdtthe-art performance is achieved,
with the recall and F2 scoreaching 0.70 and 0.64, respectively. Notably, DUCPS significantly

improves computational efficiency, eliminating the need for extensive data labeling, representing a

significant advancement over both traditional algorithms and existing deep learningcugsro
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Finally, for the QAM CS image reconstruction problem, we investigate the use ofMeV)Ra
deep unfolded model of AMP, for the CS reconstruction of QAM-paegtric maps [5]. Results
indicate that AMPNet can offer superior reconstruction pdormance ewve in its stock
configuration trained on natural imagery (up to 63% in terms of PSNR), while avoiding the
emergence of sampling pattern related artefacts.
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How to Write and Publish a Scientific Paper?
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Preparing and submitting a manuscript for publication can be a challenging task, particularly for
researchers in the early stages of their careers. Finding the best strategy and format to communicat

oneds research wor k i n aothers aml acceptable dot publicatiors 0 m
requires technical writing and communication skills that are often accumulated and polished
t hroughout a scientistds career. Addi tional

publication platforms, fnrm open research repositories to journals specialized on very narrow
scientific fields, or journals covering a witdange of topics is not an easy task.

In this talk, we will sequentially focus on all aspects involved in the preparation, writing and
submission of a scientific manuscript. The discussion will be centered on the perspective of all

actors involved in the pdotégesjouheaadshedod:
Essential aspects in the early stages of manuscript preparation will be initially presented,
including the documenting, strategizing and

will be given on how to identify the target journal coupled vethrief discussion on the various
options for publication (e.g. open access, hybrid journals, prepreprint repositories) underlying their
advantages and disadvantages.

The presentation will then elaborate on the main aspects of preparing the manuscript, such a:
advice on how to identify and highlight the
authors intend to relay to the readers about their work @lglpresented, in an efficient manner,
thus maximizing the manuscriptds i mpact. S
manuscript, and ensure the writing flow will be discussed, with tips given on styling and
visualization options, as well ag\dce on what to avoid and what to emphasize.

As the standards for scientific publications involve a voluntary peer review process, which is a
critical step in getting someoneb6s work pub
include aspects that reviewers typically focus on and tHeoeushould be aware of, as well as
strategies on how to respond to reviewers and editors requests in an appropriate fashion, ensuring
constructive communication during the revie
common reasons for masaripts rejection will be presented, with advice on how these can be
avoided. The various review process formats, such as <itigte doubleblind and open review
will be discussed as well.

Finally, we will outline a few aspects related to the resources available to authors for
collaborative writing, editing and organizing their manuscripts that can assist during the manuscript
preparation. This will also include a discussion on the ugefrtificial intelligence tools in
editing manuscripts
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Gigafactories: Powering the Future with Advanced

Electrode Manufacturing (Invited)
Mozaffar Abdoll ahi far

Department of Materials Science, Faculty of Engineering, Kiel University, Kiel, Germany.
moza@tf.uni - kiel.de

The global transition towards sustainable energy and electrified mobility hinges critically on the
mass production of higherformance batteries, a demand being met by the rise of Gigafattories
colossal manufacturing ecosystems poised to define thesfofuenergy storage. While these
facilities represent monumental engineering achievements, their ultimate success and the ability tc
truly power our future are inextricably linked to the sophistication and efficiency of their core
processes, paramount argomhich is advanced electrode manufacturing. This presentation delves
into the cuttingedge techniques and innovations shaping electrode production at thec&ligia
the very heart of every battery cell. We will first navigate the intricacies of advavetetbating
processes, the incumbent technology for higlume electrode fabrication. This exploration will
cover optimized slurry formulations designed for hggleed, defediree coating, innovations in
solvent recovery systems crucial for environmer@ampliance and cost reduction, and the
engineering challenges of ulivéide coating and rapid thermal drying necessary to achieve
Gigafactory throughput. The discussion will emphasize how continuous improvements in precision
control and material handlirgre pushing the boundaries of conventional wet processing to meet
unprecedented production targets. The presentation will then illuminate the transformative shift
towards dry electrode coating technologies, a paradigm poised to revolutionize battery
manufaturing. We will meticulously examine various solvéirde methodologies, from powder
mixing and direct material deposition to binder fibrilization and innovative compaction techniques.
The profound advantages of dry processimgcluding significantly rduced energy consumption,

a minimized factory footprint, elimination of toxic solvents, potential for enhanced electrochemical
performance through novel electrode architectures, and a substantial decrease in manufacturin
costsi will be detailed. Furtherore, we will address the ongoing research and engineering efforts
aimed at overcoming the challenges of scaling dry processes to Gigafactory volumes while ensuring
robust quality and consistency. By dissecting these advanced wet and dry electrode mmgrgufactu
pathways, this presentation will underscore how innovation in electrode science and engineering is
fundamental to unlocking the full potential of Gigafactories. These advancements are not merely
incremental; they are essential enablers for producing.
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Analysis of Photoelectronic Processes in Silicon

Structures with Opposing Potential Barriers
Suri k KhudPaveshogk iAiMasneaKhts héagy RhAy Vv a:

! National Polytechnic University of Armenia, Yerevan, Armenia
2 International Clean Water Institute, Manassas, USA
khsuren@seua.am

Silicon structures incorporating contact points between depleted layers with oppgsiagdan
pi n potential barriers demonstrate unique photoelectronic properties arising from the interplay of
their counteracting currents. When electromagnetic radiatioh Vangitudinal absorption
successively passes through the active regions ofsueface and backi p junctions, it produces
a compensated photocurrent exhibiting unconventional spectral characteristics that enable nove
functionalities. This work extengsevious research by examining how structural and technological
parameters govern photoelectronic processes, specifically clarifying the conditions for spectral
photocurrent sign reversal and the mechanisms of internal amplification through potenigal barr
interactions. The sign inversion results from asymmetric potential barriers, while current
amplification occurs when barriers are balanced, with enhancement factors derived from
experimental photocurrent values assuming 100% absorption efficiency.ampéfication
mechanism involves substantial electron injection from the forves p n junction into the p
base, facilitated by barrier height reduction from both applied voltage and space charge
compensation by photogenerated carriers. Thesweéaceb ar r i er s hei ght ad
a characteristic voltage range where progressive barrier equalization induces spectral photocurren
inversion. Mutual compensation of currents in oppositely directed potential barriers creates
extremely low dark cuents. These findings provide critical insights for developing tunable silicon
photodetectors with injection spectral response and enhanced sensitivity.

Impact of Precursor Concentration on Topology,
Wettability and Electrical Properties of Zn,SnO, Films obtained by

Spray-Pyrolysis
Vadi m 1é@)\!laadlml rVE€aobdahav V. Ursaki
! D. Ghitu Institute of Electronic Engineering and Nanotechnologies, Technical University of Moldova, Chisinau, Republic of
Moldova
2 National Center for Materials Study and Testing, Technical University of Moldova, Chisinau, Republic of Moldova
3 Academy of Sciences of Moldova, Chisinau, Republic of Moldova
vadim.morari@iien.utm.md

In this study, Zn SnoO t hi n -pyrdlysismechnigue with sy
varying precursor concentrations (0.05 M, 0.15 M, 0.3 M) to investigate their influence on film
topology, wettability, and electrical properties, aiming to exptbigr potential applications in
photodetectors and microfluidics. The grown oxide films were analyzed by atomic force
microscopy (AFM) to study their roughness. The films were found to be generally smooth, but the
surface roughness increased from 6 nm2mrh (RMS) as the precursor concentration increased
from 0.05 M to 0.30 M, with maximum peak height (Sp) reaching up to 42 nm. Contact angle
measurements revealed that the degree of h
increasing precursor conueations. Electrical characterization by currealtage measurements
showed that the photocurrent to dark current ratio peaked at 34 for the precursor concentration of
0.15 M, compared to 17 and 22 for 0.05 M and 0.30 M, respectively, under a biasarfd3avi
excitation density of 100 mW/ cmj]. These res
concentration and film morphology, wettability, and conductivity. Notably, the study provides a
systematic analysis of how precursor concentration vanigttnable firée uni ng of Zn ¢
properties, highlighting the versatility of the spray pyrolysis method and its potential for scalable
production. This work contributes to scientific innovation by demonstrating how process
parameters can be desigriecptimize functional thin films for applications in optoelectronic and
sensing devices.

Acknowledgmets.This research was funded by Ministry of Education and Research from the
Republic of Moldova, the Young Researchers 2@226 project #25.80012.5007.31TC.
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Two Dipole-Dipole Interacting Emitters in a Moderately
Strong Laser Field
Al exandr %9 CurdofeiarsioeMiBaaideA.s kMlacov e

Institute of Applied Physics, Mol dova State University,
alexandr.cudreasov@ifa.md

The cooperative resonance fluorescence spectrum for-aesonantly lasepumped pair of
dipole-dipole coupled twdevel radiators is explored. The dipoles are confined in a small volume
within the Dicke limit, i.e., when the int@mitter distance is mhcsmaller than the emission
wavelengths. Also, a netnivial detuning between the laser and emitter transition frequencies is

considered. Several approximations have been used, including the electric dipole approximation,
the rotating wave approximationmal a r ot ating frame of refere
frequency. The emitters are driven by a moderately strong coherent electromagnetic field, and the

dipole-dipole coupling strength having the dimension of frequeriysignificantly exceeds the
collective decay rate while remaining much smaller than the doubled Rabi frequency. This

frequency, manifested by the system is, in turn, much smaller than the emitter transition frequencies.

We obtained the characteristic tgabit Mollow spectrum consistingf the elastic part and,

respectively, the spontaneous resonance fluorescence part of the spectrum, i.e., the central, as we
as the left and the right spectral bands. The study discusses the vanishing elastic part of the spectrul

and the dressed statapale-dipole interaction. It shows the proper analytic ratio between the non
zero detuning of the system and the doubled Rabi frequency to achieve the ensuing result.

Polymer-Coated CdDoped ZnO Nanostructures for
Dual Sensing of Volatile Organic Compounds and Battery Vapours

Oleg ™Mypadrnefah DolraXdean,AbNdocloll adhei IVaakgaab

Oof f erdmalnynnn 2ScMiwh &i¢ Bwukmza ZVamoecrht, u Tu g u
Thomas StrRaiskads* AR”red nengQFaupel

'Center for Nanotechnology and Nanosensor s, Department of

University of Moldova, Chisinau, Mol dova

Mul ti component Materials Department of Materials Science

*Functional Nanomaterial s, mbe patkfinegimtidko fe | MdJtne rviealsd t §c i &Kn @4
|

“Ki el Nano, Surface and
oleg.lupan@mib.utm.md

Costeffective sensor fabrication methods are characterized by their simplicity, requiring
minimal processing steps to produce nanomatbeaaed devices capable of detecting volatile
organic compounds (VOCs) and battemyitted vapours for various appliEns in environmental
and healthcare fields. In this work, we present a sensor based-aop€d zinc oxide (ZnO:Cd)

nAebfédobiv8cisenée gKi Nsleb) ( COl I st

nanocolumns synthesized via a solution chemical synthesis (SCS) method and coated with a poly

ethylene glycol dimethacrylate (PEGDMA) lay&he resulting composite device exhibits a novel
duakttemperature functionality, enabling the detection gfr@anol (response up to ~58%) at

higher operating temperatures (350 Andytanol whi |

compared to the uncoated sensor. It also detects the critical battery vapdiox@l@ne (GHsO>,
response up to ~18%) at | ower temperatures
improved sensor kinetics, reducing the recovery time fprr2o pan o | @ bver 245 Hté\ C
approximately 8 s. The presence of Zn, O and Cd atoms was confirmed throughdisigegsive
X-ray spectroscopy (EDX), while the conformal polymer coverage was verified via morphological
characterization in scanning electron microscope (FHWe obtained experimental results are

important for EV industrial, biomedical and space nanosatellites applications, demonstrating a clear

pathway for developing versatile, myttirpose sensors with tailored operational modes.
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Synthesis, Structure and Properties of a Linear Trinuclear

Co(ll') Il sobutyr a-Prenadhradiret er wi th 1
Ecateri i@ JBel eaeddWiLeusenChPakKr ak@ gewnwt er

Svetl anh G. Baca

!Institute of Applied Physics, Moldova State University, Chisinau, Republic of Moldova

2 |nstitute of Inorganic Chemistry, RWTH Aachen University, Aachen, Germany
ecaterina.beleaev@ifa.usm.md

A new trinuclear cluster [G@b)s(phen}] (where Hib = isobutyric acid, phen = 140
phenanthroline) has been obtained and characterized by elemental analysis, IR spectroscopy, ES
MS spectrometry, and thermogravimetric studies. This can be achieved simultaneously by synthesis
methods such asiising and ultrasonic irradiation. The structure of the trinuclear Co(ll) cluster has
been solved by singlerystal Xray diffraction measurements, revealing a centrosymmetric linear
arrangement of three Co(ll) atgrbridged by six isobutyrate moieties. Four of these moieties act
in a bidentate sysyn fashion, bridging two Co atoms, while the remaining two serve as bidentate
chelatebridging units. The central Co atom resides at the crystallographic center of syranuet
is coordinated by six O atoms from six isobutyrates, resulting in an octahedtar@unding. The
coordination sphere of the peripheral Co atoms is completed by three isobutyrate ligands, two of
which coordinate in a monodentate fashion and ona thelate bidentate mode, and 1,10'
phenanthroline, providing a distorted octahedraDNsurrounding. Hirshfeld surface analysis was
performed to elucidate the intermolecular interactions contributing to the stabilization of the crystal
structure. Magnetic measurements show ferromagnetic exchange interactions between the high spi
Co(Il) ceners.

Ferroelectric Al1.xSGN Thin Films for Memory and
Computing Applications (Invited)
Md RedwaniulGelosrlga ngc hNinkw éagseArtivo | 85, Pebr an
Ki elnl Bler manraKdhBsmeft Fi chtner

1Synthesis and Real Structure, Institute for Material Science, Kiel Universi¢1B3 Kiel, Germany;

2Department of Material Science, Kiel University,28143 Kiel, Germany

®Nanoelectronics, Institute of Electrical Engineering and Information Engineering, Kiel Universig4123 Kiel, Germany
apt@tf.uni - kiel.de

The discovery and development of the new wurtizipe nitride ferroelectrics, such as AIScN
and GaScN, has attracted attention due to their ferroelectric properties, like large remanent
polarization, large coercive fields, as well as their compatibilitth veoth CMOS and GaN
technology. The ferroelectric phase in these materials shows an exceptional temperature stability
that surpasses 1100AC.

Al1xSGN polycrystalline thin films having a columnar structure and showing a typical fiber
texture were obtained by reactive magnetron sputtering deposition on Pt electrode layers on
thermally oxidized silicon substrates. Epitaxial nitride ferroelectric film&wbtained by growing
the films on epitaxial Pt electrode layers deposited on GalNAubstrates or directly ontgpe
doped rRGaN/ALO;s substrates. Thal1xSGN film thickness was varied between 4 and 300 nm,
grown by magnetron sputtering on standaidw&fers or epitaxial templates [1]. The Sc
concentrations in the analyzed films ranged from x = 0.15 to x = 0.30.

The structural characterization of the samples was performed by scanning transmission electron
microscopy (STEM) and-ray diffraction. Ferroelectricity in AkSGN films as thin as 4 nm was
proved [2].

The polarization direction of the -ggown films (metal polar or nitrogen polar) is analysed
through electrical measurements correlated with STEM structural analysis, for various
combinations of top and bottom electrodes and different film thicknesses.ifistshown that the
sputteredAl..xSaN films on Pt electrodes usually have angeaswn N-polar polarization
orientation, whereas the films deposited on thedlar GaN template have an-pblar initial
polarity up to a film thickness of about 30 nm.r Féms thicker than 40 nm, the presence of N
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polarity is observed, so there is a transition frorg@svn M- to N-polarity at a thickness between
30 and 40 nm. These results were confirmed by experiments with highly selective etching
(phosphoric acid) of adeposited and electrically-polar switchedegions.

The evolution of the epitaxial strain imposed by the GaN template oAlth8cN films is
anal yzed. Thus, at 28 at. % Sc, films up to ¢
thicker films, the extent of the fully strained regime decreases with increasing film thickness [1].
By reducing the Sc concentration from 28about 8 at%, latticenismatched conditions are
obtained.

Ferroelectric domain walls in AISGN are inclined with respect to theagisand expected to
be charged, and the compensating charges possess sufficient mobility to be employed in resistive
switching devices [3].

Thus, a new type of memristive devices based on the reshaping of conductive ferroelectric
domain walls in these films is developed and discussed in this contribution. These types of devices
are promising for neuromorphic computing applications since teynimic the synaptic weights
in biological systems.

References
1. M. R. Il slam et al ., 6 A Co mp a-BasddiThirEilm $etatEeyroelecfrie Pt / A
Met al Capacitors on GaN and Si Subst ridlils £2623). ACS
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3H. Lu et al., 6Al1 x Scx N Based Ferroelectric Dc
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Direct and Indirect Transitions in the Luminescence of

SnS

Ecaterin&vamni §t eanadvw i afidr ¥nc&or Zal ama
'Technical University of Moldova, Chisinau, Republic of M
2T. G. Shevchenko State University of Pridnestrovie, Tiras,|
SNational Center for Materials Study and Testing, Techni c:
victor.zalamai@cnstm.utm.md

The |l uminescence properties of SnsS single
at room temperature and at low temperature (10 K). The band structure near the band gap minimun
was clarified by studyi ng bahdegapminimumnmiedeteramined e ¢
by indirect transitions from the L to 0 poil
energy of 2.400 eV, indirect transitions fr

the Brillouin zone- CiV  Eibp ol ari zati on 1V 2 .EBEpOlarization (2.846 d C
eV) - also appear in the luminescence spectra. The most intense luminescence maximum was
detected at 3.263 eV (30W Ki)r amdi tiisoms.s oAt alt

K) , t he maxi mum E i\atansBiong @ppears With wahkee intensity. AC
coll oidal solwution of SnsS qguantum dots | umi
the size of the quantum dots, the luminescence region cdrifteel SThe main contribution to the

| umi nescence of qguantum dots of |l ayered Sn:¢

Brillouin zone.
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Numerical Simulation of the Generation of Picosecond
Pulses with GainSwitched DFB Lasers

Vasilel, Trvemoini ca'™abdoMah$ScWenzel
'Technical University of Moldova, Chisinau, Republic of M
Fer di-Brasdudms t i t ut , Berlin, Germany

veronica.dobrovolschi@fiz.utm.md

We discuss the numerical generation of picosecond pulses iswgdained distributed feedback
(DFB) lasers using the traveligave equation model. The principle of pulse generation is
discussed, which consists of injection of trapezoidgilaped injectd current, which leads to an
fast increase in carrier density, followed by an abrupt decrease that result in a pulse shape of the
output power. We report improvements in the shape and peak of the pulses, as well as a reductiol
of pulse width. Our findingsuggest that these lasers can produce pulses with a peak power
exceeding 1.0 W and a pulse width of less than 10 ps. We investigated the effect of various
parameters, such as injected currents, the width of the active region, the pulse length of td trapez
of injected current, and both the rise and fall times of the injected current affect the primary pulse
characteristics, including peak power, energy, and full width of half maximum (FWHM). We
present a set of geometrical and material parameters foistang that could provide an
experimental demonstration of the theoretical resultwnted. Finally, we identified the optimal
parameters for applications requiring short pulses.

Numerical Investigation of Properties of Picosecond

Pulses in InGaN Lasers under @witching Operation
Veronica [FdBpovoHdesoWaRsuislue Tronci u

Techni cal University of Moldova, Chisinau, Republic of Mo
veronica.dobrovolschi@fiz.utm.md

This paper presents a theoretical investigation of picosecond pulse generatiomiiolbtue
InGaN semiconductor lasers with an additional saturable absorber (SA) undsw#cigng
mechanism. This study addresses the increasing demand for compagteriogmance pulsed
sources in fields such as medical diagnostics, imaging, dermatology, aradsisezd surgery, etc.

We describe the laser structure. Special attention is given to this new laser configuration that is
proposed in this paper. The diffame to previous structures is that in our case the SA is located in
the outer regions of laser and can be controlled by a small injected current. We mention that such
devices could be realized experimentally. The theoretical framework is based on rai@nequa
model. We begin our analysis with the principles of pulse generation. We perform numerical
simulations to analyze the main pulse characteristics, such as peak power, pulse energy, and ful
width at half maximum (FWHM), as a function of various streatand material parameters, such

as SA length, losses in the full device, and back facet reflectivity. These results provide valuable
guidance for optimizing the design and operation of In®abkked @witched laser sources for
different applications.
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Birefringence Mapping of Diffractive Optical Elements
on Gold-Doped Azopolymer Nanocomposites by Polarization Digital

Holographic Microscopy
Ver oni &, EQaeznaac A'c\hliandoi vnai r %, CAobnasst hakni tni n
Lonmawo&livl adi s| dan@boMmmed Fatih Toy

Mol dova State University, Institute of Applied Physics, (
2I'stanbul Medi pol UBli e etr sii ¢ |, BEregiarEdt eneinnt @ oiflcst anbul , Tur ke
veronikakazak21l@gmail.com

This study investigates the birefringence behavior of diffractive optical elements (DOES)
recorded on goldloped photosensitive azopolymer nanocomposite thin films, employing
polarization digital holographic microscopy (PDHM) in combination with Jonessriesion
matrix analysis. Nanocomposite films were fabricated from a toluene solution of doped carbazole
based photosensitive azopolymer with a number of varying concentrations of gold nanoparticles
(AuNPs). DOEs were directly inscribed via polarizatgmsitive holographic recording, and their
birefringent properties were mapped in three dimensions using a ehsthnPDHM system
equipped with a Kiralux polarization camera. The reconstructed phase and amplitude data were
further analyzed through spatialilesolved Jones matrix calculations by MATLAB code, enabling
a quantitative evaluation of local birefringence parameters, such as retardance and optical axis
orientation. Results demonstrate a clear dependency of birefringence on AUNP concentration, with
higher doping levels significantly enhancing molecular reorientation efficiency and induced
anisotropy during the holographic recording process. Jones transmission matrix analysis revealec
distinct polarization modulation patterns across the recorded D®Esntegration of PDHM with
Jones matrix formalism offers a robust and-morasive methodology for detailed birefringence
characterization in advanced photoactive hanocomposites. This approach not only advances the
understanding of the optical response AuNP-doped azopolymers but also supports the
development of customizable, polarizatisensitive diffractive components for modern photonic
applications.

Scientific Progress in Perovskite Materials, A Game

Changer in Photovoltaics

Ludmila Cojocaru

The University of Tokyo, Japan
cojocaru@g.ecc.u - tokyo.ac.jp

Over the past century, rapid global population growth has placed immense pressure on energy
and natural resources. This expansion has been accompanied by increasing greenhouse gs
emissions, air and water pollution, and the acceleration of climate ch@éogaddress these
challenges, the United Nations Sustainable Development Goals (SDGs) emphasize the urgent nee
for clean, accessible, and carbmgutral energy solutiongichieving the SDGs requires science
driven innovation in renewable energy technologies, with solar energy standing out as the most
abundant, clean, and universally accessible resource. Photovoltaics, which directly convert sunlight
into electricity, play aentral role in this transition.

A major scientific breakthrough in this field was the introduction of perovskite materials for
solar cells in Japan in 2009. Since then, perovskite photovoltaics have transformed global solar
research, with power conversion efficiencies rising dramatitraliy 3.8% to over 26% in just over
a decadé surpassing traditional silicon solar cells. This rapid progress is due to their remarkable
optoelectronic properties: strong light absorption, tunable bandgaps, low weight, flexibility, and
compatibility with salable, lowtemperature solution processing.

Despite these achievements, important challenges remaintéongtability, lead toxicity, and
reliable largescale production continue to limit commercialization and are the focus of intense
scientific investigation. Motivated by these limitations, nyrent research explores alternative,
environmentally friendly chalcogenide absorbers. Recently, | developed a simple sbageuh
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synthesisofsilvéb i s mut h sul fide (AgBiIi S ) films. The
cubic crystal structure with a bandgap of around 0.95 eV. In the device, Ag&itved an
extremely high photocurrent density of 39.2 mAZ% e highest reported to date for AgBfins
prepared via a simple solutidrased process. Under maximum power point tracking, these devices
retained 99% of their initial efficiency without observable degradation after 24 hours,
demonstrating their potential adst and sustainable solar absorbers.

In this talk, | will present the scientific progress of perovskite photovoltaics and outline current
academic research directions, highlighting how advances in materials science can help address th
global energy challenges.

Advanced Biomaterials in Tissue Engineering: A Critical
Review of Nanocomposites Based on Bacterial Cellulose, MXenes,
Hydroxyapatite, and Metal Particles for Regenerative Medicine

(Invited)
Mira DakKaweeér yna Adneyxrannodveq® Pogr ebnj ak
Bi omedi cal Research Centre, Sumy State University, 116, Kl

a.d.pogrebnjak@gmail.com

Soft and hard tissues have limited regenerative potential that fuels the search for advanced
biomaterials able to mimic their complex dynamics better. Individually, bacterial cellulose (BC)
provides excellent biocompatibility but lacks inherent bioactiaitg functional properties needed
to promote tissue regeneration. Hydroxyapatite (HAp) offers osteoconductivity but shows
brittleness. Metal nanoparticles (MNPs) have antioxidant, antimicrobial, andddliugry
properties, but may be toxic. Lastly, MXemmossess good conductivity but lack knowledge of their
long-term biocompatibility. To address these material limitations, approaches like genetic
modifications to BC synthesis and surface modifications of MXenes and MNPs are explored. This
review examinesynthesis methods, structural properties, and biomedical applications of individual
and hybrid materials based on BC, MXene, HAp, and MNPs. Analysis of existing composite
materials establishes a strong recognition of their compatibility, which suppen®$sibility of
their successful integration into a multifunctional BC/MXene/MNP/HAp {owumponent
composite. It is expected to exhibit a combination of osteoinduction, electrical conductivity,
antibacterial activity, and structural support to improssue repair. However, challenges include
the potential cytotoxicity of MNPs and limited studies on the broader impact of MXenes on gene
expression beyond specific markers. This review sheds light on the development of a new
composite material that can adds current limitations in biomaterial functionality by summarizing
current knowledge and highlighting critical gaps. It aims to establish a foundation and inspire future
studies toward rationally designing BC/MXene/MNP/HAp composites for advanced rdgenera
therapies.
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Superconducting Components for Brainlnspired Neural

Networks: Spintronic Innovations for Neuromorphic Computing
Anatol i e™5i daurdemiio® Si dorenko

Technical University of Moldova, Institute of Electronic
Ni col aeTeSsttaetnei tsnainvuer si ty of Medicine and Phar macy, Chisir
anatolie.sidorenko@mib.utm.md

With the growing energy demands of modern computers based on von Neumann architecture,
the need for more energpfficient computing solutions has become increasingly urgent. This has
led to a shift towards nemon Neumann computing paradigms, particulahlgse inspired by the
brain's neural network architecture. Artificial Neural Networks (ANNSs), which emulate the
structure and function of biological neurons and synapses, have gained significant attention in this
context. These networks&hen built on supeonducting elements, promise a dramatic reduction in
energy consumption, addressing the key limitations of current semicontbastest computing
systems. In this work, we investigate superconducting artificial neurons based on superconducting
spin valvesand artificial synapses composed of hybrid nanostructures. The study focuses on
superconductor/ferromagnet layered hybrid nanostructures, highlighting their potential in
superconducting spintronics and enegfficient computing. Study of proximity effedh the
multilayer superconductor/ferromagnetic (S/F) nanostructures with ferromagnetic Co layers of
various thicknesses and coercive fields, as well as superconducting Nb layers of constant thicknes
equal to the coherence length of superconductor were alwh analysed. The results of the design
and research of artificial neurons based on superconducting spin valves and superconducting
synapses based on supercondufgmomagnetic Nb/Co hybrid nanostructures are presented.

How Semiconductor Terminology has been Enriched by

Research of Electrochemical Pore Etching and Electrodeposition
Eduard V™ MonaMco¥i?ginyanu

National Center for Materials Study and Testing, Technica

2Academy of Sciences of Moldova, Chisinau, Republic of Mol
eduard.monaico@cnstm.utm.md

Electrochemical pore etching, initially developed for silicon substrates, has progressively been
extended to a wide range of semiconductor compounds, such as binamgnid 1-VI materials.
This technique enables the formation of highly controlled pommgsitectures with tunable
geometries, which are increasingly relevant for applications in photonics, sensing, energy
conversion, and nanofabrication. While the historical development of pore etching technologies has
been extensively reviewed in the lature, the present article highlights a specific regional
contribution to this field: the sustained efforts of Moldovan researchers in advancing both the
scientific understanding and technological applications of porous semiconductors. Special attention
is given to the research conducted at the National Center for Materials Study and Testing of the
Technical University of Moldova, which has significantly contributed to elucidating pore formation
mechanisms in crystalline semiconductors and to the developfandered porous structures with
tailored properties. Research efforts in this area have resulted in the development of nanoporou:s
networks exhibiting selective transport characteristics and complex interconnectivity, opening
pathways to novel functiotiies. Studies on metal deposition within these nanostructures have
introduced new concepts such as hopping electrodeposition, allowing the formation of hybrid
metal semiconductor architectures. Additionally, the integration of anodic etching with self
organization phenomena has enabled the generation of highly ordered porous arrays with
reproducible characteristics. These advances are not only relevant for fundamental studies but als
open promising directions for the design of rgeheration optoelectnic and catalytic devices.
The review places these achievements in an international context and underlines their impact on the
evolution of electrochemical nanostructuring.
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Hybrid Nanomaterials for Biomedical Sensors
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The energy industry is transitioning towards green and ecological power sources, and as a resul
there is a growing need for hydrogen detectors, which serves as clean and versatile energy carrier:
On the other hand, biomedical diagnostics is currentlyarebing various biomarkers exhaled in
breath, such as ammoniap®panol, acetone and hydrogen. In this workO&ICuO gas sensing
structure coated with ZiB has been studied for selective enhancement of sensing response for
acetone vaporatanoperaty t emper atur e of 27 5oxidehdsagrandla C.
structure which improves contact with detected gases. XRD study shows the presence of three
different phases (CuO, @0, and CuAdO.) of copper oxide structures following the deposition of
the AkOs on it. EDX shows a homogenous distribution of elements and confirms the elemental
composition of AJOs/CuO films. The ZIF8 coated AIOz/CuO nanostructures shows highest gas
sensing response (105%) to acetone at an operating temperature of 300 t h a r e s p «
recovery times of 7 s and 43 s, respectively. On the other hand, the gas sensing response (85%) f
hydrogen gas was observed at 300 with a res
This work results indicate a way tenhance gas sensing performance by using hybrid
nanomaterials, including ADz/CuO films with ZIF8 coating. The electrostatic interaction occurs
between the oxygen in the carbonyl group with the metal centét)(@hZIF-8. The hybrid
structures develaa here are very important for hydrogen gas detectors, given their dual role in
implementing clean energy solutions and improving brba#ied biomedical diagnostics.

Applications Photosensitive Nanocomposites for Direct
Holographic Recording
El ena A&hiamowma r,CAmas mhit n n®|vd sandaBest cahai ri i

Veroni cca ACexaed DMaeshaMibnhean

I nstitute of Applied Physics of State University of Mol do
constantinlindemann@gmail.com

Azopolymers are materials that exhibit photoinduced anisotropy, enabling the direct holographic
recording of diffraction gratings with selective polarization. The use of hanocomposite materials,
in particular the doping of azopolymers with gold nanopasgictan alter the properties of the
azopolymers. One of the most significant effects is the enhancement of photoinduced birefringence,
which leads to increased diffraction efficiency. The spectral photosensitivity of the fabricated
nanocomposites enabledet use of the blugreen region of the laser spectrum for recording
holographic diffraction gratings, while the red wavelength, lying within the transparency region of
the material, was used for monitoring the grating recording kinetics and measuririffy #ctiah
efficiency.

This paper presents a study on the kinetics of diffraction efficiency and polarimetric parameters
(azimuth and ellipticity) of diffraction gratings in thin films of azopolymer Paty
epoxypropylcarbazole Solvent Yellow 3 (PEPEY3) doped with gold nanoparticles@©@ Og / ml )
Holographic diffraction gratings were recorded using laser radiation with a wavelength of 473 nm
andvai ous polarizations of the recording be
(LCP:RCP) polarizations. Significant variat®mn azimuth and ellipticity were also observed,
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indicating local changes in the refractive index caused by the formation of periodic surface and
volume structures in the nanocomposite film.

This work presents results on the dynamic changes in the polarization of a beam transmitted
through the material during holographic recording of diffraction gratings. It allows one to observe
the processes that occur due to pkinthuced anisotrogy specifcally, changes in the azimuth and
ellipticity of the transmitted beadnas well as to practically optimize and control polarization
sensitive holograms. This opens pathways for the development of advanced diffractive optical
elements and higtlensity data strage systems.

Di- and Trinuclear Cu(ll) Isobutyrate Complexes:

Synthesis, Structure and Biological Activity
Ol ga C%PVWiadtuar CRKOI ¥aa®tbkbdSavneotvlaaina G. B
t

'I'stitute of Applied Physics, Moldova State University, Ch
Public Institution National Institute of Applied Research
Mol dov a

olga.capbatut@ifa.usm.md

Threenewcopper(Hhp ased coordination compoungis)(4n a me |
pyca}] (2), and [Cuy(ib)s(Hotea)] (3), where Hib = isobutyric acid, -gyca = 4
pyridinecarboxaldehyde, ¢a = triethanolamine, have been synthesized and characterized by IR
spectroscopy and thermogravimetric studBisgle-crystal Xray diffraction analysis revealed that
compoundd and2 adopt binuclear structures where the four isobutyrate ligands bridge the Cu(ll)
atoms in a paddlewheel dimer. The sqyareamidal coordination surrounding of the Cu(ll) atoms
is provided by the coordination in the apical position of dmsodn4-pyca in2. Compound is a
trinuclear | inear cluster with wu(ll) atoms
ligands. In3, each Cu(ll) ion has a squasgyramidal environment where six oxygen atoms
surround the central Cu(ll) atom and five ogpgatoms and one nitrogen atom surround the
peripheral atoms of Cu(ll). Hirshfeld surface analysis was employed to elucidate the nature of
i ntermol ecul ar interactions within the cryst
contacts, accoma ni e d by significant HLLLO/OLLLH i
hydrogenbonding networks that contribute to the stabilization and packing of the complexes. The
synthesized compounds were evaluatedvitro against the oncogenic bacteriuRhizobhum
(AgrobacteriumVitis, which is responsible for plant tumor formation. The results suggest that these
compounds exhibit antibacterial activity, opening prospects for their use in plant protection.
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Low Power MM -Wave Radiometer Technology for

Earth Observation Space Missionginvited)

Ol eg C®jMaaarhii aboro®pAetusr DieggMesMpa ro
ACST GmbH, Hanau, Ger many
oleg.cojocari@acst.de

Climate change imposes prerogative tasks to space missions for climate research and weathe
forecast. ESA, NASA and many other national space agencies push developmeniaivenm
radiometer technology for Earth Observation.

MM-wave Direct Detection Radiometers (DDR) are very promising instruments for Earth
Observation space missions on climate research. Several national space agencies in Europe led
ESA push development of European muave DDR technology during last two @efes through a
number of dedicated R&D activities and studies. All these efforts were targeting at one of the most
significant space missions of ESA, called Met®@. DDR technology has considerably advanced
and nowadays is standardly employed for an ingodifrequency channel at 89GHz in several space
missions for Earth Observation (EO) not only in Europe but also in the USA, Japan, China, and
other countries. This progress could not be realized without great ambition and commitment of ESA
and space relatl companies in Europe.

Nowadays ESA and space related European companies push further development towards
extension of DDR technology to other important frequency channels for Climate re@earch.

Formation of Zinc Oxide Buried Layers within the Walls

of the Aero-GaN Microtubes
Tudor B®aznsiositte PAgdr 8ss{oB®t’a #®c¢ zI on

Tigi AyER@N u

'Centre of Advanced Research in Bionanoconjugates and Biop
lasi, Romani a

National Center for Materials Study and Testing, Technica
*HUNREN Centre for Energy Research, Budapest, Hungary
‘“Ernst-CRmska for Microscopy and Spectroscopy with Electror
*Academy of Sciences of Moldova, Chisinau, Republic of Mol

tudor.bransite@cnstm.utm.md
ion.tighineanu@cnstm.utm.md

This work reports on the innovative fabrication and detailed characterization of aerogalnite
(aeraGaN) microtubes featuring encapsulated zinc oxide (ZnO) layers. These distinctive buried
ZnO layers emerge during a carefully controlled Gallium Nitride (Gabiwth process conducted
via hydride vapor phase epitaxy (HVPE) on an interconnected, -dimemnsional ZnO
microtetrapod network employed as a sacrificial template. The complex synthetic route involves
two stages at different temperatures. Initialljoatt e mper at ure ( 600AC) the
phase of epitaxial GaN layer occurs, followed by a iga mper at ure (850AC)
accelerate GaN film formation. Intriguingly, this higgmperature phase also induces the controlled
decompositin and subsequent removal of the ZnO template. Comprehensive transmission electron
microscopy (TEM) studies reveal that, despite the extensive removal of the sacrificial ZnO
template, an exceptionally thin ZnO layer persists at on the inner surface resthiing GaN
microtubes. Ciritically, this interfacial ZnO film subsequently becomes wholly encapsulated,
forming welldefined, spatially discrete buried layers within the evolving GaN structure as the
aerogalnite process continues. The resulting aerdgadtiucture, bearing these meticulously
crafted ZnO/GaN heterojunctions with a minimized lattice mismatch, presents possibilities for the
future exploration of novel material properties and advanced device designs. The creation of buried
ZnO layers may penit an unprecedented degree of modulation of the GaN microtube interface
characteristics, opening diverse pathways towards tailored electronic and optoelectronic properties.
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Performance of AgS/ZnO Nanostructures in Radiation

Monitoring

Maxim EHesamclMi Sask ANi Rehd¥®?Y,Nbabl ae
Ma g a,/Ail @ x an dr'BS ersesa cnadA IAe e ¢ udeRa i Vimehrl
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*Department of Materials Science, @Bhhr#ohoerMiltftitcampKnenht
Ger many

“Leibniz Institute for Plasma Science and Technology, Germ
*Functional Nanomaterial s, Faculty of Engineering, Institu
°Ki el Nano, Surface and Interface Science KiNSIS, Kiel Uni
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nicolai.ababii@fcim.utm.md

UV radiation is now of key importance in many fields such as medicine, agriculture, and the
integrated circuit manufacturing industry. This use is felt not only in manufacturing processes, but
also in the everyday life of every person who has at leasti@&reto the dentist or consumed food
pasteurized by the nethermal method. For this reason, it is very important to control their usage
time, as UV rays have both positive and negative effects. In the context of the increasing demand
for UV sensors withsuperior performance, this work investigates the response 8/Ag0O
nanostructures to a specific wavelength of 370 nm, revealing a signal almost five times more intense
than that obtained at other wavelengths in the ultraviolet spectruni4@80nm). For the
preparation of these nanostructures, an economical meti®dsed, followed by heat treatment,
ensuring the formation of uniform A8 nanoparticles arranged on the surface of ZnO columnar
crystals. Morphological and compositional characterization pestormed by scanning electron
microscopy (SEM) and energy dispersive spectroscopy (EDX), revealing a homogeneous
distribution of elements and a porous structure that enhances the 4$owabeme ratio. The
response and recovery times of the sensor alecemeasured and values in the order of one second
were obtained, recommending these nanostructures for applications in rapid detectiontand real
monitoring of UV radiation intensity.

Cooperative Generation of Biomolecular complexes
Under UVC Radiation, Application in Decontamination and

Diagnostics
Diana PodbbobeaMuEl! eamau Sadmd oMiuGol ae Enaki
Quantum Optics and Kinetic Process Lab, Institute of Appl |

Mol dov a
enakinicolae@yahoo.com

The investigation provides a detailed analysis of the quantum mechanisms by which Raman pulse:
interacts with DNA/RNA and proteins biomolecules, emphasizing of bounding of super molecular
structures synthesized from tertiary protein components. A nonlnedel was developed based

on cooperative processes similar to Raman multiple scattering, in integrating wittoleicular
structures. Taking into consideration the possible packing protein structures, a main attention is
given to Kasha model stimulatdry multiple Raman Conversion. The excited states for trimer,
tetramer and pentamer are give for the evidence of existing stable exciton state in such supra
uctures coherently generated by Raman conversion. The master equation which describe the
synthesiof such a stable structures under the Raman excitation is proposed. Two possibilities of
generation of quantum states between bonding and unboding super molecular states a propose
This investigation may have highlights practical applications in the dgweint of higke-ciency
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in the construction of modern decontamination equipment using advanced optical metamaterials.
The dependence of decontamination rate of pathogens as function of applied eld is proposed. Ir
experimental equipment Instead of pathogens we used the yeastifuctyhave larger resistance

in comparison with pathogens (viruses and bacteria). The two decontamination rates as function of
applied ultraviolet C radiation was observed in nanosecond pulse interaction with yeast bio
molecules, which may be explained pyoposed multiple Raman dimerization model of-bio
molecules.

Comparison of Emission Properties of WatetSoluble

Mono- and Tetra- o-(Carboxybenzamidometilen)PcZn Derivatives
Stefan Rob® | Twmpupu a, PEL € og SMarratanlaa tDi r u

Laboratory of Organic/lnorganic Materials in Optoelegctron

Republic of Mol dova
ion.lungu@usm.md

The development of phthalocyanine derivatives with enhanced photophysical properties is
crucial for advancing applications in optoelectronics, photodynamic therapy (PDT), and other
medical fields. In this study, we investigated the photophysical propesfiesvo zinc
phthalocyanine derivatives: moifo-carboxybenzamidomethylene) (meGBAM-PczZn) and
tetra(o-carboxybenzamidomethylene) (te€BAM-PcZn), both solubilized in water to facilitate
biomedical applicability. The absorption spectra of both devieatshowed characteristic- @nd
Soret bands, with tet@BAM-PcZn displaying reghifted absorption features at 812 nm compared
to moneCBAM-P ¢ Zn , i ndi cat i-cangugatmm anck potergial foe deepér tissue
penetration in PDT. Fluorescence measuents revealed a significant increase in the quantum
yield fluorescence from 10.08% for moe@BAM-PczZn to 22.02% for tetr&BAM-PcZn,
accompanied by shorter fluorescence decay lifetimes for thestdistituted derivative, indicating
faster radiative dectivation pathways. Both derivatives exhibited re@mperature
phosphorescence in the 3850 nm region, with an additional peak at 690 nm observed for-nono
CBAM-PcZn, suggesting differences in tripitate deactivation mechanisms. Transient absorption
studies demonstrated that te€BAM-PcZn exhibits stronger tripletate absorption than mono
CBAM-PcZn, an indicative of more efficient intersystem crossing and enhanced-dtiitet
population. These findings suggest that the tetitastituted compourghows more efficient energy
transfer processes and better suitability for applications in PDT and bioimaging, particularly due to
its increased fluorescence quantum yield, favorable absorption properties in the tissue transparenc
region (600800 nm), ananhanced triplestate characteristics.

October  7-10, 20 25 , Chisinau, Republic of Moldova 67


mailto:ion.lungu@usm.md

I E ICNBME

7t International Conference on Nanotechnologies and Biomedical Engineering

Effect of PTFE Thickness on Gas Sensing Properties of

TiO2/Pd-Doped ZnO Nanostructures
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A key challenge for modern nasiredustry is to produce precise, c@sdticient, multipurpose
nancdevices, as there are a lot of fields demanding progress. Thus, gas sensors are coming in-
various spectra of characteristics based on different materidlications for specific tasks. In this
paper, a sensor based on ZnO, JJiPd nanoparticles and Polytetrafluoroethylene (PTFE) coating
showed interesting results for hydrogemrdpanol and #butanol detection. Different selectivity
was achieved by varyirthe thickness of the PTFE layer. Thus initially, a 40 nm layer at operating

temperature

Af ter 3

considerably selectivity towardsi2r o pan ol
selectivity towards > r opan o |
measur ements
operating

of 300 AChbshawetd sedeati 260y ACo"
mont hs, it maintained selectidity
at 300 AC. Similarl)

at 300 AC and acetone at

showed iincreased G ant @ycopanol att y

temperature of 350 AC. The sensor

modulate gas selectivity through structural effects, while still proving by maintaining selectivity of
both samples after a period of 3 ntomthat these results can be reproduced. This paper offers new
prospects of polymer thickness influence on both selectivity and sensitivity while offering methods
of how to tune initial sensors towards a target analyte. Such sensors are necessaryglocarmsear
produce for further improvements in biomedical applications to attain a certain threshold-for non

invasive diagnosis.

Two Qubits in Thermostat

Art hur®RoGarrriel | uMGhati mMacove.i
Institute of Applied Physics, Moldova State University, Chisinau, Republic of Moldova

arthurrotari@gmail.com

The quantum dynamics of two dipediépole coupled twdevel emitters interacting via their
environmental thermostat is investigated. Using collectivedtsm Dicke states for the case when
dipole-dipole interactions are strong, but less than the transitiequency, we derived the

corresponding markovian master equation characterizing the steady t e

systembs

takes into account the dependence of the spontaneous decay rates as well as of the mean phot

numbers

(which  we

get by tracing theeservoir), at respective

twauibit

transitions, on the dipoldipole coupling strength. As a consequence, we have obtained the

cooperative

populations  as

well as the fluorescence spectrum of the

dipole-dipole coupled twayubit sample interacting with the environmental thermostat. The ratios
of the populations on adjacent transitions differ from the Boltzmann distribution since depend on

thedipoledi pol e i

nteracti on a,nefugrestehce spgctrumiintthiefar p a

field limit consistingof two spectral lines which are distinguished if the digdifgole coupling is
larger than the collective spontaneous decay rates, respectively. Finaly, the dependence or

the dipoledipole

interactions arise because the symmetrical and-swmtinetrical

collective twe qubit states are shifted from the singlgbit resonance frequency by the dipole
dipole coupling strength. Hence their dependence on the sign of the-diipolie interaction.
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Characterization of ALD TiO2 Films on Nanostructured
Black Silicon Layer
Arthur A§hCmagk katlRy vRaryiasnShar kbikhddavel
Ashok Vaseasht a

'National Polytechnic University of Armenia, Yerevan, Ar me
Peking University, Beijing, China
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In this work, thin titanium dioxide (Tig) films were synthesized by atomic layer deposition
(ALD) on p-type monocrystalline silicon substrates with planar and nanostructured surfaces. The
nanostructured black silicon-@i) layer was fabricated using maskless reactive ion etching in an
SK/O, gas mixture, resulting in an array of conical nanoneedles with high surface area. The
structural, optical, and electronic properties of the I8Dand TiQ/b-Si/Si heterostructures were
comprehensively characterizebly scanning electron microscopy, enedispersive Xray
spectroscopy, Xay diffraction, as well as currembltage and spectral responsivity measurements.
The results revealed that the ALD Tifdms crystallize in the anatase phase and provide conformal
coverage on both planar and nanostructured surfaces. -Bindaper increases the ALD TiO
crystallite size from 31 to 42 nm and reduces the optical reflectandéshines in the visible and
nearinfrared ranges. Electrical measurements demonstrated enhanced photocurrent and a shift ir
the spectral responsivity maximum to the visible regignt¢ 0.28 A/W at 500600 nm) for TiQ/b-

Si/Si heterostructures, attributed to improved light absorption and increased contact area. However
the nanostructured-8i layer also leads to a higher reverse current and a decrease in the potential
barrier heighfrom 0.83 to 0.68 eV, indicating the need for nanostructure optimization to minimize
recombination losses. These findings highlight the potential 0#/B48i/Si heterostructures for
high-efficiency optoelectronic devices, including solar cells and broadband photodetectors.

Enhancing the Conductivity of Al-Doped ZnMgO Films
via Aerosol Deposition Method
Vadi m K¥{Viacti or, E®ivinaRasnd Veacesi dv V. Ur

'!D. Ghitu Institute of Electronic Engineering and Nanotech
Mol dov a

National Center for Materials Study and Testing, Technica
*Academy of Sciences of Moldova, Chisinau, Republic of Mol

vadim.morari@iien.utm.md

In this paper, we investigate the conductivity enhancement irMgxO; thin films with
variable aluminum (Al) concentration deposited by spray pyrolysis on silicon (Si) substrates. The
morphology of the films was investigated using scanning electron microscopy (SEM), and their
chemical composition was analyzed using engliggersive Xray spectroscopy (EDX). The
average crystallite size in £sMgo.050 films was 105 nm, while in ZrsVigo.1=0 films it decreased
to 40 nm, according to SEM analysis. Atenfiorce microscopy (AFM) measurements showed a
decrease in the root mean square (RMS) surface roughness from 44 nm to 12 nm as the Mc
concentration increased-ray diffraction (XRD) analysis revealed that the crystalline structure of
the films remained tgely unaffected at lower Mg concentrations. The electrical properties of
ZnMgO:Al thin films were evaluated by measuring the curkaitage (}V) characteristics in the
dark, in a voltage range from 0.1 V to 5 V. The results indicated that films witiptamal Al
concentration of 1% exhibited the highest conductivity. After a vacuum heat treatment for one hour
at 400 AC, the conductivity of films increas
the potential of Aldoped ZnMgO thin filmsas efficient transparent conductive materials,
particularly when optimized with appropriate Mg and Al concentrations anddpesisition
annealing.
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Effect of PostHeat Treatment on the Physical Properties

of CuO Films
Vict or'™sy Ma aCd iofidn e Z @lr £maMadi  Moirdairai
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'!D. Ghitu Institute of Electronic Engineering and Nanot ech
Mol dov a
2Natlonal Center for Materials Study and Testing, Technica

victor.suman@iien.utm.md

Nanometric CuO and GO films were manufactured by high temperature magnetron sputtering
(T=400°C) and possess properties that make them suitable as electron and hole transport films,
respectively, in various types of solar cells, such as perovskite and organic, as well as in
optoelectronic devices. In this study, the effect of oxygen flow on oppicaderties and the
influence of postleposition treatment on the topographical and connectivity characteristics of thin
CuO and CpO films were investigated.he surface topography was analyzed using atomic force
microscopy (AFM), revealing an increase in surface roughness as the film thickness increased from
100 nm to 340 nm. Posleposition heat treatment performed at T = ZD@r 60 min under high
vacuum conditions (~104 Torr) resulted in a substantial increase in the contact angle fréon 102
12, indicating a transition to more hydrophobic surface behavior. The optical transparency of the
investigated films was approximately 45% in the visible and-mgeared spectral range. The
estimated bandgap values ranged from 1.54 to 1.67 eV and from 1.97 to 2.22 eYJdili@s.
Optimizing the thickness of the films, as well as their structural and electronic properties (e.g., grain
size and charge mobility properties), can lead to significant improvements in the performance of
the films obtained.

Effect of Solvent on Photophysical Properties of

Tetranitro Zinc Phthalocyanine
Tamar al, Pdtoln®LAlngwandrlil ma obf\ViGted @ r?>, Suman

Lidia (ledrmpuT?/gmtlcamlfAlrlnel

'Laboratory of Organic/lnorganic Materials in Optoelectron
ChlSlnau Republic of Mol dova

AiGhitud Institute of Electronic Engineering and Nanotechn
Mol dov a

Petru P i Institute of Macaomolecular Chemistry, lasi, R
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ion. Iungu@usm.md

This study investigates the influence of solvent on the photophysical properties of a tetranitro
zinc phthalocyanine derivative synthesized through a cyclotetramerization reaction using 4
nitrophthalonitrile and zinc acetate in Ndimethylaminoethanol. $tphotophysical behavior was
systematically analyzed in DMSO, DMSO: H- O (1
Vis absorption, fluorescence, and phosphorescence spectroscopy. Wie §péctra revealed the
presence of a single, intenseb@nd around00 nm, whose position and intensity depend on the
solvent polarity and the degree of hydrogen bonding, indicating seabepeindent aggregation
behavior. Fluorescence measurements showeddeiied emission bands only in pure solvents
(DMSO and NMP), wihe in aqueous mixtures the fluorescence was strongly quenched, suggesting
nonradiative processes and possible hydrelgemdassisted aggregation. Rodamperature
phosphorescence, recorded under pulsed excitation with a xenon lamp, confirmed theopagfulati
triplet states, with emission bands around 850 nm and lifetimes on the order of tens of microseconds
depending on the solvent environment. The phosphorescence intensity was notably higher in
DMSO compared to NMP, indicating differences in trigtte stabilization. These results
demonstrate that solvent polarity, hydrogen bonding, and the presence of water significantly
influence both, singlet and triplet excitethte dynamics, of the tetranitro zinc phthalocyanine
derivative. The findings providealuable insights for optimizing the photophysical response of
phthalocyanindbased systems in ligliarvesting, photodynamic therapy, and optoelectronic
applications, where solvent tuning can be employed to control emission properties anestxigted
lifetimes.
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Electric Field-controlled Dynamics of Electron

Localization in Pentamer Nanoclusters
Ol ga Yal,Eywghemikio Ranar ovski.i

Institute of Applied Physics, Mol dova State University, ClI
kanarovskii@gmail.com

The theoretical model is proposed to describe the dynamics of localinfBoshareelectron
in a pentamer nanocluster in the external-fesquency crossed electric fields, taking into account
the electrorvibration interaction. When constructing this model, a sdassical approach is used,
in which a quantum description is appliedhe electron subsystem, and the vibrational subsystem
and the external electric field are described classically. Based on this model, a system of differential
equationswas obtained for the time dependences of the probability amplitudes of detecting an
electron at different centers of the pentamer. This model is used to describe pentamers-of planar
square and pyramidal configurations. For these two types of geometiiguratibn of pentamers,
numerical calculations were carried out at different values of model parameters. The proposed
model is characterized by the fact that the centers of the nanocluster are considered as weakl
tunnetcoupled, and the electrenibration interaction with the ligand environment at each of its
centers plays a significant role. In this case, tunneling is taken into account only between the neares
centers of the nanocluster, and the centers themselves considered together with their liganc
environment are considered equivalent. The controlling role of the external electric fields has been
revealed, which consists in the fact that variations in its frequency and intensity amplitude allow
the implementation of various regimes of electron loaéilin in a pentamer nanocluster.

PVP Modified ZnO and GaN Nanopatrticles for

Ceftriaxone Drug Delivery
VI adi mi A Ci dTuarmoul!', BrFd mirs ttea abar d fothe?iTi gi

'Center of Advanced Research in Bionanoconjugates and Biop
lasi, Romani a
National Center for Materials Study and Testing, Technica

ciobanu.vladimir@icmpp.ro

In this work, the possibility for use of GaN and ZnO nanoparticles as drug delivery systems is
investigated. Both types of nanoparticles show a good crystallinity, according to the XRD analysis,
and relatively good stability in suspension consisting oforezed water, especially after
functionalization with Polyvinylpyrrolidone K30. The functionalization of nanoparticles with
Polyvinylpyrrolidone leads to an increase of the average hydrodynamic size from 125 nm to 190
nm in case of ZnO, and from 180 nm340 nm in case of GaN, respectively. The results showed

an increase of ceftriaxone adsorption on Zn
nanoparticles, up to 5.5 Og/ mg for the Polyyv
thefmcti onalization of nanoparticles | eads t ¢

ceftriaxone from the surface of nanoparticles was tested in different media, namely in the PBS (pH
= 7.4) and Acetate Buffer (pH = 5.8). It was found that less tB& 4f antibiotics are released in
Acetate Buffer, while in PBS buffer, the drug molecules detach from the nanopatrticles surfaces up
to 90 %. Due to the unique properties of nanoparticles such as biocompatibility and piezoelectricity,
the results are prosing for the development of smart drdglivery systems.
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Electrical Properties of the (Copper, Yttrium)-
Containing Organometallic Compound as a Basis for Temperature

and Magnetic Sensors in Biomedical Diagnostic Devices
Vol odymyr L0bekyandik Mas adc Easckreivia ‘&% me n «

and |l arosltav Osadchuk
'Vinnytsia National Technical University, Vinnytsia, Ukr ai
National Pirogov Memori al Medi cal University, Vinnytsya,

semenov.a.o@vntu.edu.ua

In this work, the authors have synthesised a new semiconductor material,
pentakis(acetylacetonato) (copper(ll), yttrium(lll)) (1), with the following composition
[CuY(AA)s], where AA = HCiC(O)iCH=C(O)i CHs. Based on elemental analysis and
physicochemical methods, it was found that the complex compound () obtained contains atoms of
yttrium(lll) and copper(ll) in the ratio Cu:Y = 1:1, and its composition corresponds to the empirical
formula CuYQoCosHss. The electrical conductivity of the obtained material was measured in
pressed form. For the complex compound (1), the authors calculated that the number of valence
electrons in one molecule is 2&ky; thettormlenunbers s
of molecules in a cylindrical sampl e “mési ghi
1 8 . 9 6%MmolécQles. In the temperature range of 303 ~ 403 K, the resistivity of the pressed
sampl e decr e e SOflMbom21 Thi s confirms that
a semiconductor with a band gap of 2.066 eV. The authors investigated the conductive properties
of the complex compound as a thermosensitive element. For this purpose, the authors used al
experimentalsample of compressed matéria wi t h geometri c®mbdbmeasi
3ml 5 130

Polarization Properties of Doe Recorded on AtNPs

Azopolymer Nanocomposites
VI adi s| & Hdtemar,iAdhiamo ma rAlAdxaesik i Me 5 a h k

CazacConstantin Losmanschi.i

Mol dova State University, Institute of Applied Physics, ClI
vladislav.botnari@ifa.usm.md

This work investigates the influence of incident light polarization on the holographic
performance of azopolymérased nanocomposites doped with gold nanoparticledN@s). Thin
films of poly-N-epoxypropylcarbazole SY3 (PERG-SY3) with different AUNP concentrations
were synthesized and subjected to holographic recording using various polarization configurations,
including |linear (N45A), <circular (RCP/LCP),
analyzed in relation to the polarizationtetabeam structure, and AP concentration. UWis
spectroscopy was employed to assess the changes in absorption and correlate them with holograph
behavior. Results show a significant enhancement of DE due to the presencé\NBt Awith
maximum valuesip to ~40% under optimized conditions. Additionally, exposure to optical vortex
beams led to unique ligimiduced modifications, suggesting the possibility to recording diffraction
optical element (DOE), those are not achievable with conventional phaisggrdloreover, the
films exhibited a distinct anisotropic response, which was highly dependent on the polarization
states of the beams used during the recording process. These findings support the potential of Au
NP azopolymer nanocomposites for advanoeldrizationsensitive photonic applications.
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Anisotropic Thermoelectric Energy Converters Based on

Single-Crystal Bi Microwires and Films
Leonid KbAlpkma NTkood &dwvdred Denli s Shive

'Technical University of Moldova, Gitsu Institute of Elect
Howard University, Washington, USA
leonid.konopko@iien.utm.md

We present a demonstration of a novel approach to thermoelectric energy conversion using a
single element composed of an anisotropic material. In such materials, a heat flow induces a
transverse thermoelectric field that is oriented perpendicular to betidn of the heat flow. A
distinctive characteristic of anisotropic thermoelectrics is that the generated voltage is directly
proportional to the anisotropy of the ther
proportional to its effective thickngs

We fabricated an experimental sample of a heat flux sensor usingret&élong, glass
insulated, singlerystal tindoped bismuth microwire (outer diamete2 0 & m; cofde di
em). A key factor in this pr asaskhgecnwystakachiches ak
through a laseassisted recrystallization technique performed under a strong electric field. The
microwire was coiled into a flat spiral and mounted onto a thin copper disk. This sample
demonstrated high sensitivity to hdatl o w, reaching up to 10 | V
approximately 0.2 seconds.

Polycrystalline bismuth films with thickne
substrates using a vacuum thermal evaporation technique. Experimental samples of heat flux
sensors were then fabricated by recrystallizing these films undehleatng in a strong electric
field. The observed voltage dynamics at the output of all sensors, in response to modulated hea
fluxes, align well with theoretical predictions for anisotropic thermoelectric elements.

Photoelectric and Optical Properties of Layered

Compounds MgGainSa n d o45aInSs
Efi m AValmant i?nTaa t R iamtae aS%eamyda kNoavtaa4 i a Ga's

N. Testemitanu State University of Medicine and Pharmacy,
Technical University of Moldova, Chisinau, Republic of Mo
SI'nstitute of Applied Physics, Mol dova State University, C
“Alecu Russo State University of Balti, Balti, Republic of

shemyakova@yahoo.com

Single crystals oMgGalnS and [ g sGaInSs with layered structure were obtained by a
method of chemical vapor deposition with iodine as a transport agent. During the growth of single
crystals, the temperature in the source zon
complete transfeof the charge was achieved within-12 days. The final product was a set of
transparent lemogellow singlecrystal plates®6 00 e m t hi ¢ k Aimarea.U\fhent o
exposed to air, the crystals do not sh&igns of interaction with oxygen or moisture and can be
stored indefinitely long. The samples, like mica, could be easily split indicating their layered
crystalline structure. Xay studies showed that MgGaln8ystallizes in a hexagonal lattice with
parametersa= 3 . 8 ( 1 )c=3 0 .abn @ iGrInSMaystallizes in a hexagonal lattice with
parametera= 3. 8 ( £3 3 2 .a2 ddaaxis runs alohdntlee direction perpendicular to the
plates. Surface barrier structures gGalnSi In were manufactured hBtoelectrical and optical
properties of MgGalnSand [ @ sGalInSs and surface barrier structures on their basis were
investigated. Surfaekearrier structures had a rectification coefficient of 100° and generated
photoe.m.f. when illuminated, the maximum value of which was 300 mV. The photoresponse time
of these structures im®s.the photovoltaic mod:¢
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Multifunctional Bioactivity of Sulfated Spirulina
PolysaccharidesBiofunctionalized Silver Nanoparticles in
Tuberculosis: In Vitro Anti -Inflammatory and Immunomodulatory
Effects on Lymphocytes from Patients with Diverse Mycobacterial

Tuberculosis Strains
Evel i n¥ Besghei>2Te&hi adad Chiilriidanca Cepoi

Ni colae Testemitanu State University of Medi2dDiOneg &Rred umbH & r
Mol dov a

Chiril Draganiuc I1lBstCiotnstandfi nPVau-b@R6 Y RepulBhi si ahuMoMBo
' nstitute of Microbiology and Biotechnology, -T628ni Rapubh

of Mol dova
evelinalesnic@yahoo.com

Silver nanoparticles (AgNPs) shopromise as complementary agent$o standard ari
tuberculosis therapies, especially famultidrug -resistant TB (MDR-TB). However, their
therapeutic effectivenesandsafetymust be evaluated to ensure suitabilitydiomical trials . This
study assessednti-inflammatory and immunomodulatory in vitro effects of the Spirulina
derived polysaccharide§SPSpjbiofunctionalized AgNPs' compared with SPSp on lymphocytes
collected from TB patient infected with diverse mycobacterial strainsinRagtro analysis using
cell models peripheral blood lymphocytes were collected from 78 pulmonary TB patients: 45
infected with multidrugresistant strains (including 22 cases infected before the onset of the
treatment and 23 cases which acquired dagistance uring the antiTB treatment) and 33 with
drugsusceptible strains. Immunomodulatory activity was measuradplytohemagglutinin
induced blast transformation test and immune modulation index. &P antinflammatory
activity was assessed through BN, -4 lard IL-10 concentration in the supernatant. Results:
statistical analysis confirmed that Spirulidaived polysaccharides decreased N r e | e a s
whereas biofunctionalized AgNPs enhanced its production. Both active biological agents increased
antrinflammatory cytokines (I1t4 and 1L-10), with a more pronounced effect observed following
administration ofSpirulinaderived polysaccharides. Among tested groups, lymphocytes from
patients with drugsusceptible TB exhibited the strongest response, followed by those with primary
drugresistancewhile from patients with acquired MDRB showed the weakest reaction. These
findings suggested that both Spirulidarived polysaccharides and AgNPs biofunctionalized with
these polysaccharides can be used as immunostimulatory therapies, due to tpeir dudlanti
inflammatory effects and the potential to restore immbalance.
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Influence of Surface Pretreatment and Thermal
Annealing on the Electrochemical and Wettability Behavior of

Copper
Simon BYyEBduacd V. Monaico
National Center for Materials Study and Testing, Technical

simon.busuioc@cnstm.utm.md

This study investigates how different surface-fpeatmentsd acid etching, argon plasma
exposure, and gold sputteridg combined with thermal annealing affect the wettability and
electrochemical behavior of highurity copper. Contact angle measuremesitewed a clear
transition from hydrophobic copper (97A) t o
oxidation. Plasmdreated surfaces showed variable wettability depending on treatment time and
gas flow, ranging from hydrophobic to moderately logdrlic. Cyclic voltammetry and
electrochemical impedance spectroscopy confirmed that these surface modifications changed redo:
activity and charge transfer resistance, mainly due to altered surface oxide structure and energy
levels. Thermal annealing flmer influenced the oxide growth, making it more uniform and stable,
which in turn affected the electrochemical response. Such thermal treatment after surface
modification helped to stabilize the oxide layer and tune its electronic properties. These dombine
effects suggest that a proper sequence of surfagegatenent and annealing can be used to control
the copper surface for better performance in electrochemical systems. This may be useful for
applications in sensing, catalysis, or corrosion protectidmere both wetting properties and
electrochemical stability are critical. The results highlight the importance of understanding how
surface oxide properties, wettability, and charge transfer processes are linked, and how they can b
engineered in a contfed way. Further work is needed to study the lbeign durability and
repeatability of these modified copper surfaces under practical conditions.

XRD and XPS I nvestigation o

Composite Oxide Nanostructures
l on Y BEhena StVYadiumaFluarmaurnaa Pot |l og

Laboratory of Organic/lnorganic Materials in Optoelectroni
Republic of Mol dova
ion.lungu@usm.md

In this study, we report the synthesis and comprehensive characterization of pOfe ptre
CeCF, and mixed YBOFf.CeCF nanoparticles with varying molar ratios, prepared via a simpie sol
gel method followed by thermal treatment. Structural analysis bayXdiffraction (XRD)
confirmed the formation of cubic crystalline phases for all samples, with crystallite sizes ranging
from 24.5nm for pure YIBOF to 5.1nm for the 1.0YBOF:0.5Ce@composition, indicating that Ce
incorporation leads to significant crystallite size reduction. The addition of @elDced lattice
strain and increased dislocation density, reflecting the presence of structural distortions and
enhanced defect formation, which suggest the successful incorporation of Ce ions intéQpe Yb
matrix and the formation of solid solutions:rXy photoelectron spectroscopy (XPS) analysis
confirmed the chemical composition and oxidation states of the constituent elements. The O 1s
spectra revealed contributions from lattice oxygen and oxygen vacancies, indicatingelafedt
features that may influence the electronic properties. The Ce 3d spectra displayed a domiiigant Ce
component with the presence ofj@especies, implying partial reduction, redox activity, and the
potential for oxygen storage or catalytic applications. Yb 4d spectra confirmed the preserjoi of Yb
without evidence of Yp¢ species. The experimental atomic ratios closely matched the theoretical
stoichiometries, Malating the compositional homogeneity and stability of the synthesized
nanomaterials. Overall, the synthesizedFR®faCeCF nanomaterials exhibit tunable structural,
electronic, and defect properties, making them promising candidates for applications in catalysis,
gas sensing, and energglated devices, where defect engineering and redox activity are critical for
enhancing pdormance.
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Conductometric Sensor for Monitoring the
Concentration of NaCl in Aquatic Environment

I E ICNBME

Andrii ®QdmeonmowbKdat yentyn RaksymnRRgiul
I'1'l'ia Ozmenchuk
Vinnytsia National Technical University, Vinnytsia, UKkr air

semenov.a.o@vntu.edu.ua

Water quality control is a critical task in environmental monitoring, industry, and medicine. This
paper presents the development of a conductometric sensor designed to monitor NaCl concentratio
in aqueous media. The design of the sensor cell and theoetsmical principles underlying the
measurements are discussed. A mathematical model is proposed that accounts for temperatur
effects, ion types, and the geometric dimensions of the sensor. The impact of alternating current or
measurement accuracy isadyred, along with temperature compensation methods utilizing
thermistors. An improved approach to exciting active conductometric sensors is introduced,
enabling accurate monitoring of ionic impurities. The AC excitation method, based on rectangular
signak with cyclic polarity reversal, effectively suppresses constant errors, noise, and parasitic
thermocouple voltages. This technique ensures high accuracy by minimizing radio frequency
interference and thermal sdiléating of the sensor. A functional diagrébased on a bridge
configuration is provided, detailing the operation of a transistor switch stage used to generate a
symmetrical excitation signal. The advantages of AC over DC excitation are substantiated,
particularly in terms of thermal stability, sstivity, and measurement reliability. The developed
sensor circuit enables precise determination of dissolved substance concentrations and avoid:
systematic errors associated with electrolysis under direct current. Calibration was performed using
standards ol ut i ons, and t he s e nd&iocluding absotute,retative, gnd c a |
total measurement err@swvere evaluated. The results confirm the high accuracy of the proposed
system for water quality monitoring.

Decontamination of Soil Polluted with DDTs and HCH

by Nano Zerovalent Iron
| nna Ra¥?,i nORsgsah &1 alxihain 4 lamdo iTtafi ana Gu!

'nstitute of Microbiology and Biotechnology, Technical Un

’D. Ghitu Institute of Electronic Engineering and Nanotech
inna.rastimesina@imb.utm.md

Nano zerovalent iron, encapsulated in pilyinylpyrrolidone (nZVI/PVP) was used for the
decontamination of soil lontgrm polluted with persistent organic pollutants, organochlorine
pesticides: DDTs (dichlorodiphenyltrichloroethane and its metabali#®£) mg/kg dry soil, HCHs
(isomers of hexadbrocyclohexane) 1.2 mg/kg dry soil. The experiment was establistveditu
and it was designed in oxic aegicledanoxic/oxic conditions. HCHs, mostly represented by the
persistenbetaHCH isomer, disappeared completely after the first cycle of swikdéation. The
concentration of DDTs decreased by 14 times, mostly due to transformationDDg,psomer,
in the soil amended withZVI/PVP nanoparticles. By the end of the third cyofesoil remediation,
the concentration of pj©DT amounted to only 4% of the initial concentration. The
transformation of DDT took place both in aerobic and anaerobic pathways, with the formation of
DDE and DDD metabolites correspondingly. Analysis @f siicrobiome involved in nitrogen
transformation processes demaeatdd that, in soisupplemented witthZVI/PVP and soy extract, the
number of ammonifying bacteria has increased, resulting in a population that was more than 4.5 times higher
compared to soil without amendmeni$ie additives did not affect the growth of oligotrophic
bacteria and bacteria assimilating mineral forms of nitrogen, and the application of soy extract to
the soil restored the number of micromycetes, suppressed under the anoxic conditions. This
integraed approach offering a solution for remeitig soils contaminated with highly persistent
organochlorine pesticides.
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Comparative Photoluminescence Study of Nitrogen

and OxygenDoped Carbon Dots Synthesized by Distinct Routes
Nar eliasusew a M&* aAddocianl BallaeedMoTemivhdi na

Coroaba

Centre of Advanced Research in Bionanoconjugates and Bi op:¢
lasi, Romani a

nmarangoci@icmpp.ro

Carbon dots (CDs) represent a category of luminescent nanomaterials that are attracting
significant interest because of their adjustable photophysical characteristics, biocompatibility, and
potential applications in sensing, imaging, and optoelectronics.

This study presents a comparative investigation of two types of carbon dots synthesized through
distinct molecular precursors and fabrication techniques. Nitrdgped carbon dots were
synthesized through the pyrolysis ofhiydroxyphthalimide, whereas oggndoped carbon dots
were produced hy éketagluthrie acda Thé gamples exhilgit vddations in
heteroatom content, particle size, and surface chemistry, attributable to the different synthesis
methods used. Characterization through -\WU¥ spectroscopy, photoluminescence (PL)
spectroscopy, Fourigransform infrared spectroscopy (FTIR), and-ray photoelectron
spectroscopy (XPS) demonstrated significant variations in optical behavior.-@ibped carbon
dots displayed broader emission baadsl a stronger dependence on excitation, whereas-the O
doped carbon dots exhibited narrower, bdidfted emission characteristics. The observed
variations result from differences in surface functional groups, the degree of graphitization, and
modificatiors to the electronic structure caused by dopants and synthesis conditions.

While a direct ongo-one comparison is constrained by methodological differences, our findings
offer significant insights into the combined effects of precursor chemistry and fabrication route on
the fluorescence properties of CDs. This underscores theriamce of a comprehensive design
strategy in the development of CDs for specific functionalities, especially in applications requiring
precise control over emission characteristics.

This research enhances the comprehension of stremtoperty relationships in carbdrased
nanomaterials and provides insights for optimizing their properties via controlled synthesis
methods.

Acknowledgements: The authors are thankful for the financial support of the grant of the
Ministry of Research, Innovation and Digitization, project no. PNRRC9-202218-291, contract
no. 760081/23.05.2023, within the National Recovery and Resilience Plan.

Preparation of Dextrani Guanosing Gold Hybrid
Magnetic Nanoparticles as Substrates for SurfacEnhanced Raman

Scattering
Tecla D% ghauiaRUrzsan, GAl ax as,d nila rRoit saa L
Mar angdaowin Ti ¢Mamyama Pinteallt

‘etru Poni 6 Institute of Macromolecular Chemistr
ad Biopolymers, Grigore Ghica Voda Alley 41 A, 70
dulgheriu.tecla@icmpp.ro

y, Ro man
0487, 1Ila

Magnetic nanoparticles have attracted significant attention in recent years due to their unique
magnetic properties, biocompatibility, and versatility in biomedical and sensing applications. The
integration of magnetic nanoparticles with noble metals aglgold further enhances their
functionality, enabling their use in plasmonic and surageanced Raman scattering (SERS)
platforms.

Hybrid magnetic nanoparticles were synthesized by coating magneti®.)Fmres with
dextran, followed by functionalization with guanosine and benzefdiboronic acid in the
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presence of LIOH as base. Equimolar amounts of guanosine and bérdiimronic acid were

used to promote the formation of boronate ester linkages both with guanosine and the dextran shell

Subsequent addition of HAuCAnd NaOH led to the spontanious formation of gold nanoparticle
shell, resulting in a black coloration of the solution, indicating the formation of gold aggregates.

The resulting hybrid materials were characterized by dynamic light scattering (DLS) for
hydrodynamic size and colloidal stability, scanning electron microscopy (SEM) and scanning
transmission electron microscopy (STEM) for morphological analysiayXifraction (XRD) for
structural characterization, and W¥is spectroscopy to confirm the presence of gold and assess
optical properties.

The preliminary investigations on the SERS enhancement properties, tested using methylene

blue as a Raman reporter molecule, suggests they could be promising candidates foa&ERS
detection methods.

This work was financially supported by a grant from the National Research Authority, project
no. PNRRIII-C9-202318-161, MultiPodGaN, contract no. 760285/27.03.2024, within the National
Recovery and Resilience Plan.
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S1-P18 (839 New Lignin-based Carbon Structures
lrina, AfNadtaalsa MarBhgoc€h DBdi ofaa&droab

l uliana Spiridon

APetru Poni o Institute of Macromolecular Chemistry, Grigol
florica.doroftei@icmpp.ro

Carbon materials have potential in energy and environmental applications due to their chemical
and mechanical stability, high specific surface area, relatively high conductivity and porous
structureThe interest for lignin valorization is highly increased due to the neesufiainable
materials and reducing reliance on fossil fu€lee lignin resistance to depolymerization represents
a major challenge in its processing to obtain vadéded products. Herein, aw carbon structure
from LignoBoost ligninwas synthetized and characterized using FTIR, DLS, XRD and STEM

techniques. Fluorescent properties were also evaluated.
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Table 1. Fluorescence lifetime decay curve fitting parameters

NanoLED ~ ~ ~ B
source U 6 6] > < U3
wavelength P2MPIE | gy | & | T1 gy | B | T2 (ns) & fo 16 | (ns)
(nm)

205 Eg’m%g 234 | 0.38] 0.14| 468 | 0.07| 0.05| 937 | 053 | 0.80[1.20| 8.11
371 ErTm“SZ 273 | 048] 025|548 | 026| 0.28| 10.09| 0.24 | 0.47|1.25| 6.95

Our results evidenced that synthetized material exhibited excHagipendent fluorescence
emission behavior which probably arise from the complex structure of lighi8. evidenced
particles of various sizes, while the zeta potential presented negative value due to the charge fron
the hydroxyl and carboxyl groups present on the material surface.

Funding: The authors are thankful for the financial support from the grant of the Ministry of
Research, Innovation and Digitization, project no. PNRRC9-202218-291, contract no.
760081/23.05.2023, within the National Recovery and Resilience Plan.
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GaAs Nanowire Architectures and Their

Transformation into Oxide Networks

El ena | ™) MoEndauiacrod V. VeMomeas Idap¥ IVo.n UM.s a k i
Ti gi Avy’anu

National Center for Materials Study and Testing, Technica
2004, Republic of Moldova

2Academy of Sciences of Mol dow2a0,01Bv.ReSpuebflainc coefl Mbalrdeo via Ch
elena.monaico@cnstm.utm.md

Gallium arsenide (GaAs) is a wd&hown l1lI-V semiconductor material, of interest for
nanostructuring due to its electrical and optical properties. Its direct bandgap, high electron
mobility, and ability to form stable nanostructures make it particulaitatsle for applications in
photonics, optoelectronics, and sensing. Recent research has focused on developing scalabl
methods to control its morphology at the nanoscale. In this work, we report the electrochemical
fabrication of GaAs nanowires array bdsen the formation of porous domains. By integrating
photolithography prior to electrochemical etching, selective formation of GaAs nanowires was
achieved exclusively in the exposed regions, while pore nucleation under the photoresist was
effectively suppessed. The morphology of the nanowires can be controlled by adjusting the
electrochemical parameters. Smoutalled nanowires array can be obtained under specific
conditions, while perforated and wallodulated nanowires form when crystallographic pores
intersect at higher applied anodization potential. This behavior is characteristic for GaAs, where
pore growth follows crystallographic directions.

Beside this, a thermal oxidation process was developed to transform the GaAs nanowire
net works into gallium oxide (Ga O ), presery
transformation enables the integration of semiconductor and oxidesghassingle platform and
opens new possibilities for using Gaésrived nanostructures in various fields.

As a result, the combined approach of the electrochemical nanostructuring followed by
controlled oxidation demonstrates a reliable method for obtaining complex nanowire architectures
with controlled morphology and composition.

Method for Studying of Deformed Metallic Wires in

Perpendicular Magnetic Field
Elena €ndgeai Bel anhdrAoasochie Sidoren

elena.condrea@iien.utm.md

An experimental cell design have been developed for studying of the properties of anisotropic
monocrystallinematerials under the influence of magnetic field in the process of deformation.
Investigation of the properties of lesimensional objects under the influence of deformation is of
interest and the most suitable objects are wires and whiskers since taeylaege range of elastic
deformation. Measurements of the dependences of the resistance on deformation of Bismuth wires
in a transverse magnefield were performed by modifying the design of the bronze cantilever of
the insert, in which microwire is fixed. The proposed method provides the possibility of determining
changes in the internal structure of deformed microwires according to the belodvior
magnetoresistan@dwas appliedo reconstructhetopologyof Fermi surfacén monocrystalline
Bi wiresunderdeformatiorby investigatingguantunoscillationsof magnetoresistance for deferent
crystallographic orientations. Using the simultaneous action of uniaxial deformation and magnetic
field, it is possible to select microwires from different metals, which can be used as primary
elements with high sensitivity to different orientation of metgmfield.
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Photoluminescence Spectra Related to Local Site

Symmetry in Eu(lll) Coordination Compounds
VI adi sl &%, Ghemé&L Aré¢ac?Buzdugan

'I'nstitute of Applied Physics, Mol dova State University, C
Technical University of Moldova, Chisinau, Republic of Mo
vladislav.ghenea@ifa.usm.md

Eu(lll) coordination compounds are being explored for their potential in medicine, particularly
in anticancer therapies and as imaging agents. Eu(lll) complexes also appear as desirable materia
because of their excellent properties for various reseaitations as a spectroscopic probe [1].
Commonly under the UV excitation anEaomplex exhibit a brighted luminescence with narrow
atomiclike emission bands. Because of relatively small number of components in the PL emission
spectrum the Eu(lll) io represents a convenient research tool for deriving information on the
symmetry properties of the specific complex. In this report we examine various aspects for
interpretation of PL spectra related to local symmetry around Eu(lll) ion, with the reféoenoe
previous reported data on [Eo-MBA)s(phen)] a n d >-OBs)htfa)(NGs)(phen)bphen
complexes.

The PL spectrum of an Eu(lll) complex and the character of transitions spidgayg ’F; (J=0-

4) appear as a #fAfingerprintod, that priomAs de \
very informative appear®oY “Fo transition between two netlegenerate levels. Registration of
different components in this transition indicates on different emission sites of the complex.
Complementary information is provided by the magnéifole transitior’DoY “F1 as well as the
electricdipole hypersensitivednsition®DoY F.. Actually, the final assignment of the point group
symmetry should be made on the basis of singjstal XRD measurements.

Emerging Hybrid Aero-nanomaterials Based on Wide

band-gap Semiconductor Compounds
Tudor HBYPandsten ™ ginyanu

'!National Center for Materials Study and Testing, Technica
2Academy of Sciences of Moldova, Chisinau, Republic of Mol
tudor.bransite@cnstm.utm.md
ion.tighineanu@cnstm.utm.md

This work presents significant advancements in ultraporous -tlimeensional nano
architectures composed of carbon and vhdadgap semiconductor compounds. These aero
nanomaterials, which combine the key properties of aerogels-f@kraensity, high pmsity,
superior insulation) with nanoscale enhancements, exhibit broadened functionality and applicative
potential. The study delves into the intricate synthesis methods, detailed characterization
techniques, and varied applications of carbased aeronterials. Particular attention is given to
cuttingedge developments such as graphene aerogels and Aerographite, highlighting their unique
structural and functional properties. Functionalizing Aerographite and graphene aerogels with
strategically chosen séconductors like GaN and ZnO results in composite materials exhibiting
exceptional promise for applications in electronics, photonics, and environmental remediation,
addressing critical challenges in these areas. Examining the mechanical, electrical, and
optoelectronic properties reveals their potential to revolutionize environmental science, biomedical
engineering, and nexgeneration electronics. A key highlight is the development and application
of aerogalnite or aerGaN, a semiconductdrased aeromaiet with exceptional properties like
ultra-low density, mechanical flexibility, and can be used for effectively shield electromagnetic
radiation in a wide range of frequencies. A&aN's unique hydrophilibydrophobic behavior
facilitates selassemblingstructures for applications such as pressure sensors and microfluidic
devices.
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The continued development of other semiconddiotmed aeromaterials, including Adea O
AeroTi O azZm$l, furfher rexpands opportunities for creating multifunctional materials
optimized for technological and industrial applications.

Optical Properties andin vitro Fluorescence Imaging of
Nitrogen-doped Carbon Dots
Adi na &3 r oSiblavi 4,21 Cr Fst i‘p%a NM-k e siat u
Mar angoci

'!Centre of Advanced Research in Bionanoconjugates and Biop
lasi, Romani a

2Advanced Center for Research and Development in Experi men
University of Medicine and Phar macy, lasi, Romani a

adina.coroaba@icmpp.ro

Carbon dots (CDs) are versatile nanomaterials known for their biocompatibility, tunable
fluorescence, and easy chemical modification. Thesedigrensional carbon nanomaterials, with
diameters generally under 10 nanometers, have garnered considerabét foteheir independent
applications across various fields, including biomedical imagihgir remarkable properties and
adaptability are driving innovation in numerous areas, positioning these carbon nanostructures at
the forefront of advanced matdsaesearch and technological advancement.

In this study, four nitrogedoped carbon dots @S8Ds) were synthesized from the same
precursor by varying the duration of thermal processing. By exploring different calcination times,
aimed to understand and teatuate the impact of thermal processing on the structural and
functional properties of these lesmensional carbon nanomaterials. Increasing the treatment time
generally improved the graphitic nature of the carbon nanostructures, while maintainingmitrog
functionalities and increasing surfaceidation. These changes in the surface chemistry had
important implications for the fluorescence properties. Their optical properties were thoroughly
characterized using ultravioleisible (UV-Vis) absorption and fluorescence spectroscopies. These
techniques provided detailed insights into their absorption behaviour, emission and excitation
profiles, Stokes shifts, fluorescence intensity, quantum yields and lifetimes, which are important
parameters for their performance in imaging applicatiSgachronougluorescence spectroscopy
(SFS) indicated the existence of several emissive species in the samplesCDisefINorescence
imaging capability was assessed in both aqueous solutions and biological environments using
human gingival fibroblast (HGF) cells.

This integrated approach allowesd to correlate the effects of thermal processing conditions
with the functional imaging performance of the carbon dots, thereby identifying the optimal
synthesis parameters for enhanced fluoresebased biomedical applications.

Acknowledgements: The authors are thankful for the financial support of the grant of the
Ministry of Research, Innovation and Digitization, project no. PNRIC9-202218-291, contract
no. 760081/23.05.2023, within the National Recovery and Resilience Plan.
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Role of CopperThiosemicarbazone Coordination
Compounds in Modulating Lipid Peroxidation Indices: anin Vitro

Evaluation
Val er i a®)aE cPaatnetreiana Pavl ovschi

Ni col ae Testemitanu State University of Medicine and Phar
valeriana.pantea@usmf.md

Medicinal chemistry is strongly focused on discovering new antitumor agents that are both more
effective and less toxic. Thiosemicarbazones and their metal complexes have demonstrated
properties suitable for a variety of applications, making these moteatiactive for further
evaluation as potential new therapeutic agents in cancer treatment. The administration of new
heterocyclic Schiff bases and their copper complexes with thiosemicarbazones exerts varied
influences on lipid peroxidation indices iretsupernatant. The general objective of this study was
to investigate the effects of nine copper coordination compounds with thiosemicarbazones (CCT)
and doxorubicin, compared to controls, on lipid peroxidation markers wiev@no experiment. A
series ofin vitro experiments was performed on peripheral blood samples collected from 10
apparently healthy individuals. All samples were tested in duplicate. The results showed that,
depending on their chemical structure and concentration, these compoundssekective action
on lipid peroxidation markers. In this study, changes in advanced protein oxidation products and
reactive oxygen metabolites were statistically inconclusive with regard to lipid peroxidation
processes, as the prooxidaritioxidant bednce became more pronounced in order to reduce
reactive oxygen and nitrogen species. The influence of the studied preparations on lipid
peroxidation demonstrated differing effects on malondialdehyde (MDA) levels: at a concentration
of 10 OM/ L,i rmacrpeaosoex iwlaasntobserved, wher eas a
indicating enhanced antioxidant activity.

In Silico Profiling of Natural Bioactive Multitarget
Compounds: Implications for Modulation of Inhibitory

Neurotransmission
Susanna &% Yedtesnuay aHhambar dzumyan

Rus sArameni an University, Yerevan, Armenia
susanna.tiratsuyan@rau.am

Herbal medicines and supplements exhibit the phenomenon of neurohormesis, mechanisms tha
may prevent or mitigate neurodegenerative p
receptors for inhibitory transmitters and regulation in postsynagticityg makes it an important
target for research and possible therapeutic approaches. The impairment of gephyrin function will
also lead to cognitive impairment, which is a key symptom of Alzheimer's disease. Phosphorylation
of gephyrin by glycogen syntea kinase-3 b i s i mportant for neur c
modulating GABAergic transmission. This work aims to evaluate the potential of the interaction of
artemisinins, curcumin, and flavonoids with the scaffolding protein gephyrin, the kinas@ GSK
using molecular modeling methods. All studied compounds interact with targets with high affinity.
Amino acid residues Asp327, Phe330, which are important for the interaction of gephyrin and
artemisinins, are identical to those that mediate the interacfiqgephyrin and the inhibitory
mediator receptors. Therefore, modulation of interaction with receptors may be a promising strategy
for drug development and pharmacological therapy of AD. Many of the amino acid residues of
gephyrin that mediate interacati® with receptors are located in thegEminal E domain. Docking
of all compounds revealed interaction in the AdiRding sitte of GSK3 b wi t h hi gh af
ligands, only DDHA displays a hydrophobic contact with Phe93 in the subbiraliag sitewhich
is typical for inhibitors of peptide nature. Thus, the studied bioactive compounds exhibit multitarget
neuroprotective action, cross the BBB, and may be considered as potential candidates for the
treatment and prevention of AD.
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Modulating Phenolic Compounds Synthesis and
Antioxidant Activity in Dunaliella salinaMicroalgae by Metal Oxide
Nanoparticles under Variable Salinity Conditions

Lilian® Loa@miil, FaRudna Glietilahal,Dpaunftdat c o
Svetl ana Codreanu
Institute of Microbiology and Biotechnology of Technical Universit

liliana.cepoi@imb.utm.md

The increasing use of metal oxide nanoparticles (NPs) in various applications raises concerns
about their ecological impact, but also offers opportunities for targeted modulation of microalgal
metabolism. This study evaluates the effects of titanium dgokldOF), zinc oxide (ZnO), and
copper oxide (CuO) nanoparticles on the phenolic content and antioxidant activity of the green
microalgaDunaliella saling cultivated in mineral media under two salinity conditions (60 g/L and
120 g/L NaCl). The microalgal culture was exposed to NPs at concentrations ranging from 0.1 to
30 mg/L. Total phenolic content was quantified in aqueous extracts, while antioxideity aes
measured using the ABTS assay in ethanolic extracts.

The results demonstrated that nanoparticle type, concentration, and salinity level interactively
influenced the biosynthesis of phenolic compounds and the antioxidant potential of the biomass.
Low NP concentrations (0.1 mg/L), particularly under moderatgalinity (60 g/L NacCl),
stimulated phenolic accumulation, with CUONPs showing the most consistent and pronounced
effect. In contrast, higher concentrations of F&dd ZnO, especially under high salinity (120 g/L
NaCl), led to a significant decrease irepblic levels. Antioxidant activity followed similar trends,
being enhanced by low to moderate levels of CUONPs and ZnONPs, particularly under high salinity,
but was suppressed at higher NP doses, likely due to excessive oxidative stress.

These findings highlight the potential of controlled nanoparticle application to enhance the
biosynthesis of valuable antioxidant compoundBimaliella salina

Anti tumor Potenti al of Bi oge
Silver Nanoparticles, as well as Complex with&luorouracil,

Against the ZR-75 Human Breast Carcinoma Cell Line
Juleta ,Someshani kSKaa a®agmii Asshkhen EFHovha

Rus sArameni an University, Department of Medical Bi ochemistr
ashkhen.hovhannisyan@rau.am

Due to their distinctive featurdssuch as selective action and the ability to enable targeted drug
deliveryd nanoparticles (NPs) offer promising opportunities to enhance the effectiveness of
diagnostics and therapies for a wide range of diseases, espeaialr. Numerous studies on the
biological properties of silver nanoparticles (AgNPs) and iron oxide nanoparticles (IONPs)
highlight their potential for biomedical applications that require a high degree of biocompatibility.
Moreover, the use of green slyasis methods, resulting in the formation of biocompatible biogenic
nanoparticles, further expands the scope of their research. The aim of this study was to perform &
comparative evaluation of the anticancer potential of biogenic silver and iron oxioigantcies
relative to an established anticancer drug, using the breast carcinoma cell-i5e(ZRCC).

The results of the study revealed that bic
demonstrating high biocompatibility and potential as drug delivery carriers. In contrast, AQNPs

showed a pronounced dedependent antitumor ééct (IGo17T 2. 6 Og/ wel | ), w h
attributed to the action of the stabilizing ag&timum araratum When combined with the
anticancer drug, the complex exhibited agplCf 5. 3 Og/ wel | . AgNPs app
forfurt her i nvestigation of their antitumor act
nanoparticles, due to their absolute biocompatibility, can be explored as potential drug delivery
sysems.
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Biogenic Iron Oxide and Platinum Nanoparticles:

Characterization and Biological Activity
Shushani ¥9Namar fpdhmyatna ,Feday @@gmai an
Ashkhen Hovhanni syan

Rus sArameni an University, Department of Medical Bi ochemistr
shushanik.kazaryan@rau.am

Nanotechnology has emerged as a transformative force in modern medicine, enabling the
development of innovative diagnostic and therapeutic agents. In this study, we report the biogenic
synthesis and characterization of iron oxide (Fe), platinum (Pt),@ndasite Fe/Pt nanoparticles
(NPs) using an aqueous extract@fimum araratumThe extract demonstrated high antiradical
activity (IC = 0.39N0.09 mg/mL) and suf fi
stabilization of metal ions duringanoparticle formation. The synthesized nanopatrticles exhibited
average hydrated sizes ranging from 417 to 490 nm, with the smallest dimensions recorded for Fe/P
composites.

The cytotoxic potential of the nanoparticles was evaluateiiro using the A549 (ATCC CCL
185) lung carcinoma cell line via MTT assay. While Fe NPs exhibited moderate cytotoxicity at
hi gher concentrations (I C = 0. 38 mg/ mL,
demonstrated lower, doskependent cytotoxicity,ndicating a more favorable safety profile.
Notably, none of the synthesized nanoparticles displayed antibacterial activity &gainstichia
coli K-12, suggesting specificity toward cancer cells rather than microbial targets.

These findings underscore the advantages of using-ipesetd, environmentally friendly
synthesis approaches to produce biocompatible nanoparticles with potential theranostic
applications. The integration of Pt with Fe in a single nanocomposite offershieoéipeutic and
diagnostic functionalities, aligning with the goals of personalized medicine. Overall, the study
supports the potential of Fe/Pt nanocomposites as multifunctional nanomaterials for future
biomedical applications, particularly in targetethcer therapy and diagnostics.

Translocation of Nana-Gold, -Silver and -Copper in
Calendula officinalis L. Tissues under Foliar Exposure

Lilian@,AQeepxoaindr &1 RgahkKowaodmstlai Radi an
Chiti &Nd ki ta Yushin

1 nstitute of Microbiology and Biotechnology, Technical Un
Doctor al School of Natur al Sciences, Mol dova State Univer
*Horia Hulubei National InstituteMbgurR&B,i Rom®ynsiacs and N

liliana.cepoi@imb.utm.md

Nanosized materials contribute significantly to modern industry and agriculture, with both
beneficial and potentially adverse effects on plant systems. This study investigated the capacity of
Calendula officinalid.. to accumulate and translocate gold (AuNPs), silver (AgNPs), and copper
(CuNPs) nanoparticles applied by foliar spraying over-@&8period, at concentrations ranging
from 1 to 100 mg/L. Metal accumulation in plant tissues and soil was quantifiegl atsimic
absorption and optical emissionesgrometry. The highest accumulation occurred for gold
nanoparticles, reaching up to 143 mg/kg in leaves and 94 mg/kg in stems. In comparison, coppet
and silver levels in plant tissues remained below 50 mg/kg. Notably, CuNP treatments led to a
concentratio-dependent decrease in copper content in both roots and soil, while AUNPs and AgNPs
increased their respective concentrations in these comparémémly due to interactions with
root exudates affecting rhizosphere dynamics.

Physiological responses of calendula leaves varied depending on nanoparticle type and dose
Low concentrations {110 mg/L) generally stimulated or maintained photosynthetic pigment levels,
antioxidant activity, and phenolic compound content. However, higbecentrations (5@.00
mg/L) tended to inhibit pigment accumulation and modify antioxidant and phenolic profiles. Gold
and silver NPs mostly enhanced antioxidant activity, whereas copper NPs induced a more variable
response depending on dosage. Thesdinfys highlight the complex interplay between
nanoparticle characteristics and plant physiology, and underline the necessity of precise dosage
control when considering the application of metal nanoparticles in agricultural contexts.
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Assembly and Stability of TrastuzumabConjugated and
Unmodified poly(L-histidine)-poly(Ethylene Glycol) Micelles for

Targeting HER2-Positive Cells
Razvan GC®j aGabi?me Mi-Chasbtrbi el?2 DiT@efet ef, ver s
Mar i analamidntAd e&elxaahdr u Rot ar u

'‘Centre of Advanced Research in Bionanoconjugates and Biop
41A Grigore Ghica Voda Alley, 700487 |l asi, Romani a
TRANSCEND Centre, Regi ohaGerdearsali tHedrer iofMainiciod 0 gBer 2hel ot
‘Regional I nsti4 uGeen eorfa IOnHeon roig yMat2hi as Bert hel ot Street, 7

‘Department of Molecular Cell Biology, Institute for Cance
ghiarasim.razvan@icmpp.ro

Micelles have emerged as promising nanocarriers in biomedical research, offering a versatile
platform for targeted drug delivery. In this study, we designed and investigated aIpislydine)
poly(ethylene glycol) (PHI®?EG) micelle system capable of@mporating a fluorophore tag within
its core through covalent binding, while simultaneously facilitating the surface attachment of the
monoclonal antibody trastuzumab. Our investigation highlighted the critical aspect of micelle
stability, particularly atoncentrations below the critical micelle concentration (CMC), essential
for ensuring efficacy in in vivo applications. We observed that covalent or physical loading of
hydrophobic molecules into the micelle core enhances stability below the CMC, altbeit wi
destabilization upon trastuzumab conjugation at investigated concentrations. Furthermore, stability
studies conducted in the presence of bovine serum albumin, simulating the-pebteimvironment
of blood, provided insights into the behaviour of RRAEBG micelles under physiological
conditions. Our findings revealed the tibased stability of unmodified micelles versus
trastuzumabunctionalized micelles loaded with hydrophobic molecules, underlining their
potential for targeted drug delivery. Additially, functional efficacy assessment posvalent
conjugation of trastuzumab in comparison to free trastuzumab demonstrated substantial efficacy
against two HER2 receptoverexpressing cell lines, highlighting the clinical relevance of our
developed PHB-PEG micelle system in targeted cancer therapy. This study elucidates the
advantages and limitations of PHREG micelles, emphasizing their potential asrpbponsive
targeted carriers and advancing the understanding of stieggonsive cancer drug ldery
systems.
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Supramolecular G4 Hydrogel Systems for Cell Support

and Antimicrobial Applications
Al exandru Rotaru
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Supramolecular hydrogels, assembled fromioalecularweight building block gelators, have
attracted significant attention for biomedical applications, including targeted drug delivery,
regenerative medicine, and 3D cell culture platforms. Among thearpgimebased hydrogels are
particularly promising due to their formation through sel§embly of guanosine quartets (G4)
triggered by specific metal ions. In this study, we explored the synthesis and biomedical
applicability of dynamic hydrogels formedom guanosine and benzehgl-diboronic acid,
employing various templating cations *(KB&*, Mg?*). By altering the metal ions within the
hydrogel structure, we achieved precise control over the swelling behavior and water retention
capabilities, crucial factors enhancing their biocompatibility. Furthermore, we successfully
integrated nanomaterialsich as singlevalled carbon nanotubes and graphene oxide, significantly
enhancing the mechanical and functional properties of the hydrogels. To furthernbtbeie
applicability, cyclodextrin molecules were incorporated into the G4 hydrogel network, enabling
effective antimicrobial activity. Our findings demonstrate the versatility and tunability -taGdd
supramolecular hydrogels, highlighting their coesi@tble potential as multifunctional biomaterials
for advanced medical applications.

This work was financially supported by a grant from the National Research Authority, project
no. PNRRIII-C9-202318-161, MultiPodGaN, contract no. 760285/27.03.2024, within the National
Recovery and Resilience Plan

Modification of Antimicrobial, Antioxidant and
Catalase Activities in Cell Free Supernatant of Some Bacillus Strains

Induced by Iron Oxide Nanoparticles
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Institute of Microbiology and Biotechnology of Technical I
ludmila.batir@imb.utm.md

Iron oxide nanoparticles (E@.) are extensively studied for their interactions with
microorganisms, and they have promising applications in biotechnology and meBiilkis
spp. can synthesize a variety of structurally and functionally diverse secondary metabolites,
including antibiotic peptides such as gramicidins, bacitracins and tyrocidines, which exhibit strong
antimicrobial activity. It was investigated the effects mii (ll, IIl) oxide nanoparticles on the
antimicrobial, antioxidant, and catalase activities of the-foedl supernatant obtained from the
cultivation of someBacillus strains. Rising nanoparticle concentrations up to 10.0 mg/L increased
antimicrobial activity, which was straiependent. In most cases, a concentration of 10.0 mg/L
exhibited a greater antimicrobial effect, with increases ranging from 17% to 36% corptred
control. The presence of iron oxide nanoparticles decreased the protein content offtiee cell
supernatant, accompanied by a significant increase in catalase activityeuibaling a sting
correlation with a coef f Antioxidantactiviyf assbssddeia e n a
ABTS assay, showed lower values than the control, indicating an inhibitory effect of the
nanoparticles on this parameter. The results highlight the potential of iron oxide nanoparticles to
modulate microbial metabolis by stimulating antimicrobial activity and optimize the production
of bioactive compounds, underscoring their potential for applications in microbial biotechnology.
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New lonic Liquids Based on Benzimidazole Cation:

Synthesis, Characterization and Antibacterial Activity
Rar@etbr gi a® Molraanngu Beji am MRbo Be & aNaSicliisoan
Mar angadvairi ana Pintealt

OPetru Ponio Institute of Macromolecular Chemistry I a Qi 7
mocanu.rares@icmpp.ro

lonic |liquids (lLs) are defined as a cl ass
[1]. This class of compounds has gained significant interest due to their intrinsic properties, such as
a negligible vapor pressure, wide electrochemical windtdwermal stability and structural
tunability, properties that endorse ionic liquids for diverse applications in a multitude of chemical
and industrial fields. [2]

This work presents the synthesis and characterization of a new series of ionic liquids based on
substituted benzimidazole cations. Benzimidazole derivatives can possess anticancer activity [3],
as such, a series of benzimidazolium salts have been syath#tisugh quaternization reactions
of an iodophenyl substituted benzimidazole molecule. By systematically varying the alkyl chain
length, steric hindrance, and electronic properties of the benzimidazole derivatives, the melting
points, viscosities, and Hyophobicity profiles of the resulting ionic liquids can pe adjusted.

The synthesized ionic liquids were characterized by NMR spectroscopy, Mass Spectrometry,
FT-IR, TGA/DSC, and Single Crystal-Ky Diffraction. Selected molecules were also tested for
antibacterial activity.

Furthermore, the structural diversity of the cations enables exploring correlations between
molecular architecture and physicochemical behavior. These insights will guide future design
strategies for taskpecific ionic liquids. The versatility of theiani | i qui ds 6 proper
their potential as nesgeneration materials for multiple technological fields.

Acknowledgement:This work was financially supported by a grant from the National Research
Authority, project no. PNRRII -C9-202318-161, MultiPodGaN, contract no. 760285/27.03.2024,
within the National Recovery and Resilience Plan
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A Comparative Analysis of the Antibacterial Properties
of Biogenic Silver Nanopatrticles and Their Antibiotic Complexes

Against Sensitive and Resistant Strains of Escherichia coli
Seda Odahiean ,Sohmeogani kAKmkmeary atho®hanni s

Rus sArameni an University, Yerevan, Ar meni a
ashkhen.hovhannisyan@rau.am

The emergence and spread of multidrug resistance (MDR) among bacterial pathogens represer
a major challenge in contemporary medicine, further aggravated by the limited availability of new,
effective antimicrobial agents. This drives the active searcaltmative therapeutic approaches,
including the use of nanomaterials. Biogenic silver nanoparticles (AgNPs) have attracted attention
as promising antimicrobial agents due to their ability to disrupt bacterial biofilms and mechanisms
of intercellular comranication (quorum sensing). However, their clinical application is still limited,
partly due to the risk of bacteria developing resistance to the nanoparticles themselves. The aim o
this study was to evaluate the antibacterial activity of biogenic AgN&gteir complexes with
antibioticsi amikacin (AM), ceftriaxone (CF), and chloramphenicol (CHLEpainst the sensitive
strainEscherichia colDSM 1116 and the resistant str&incoliK-O11 (ATCC 55124). The results
showed that biogenic AgNPs enhanbe &ctivity of antibiotics against resistant bacteria. The
CH+AgNPs complex exhibited antibacterial activity three times greater than that of the AgNPs
alone against botk. coli strains. The AgNPs+AM complex was six times more effective than
AgNPs and 1.5 times more effective than amikacin alone. The most pronounced synergistic effect
was observed for the AgNPs+CF complex: its activity ag&insoli K-O11 was 11 times higher
compared to AgNPs and 7 times higher compared to ceftriaxone. These findiegscorel the
potential of biogenic silver nanoparticles as components of combiiieedpeutic strategiesto
improve treatment efficacy and combat multidrug resistance.

Aero-Semiconductors and Carbon Nanodots:
Nanostructured Solutions for Antibiotic Contamination Remediation

and Cancer Theranostics
Fl ori ca®™poAdfi helj CNababma Marangoc.i

'!Centre of Advanced Res@aar 8hoipolBimemanodPrjiugattesi 0 | nstit
lasi, Romani a
florica.doroftei@icmpp.ro

The development of advanced nanostructured materials for environmental and biomedical
applications represents a central challenge in nanotechnoldgyg. work presents recent
advancements in the design and application of innovative nanomaterials developed through the
MultiPodGaN (contract no. 760285/27.03.2024, CF 161) amdelDots (contract no.
760081/23.05.2023, CF 291) projects, targeting environmental remediation and biomedical
imaging.

In the framework ofMultiPodGaN we designed and tested novel thdamensional (3D)
aeromaterials [1] derived from GaN [2], ZnO [2], and F}8] microtetrapods. These ult@orous,
lightweight structures, further functionalized with noble metal nanodots, demonstrate outstanding
photocatalytic efficiency for the degradation of tetracycline under UV and solar light, achieving
removal rates abov@0% within 120 minutes. These materials exhibit high surface area, chemical
stability, and reusability, offeringromising solutions for water purification and advanced filtration
technologies [2,3].

Complementary, théntelDots project focuses on nanomedicine platforms for oncology. We
report the synthesis of carbon nanodots (CNDs), includingldped, that act as dualode agents
for fluorescence and magnetic resonance imaging (MRI) [A5and Ofunctionalized carbon
dot$ reveal excellent photostability, antioxidant activity, and biocompatibility, supporting their
potential in fluorescence imaging and therapeutic applicafidrese nanomaterials exhibit strong
photoluminescence, high photostalili and favorable relaxivity values surpassing some
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commercial contrast agents. Biological evaluations demonstrate low cytotoxicity, antioxidant
activity, and selective effects on tumor cell lines. Additionally, functional nanostructures such as
Rheinloaded liposomes [7] and antioxidambdified chitosan anofibers [8] were developed,
demonstrating improved oral bioavailability, immunomodulation, and tissue regeneration potential.
These results illustrate that engineered nanostructures, whether semiconductor aero
architectures for environmental remediation or multifunctional cabiased systems for oncology,
can provide scalable, efficient, and sustainable solutions to socieliehges. The integration of
materials science with biomedical engineering in these projects facilitates the advancement of
nanotechnology towards reabrld applications in health and environment.
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P
Method for Determining Carbonyl Proteins and their
Derivatives and their Pathogenetic Importance
Lilia AbdrYalaermié¢a’n ©1 Ban M@k adlcg ai ET?a gadiau
Ber?n,P cEl erfa® Malteht t'" Gudumac

'Biochemistry Laboratory of Molecular Medicine and Persona
and Pharmaceutical University (SMPhU), Chi Gintu, Republic
_aboratory of Surgical Infections in Children of the #ANic
®Department of Pediatric Surgery, Orthopedics and Anesthes

SMPhU, Chi Gintu, Republic of Moldova

‘“I'nstitute of Mother and Child, Chi Gintu, Republic of Mol d
*National-PSad¢tintcalfi €Genter of Pediatric Surgery acad. ANat a
®bepartment of Laboratory Medicine of the fANicolae Testemi
olga.mihalciuc@usmf.md

Reactive oxygen species (ROS) are key mediators in a wide range of physiological and
pathological processes, including aging and the development of chronic diseases. While excessive
ROS levels can damage proteins, lipids, and DNA, controlled concentratiensssential for
normal cellular signaling and homeostasis. This dual role of ROS has created a growing need for
sensitive, reproducible, and cexffective methods to monitor oxidative stress. In this study, we
developed and optimized a spectrophotoimetnethod for the quantification of carbonylated
proteins (CP), which are established markers of oxidative protein damage. The method is based or
the reaction of CP with 2dinitrophenylhydrazine (2;®NPH), followed by absorbance
measurement in a 98ell microplate format. This microplateased approach enables simultaneous
processing of a large number of samples, reduces reagent and sample consumption, an
significantly increases throughput and efficiency. The optimized protocol demonstrated enhanced
andytical performance, reduced cost per analysis, and shorter execution time compared to
conventional assays. These characteristics make it well suited for both clinical diagnostics and basic
research applications. Moreover, the method can be used to maxidative stress in various
pathological conditions and to assess the effectiveness of antioxidant therapies. Overall, the
proposed approach offers a practical and scalable solution for studying protein oxidation and redox
related cellular dysfunctions.

Wearable Biosensors for Nutritional Monitoring of

Soldiers: The Future of Prevention in Operational Theaters
Rodi ca @jDminnui uHur c anu

Technical University of Moldova, Chisinau, Republic of Mol
rodica.siminiuc@adm.utm.md

Wearable biosensors represent an advanced solution for physiological and metabolic monitoring
under extreme operational conditions. This review aimed to comparatively analyze the
functionality, technological characteristics, and applicability of wearalisebsors used for
nutritional and physiological monitoring in military and higarformance contexts. A total of 26
scientific articles (20152025) indexed in the Web of ScienceCore Collection were included
based on defined eligibility criteria. Datataction focused on monitored parameters, transduction
technologies, biosensor type, application context, and study design. Each device was assessed usit
a functional scoring system evaluating portability, accuracy, and operational utility.
The results revealed high average scores for portability and field applicability, especially among
electrophysiological and optical biosensors. However, most devices focused on cardiovascular,
respiratory, and thermoregulatory monitoring, with limited gné&tion of nurition-specific
biomarkers such as glucose, lactate, or salivary analytes. Only a few systems provided truly
multimodal tracking.

These findings emphasize a significant technological gap in the integration of comprehensive
metabolic monitoring within wearable platforms. The analysis also highlights critical innovation
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priorities: development of autonomous, multisensory biosensors; enhanced energy autonomy; anc
increased data fusion capacity.

In conclusion, wearable biosensors offer promising tools for strengthening physiological
resilience, supporting preventive strategies, and improvingtirealdecisioamaking in military
theaters. However, further innovation is needed to achieve roleldtrdady systems capable of
holistic physiological and nutritional surveillance.

A Wireless Multi-Sensor Platform for Long-Term
Human Gait Analysis
Mykhail o, SBlyskh&am@r Androsov

National Technical University ¢Kharkiv Polytechnic Instit
Oleksandr.Androsov@ieee.khpi.edu.ua

Human gait assessment plays an essential role in clinical diagnostics, rehabilitation, and
biomechanical research. While optical motion capture systems provide high spatial accuracy, their
application is constrained by high cost, complex setup, and depEnde laboratory environments.
Wearable inertial sensing offers a more accessible alternative, enablivwgprightiata collection
in a portable and cosfffective manner.

This work presents a wireless sensor platform for the collection of biodynamic data from the
lower limbs during walking. The platform consists of several compact sensor modules attached to
the lateral surfaces of the thighs and shins, each independettlyling accelerometer and
gyroscope data and transmitting it via wireless connection to a mobile device.

To address the challenge of int@msor synchronization, a pgsbcessing method is
implemented. Each sensor operates on its own internal clock, resulting in unsynchronized timelines.
The proposed approach defines a common time interval across alssam$oesamples each signal
to a unified time grid using interpolation. This ensures precise temporal alignment without requiring
hardware synchronization.

The resulting synchronized data can be used for calculating joint kinematics and further
biomechanical analysis. The platform offers a flexible, -tmst solution suitable for various
research and application contexts, including gait monitoring, functiasakssment, and
rehabilitation tracking.
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Biomechanical Analysis of Bondmplant Interaction in a

Femoral Prosthetic Reconstruction
Deni s X2\l erklsyOI lekrsiam drRo%iatne Thomagamae v s k
Kostyantlyn Barbin

!National Technical University fAKharkiv Polytechnic Instit

’Sitenko Institute of Spine and Joint Pathology National £
Denys.Lavinskiy@khpi.edu.ua

This study presents a thrdanensional finite element analysis of a femoral bonglant
system designed for peamputation prosthetic integration. The use of prostheses with implants
that directly interact with the bone is currently a trend in modermédicine In the development
of such prostheses, preliminary modeling plays a huge role. The primary focus is on evaluating the
effect of varying internal dry sliding friction coefficients, which characterize the evolving contact
interaction between thenplant and the bone during different stages of rehabilitation. A detailed
3D model of the human femur, the implant, and a segment of the prosthesis was developed,
incorporating realistic anatomical geometry and material properties. The system was stdgcted
simplified vertical loading condition, simulating the static weight ar i ng scenari o
patient in a standing posture. Simulations revealed a significant dependence of stress magnitude
and localization patterns on the friction coefficietrth@ bonemplant interface. The results provide
insight into how micrestiffness at the interface influences mechanical load distribution, especially
critical during early postoperative stages when kiongant fusion is incomplete. As the interface
condtions evolve through the healing process, the biomechanical response of the system change:
markedly. These findings offer valuable guidance for clinical rehabilitation protocols, informing
load management strategies and improving {@mg outcomes for piegnts undergoing limb
prosthesis implantation.

Protocol Developing for Visual Function Testing

Efficiency Increasing for Regular and Professional Drivers
Braun(B@ormmuel i u Ni oojeh b a MiAupgolsa oai e

Transilvania University of Brasov, Romani a
braun@unitbv.ro

The paper presents the development of a an innovative solution to increase the efficiency of the
protocol for a correct and complete visual function testing protocol efficiency increasing among
drivers. A norconventional method has been accomplished,tieaning two main steps: the first
one invoked the programing and testing of a hardware interface for a complete and proper assistet
testing, using a laptop or tablet device. The interface envisaged all necessary aspects in terms c
visual testing: near anhfar acuity, response reaction, hanek coordination, vision in night
conditions. The second step meant a device manufacturing in terms of optic, mechanic and hardwar
components for night conditions inducing in drivers. For this purpose a special Esmealized,
including several LEDs, commended by a hardware system, simulating different night condition
while driving. An example could refer to simulate the appearance of a car coming from the opposite
direction, having the meeting phase or the driyghgse activated. The hardware system consisted
in a developing board, the main component being an Arduino Uno programmed microcontroller.
Finally the proposed method was tested due to several persons, having B and C driving license, an
proved to be veryfécient and useful one for the staff engaged for periodic medical control in
drivers.
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Design and Realization of a UMC and OzoneBased

Device for Room Disinfection
l onel “f@arbmaenl i u NBaobae CPisgian Braun

Transilvania University of Bradov, Romani a
ionel.serban@unitbv.ro

This paper focuses on the design and development of-& (MtravioletC) -based device
intended for room disinfection. UZ radiation, with wavelengths between ZZ&®0nm, is well
known for its germicidal properties, effectively inactivating bacteriagifuand viruses by
disrupting their DNA and RNA. This paper aims to create a practical and efficient solution for
reducing microbial contamination in enclosed spaces, particularly in the context of increased
hygiene demands due to global health concetms dBvice was built using commercially available
UV-C lamps, an ozone generator, and an electronic control system for timed operation in the
absence of direct human intervention. The device is intended to becasbwolution available to
anyone who neethis solution. Some tests were conducted in order to see the efficacy of the device.
This paper highlights the potential of U¥/technology as a nechemical, environmentally friendly
method for disinfection. Due to the impact of the COMI®pandemic Here are many users of this
type of disinfection but also, it is intended to identify the situations in which this type of disinfection
is not used appropriately, affecting either people around these systems or not being efficiently used
The final devicecan be adapted for various indoor environments such as hospitals, offices,
classrooms, and homes.

Multi -scale, Multi-modal Correlative Characterization

with Micrometer Accuracy for Material Science
Al exey ®BpuBhawvwl ottt RaNaedagBebasegnaBthel
Matt hi,asDiMaw&mg i sti an K¢bel

I nstitut f¢r Nanotechnologie (INT), Karlsruher I nstitut f
alexey.boubnov@kit.edu

Introduction. Correlative characterization is the spatial registration of several imaging
modalities aiming to combine complementary information on the same region of interest (ROI) [1].
The imaging modalities are supplemented by mgtracturing tools including focusedn beam
(FIB) technology for extraction of the ROI, and las@Hling for material removal.

Within the same length scale, combining several modalities on the same ROIs-is well
established in electron microscopy, e.g. STEM imaging modalities (BF, DF, HAADF) with EELS
and EDX spectroscopy, or the combination of APT and TEM. Across lascglks, th analysis of
identical ROIs requires combination of different instruments. Without a correlative approach, the
characterization of the full lengtale hierarchy relies on statistically random sample extracts,
which only provides a good representation ¥ery homogeneous samples, with similar ROIs
uniformly distributed within the sample. However, for macroscopically inhomogeneous samples,
such as heterogeneous catalysts, a correlative approach is indispensable to characterize th
individual components ofhe sample. Therefore, for linking the local mistoucture to the
macroscopic level of the sample, a full correlation of all applied techniques on the ROI is desired.

ObjectivesWe present a correlative workflow, which allows the combination of 3D analysis
across several length scales from the bulk sample with defined lasstrymteiring for micreCT
at the submm level, identification of regions of interest on thell® 0  denin asFtBafor 2D/3D
surface and tomography visualization by SEM/EDX/EBSD and light microscopy, followed by
defined sample extraction and transfer to r@fiocand TEM.

Materials & methodsFor this purpose, we developed a dedicated sample carrier, enabling large
tilt angles for FIB work, and flexibility for direct transfer to mie®¥ . The carrier is equipped with
threedimensional global reference markers for accurate determination ot#temn and tilt of the
sample. Additionally, local markers, in the form ofdeiposited or FIBnilled patterns, are placed
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directly on the sample in the vicinity of the ROI. These facilitate accurate translational positioning
around the ROI for FIExtraction, after the rotation and tilt has been aligned using global markers.

Results.The workflow, using the correlative sample carrier, global and local markers, and a
series of geometrical calculations, gave a-fald result. Firstly, once the ROI position was located
with a few Om accuracy, FI B p-time pverlag wittotine FiBma g
image, guiding the Fixtraction of the ROI for nar@T and/or TEM. Secondly, an accurate
image correlation in 3D was enabled, overlapping 3D tomographic and 2D projection images
virtually in common imaggrocessing stfvare. We verified this workflow on samples from
metallurgy [2] and catalysis [3].

Conclusion.Using global and local reference markers, and tracking them at different length
scales, we achieved accurate R&beting for FIBextraction, and covering multiple length scales
and imaging techniques. The workflow is aimed at routine realtle, multimodal correlative
investigations on samples from materials science, targeting specific ROIs, thereby gaining local
chemical and structural information from bulk samples.

Micro-CT FIB/SEM Nano-CT TEM
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Mechanical Ventilator Prototype with Self-disinfection

and Ozone Therapy Function for Room Disinfection
Corneliu Ni)dohade¢ ,Mderwidpagann Mrutmg, it iBoair bu Cr i

Br aun

Transilvania University of Bradov, Romani a
druga@unitbv.ro

The role of this project is to improve the current mechanical ventilation systems and to increase
the success rate of the medical act by implementing new technologies in: an automated nebulizatior
system, a mechatronic system with compensatory role oblalveecruitment, a mechatronic
system of automated disinfection, ozone therapy supplemented with a laser anticoagulation system
The area of ventilator development is probably the one where the link between physics and medicine
can be seen most directlt] techniques are underpinned by basic knowledge of the behavior of
gases as volume and pressure are changed. Current mechanical ventilation technology has not se
an evolution in ventilation methodology, only a change in the human communication mteyfac
replacing buttons with touchscreens, which does not offer an improvement in the medical act; it is
only a marketing strategy by manufacturers and nothing more. When analyzing ventilator models
produced between 199020, it was found that they do rdbtfer at all from those produced today
in terms of the benefits offered to the patient, the only change being generated by the-machine
human interface using touchscreens. The main components underlying the realization of this
prototype mechanical ventitat are the following: a medical gas source, valve for priming the
ventilator with oxygen, digital valve with pressure regulator, patient tubing, exhalation solenoid
valve, pressure sensor, flow sensor, function generator with signal amplification systetgitl
display, ozone generator, anticoagulated laser system, electromagnetic parasitic signal recognitior
system, agitated patient warning system, 532 nm laser diode and power supply.
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Braini Computer Interface-Enabled Decision Support

for Human Behavior Monitoring in Safety-Critical Contexts
Oamnasabelld orpfaalr bwa 2Ad oncefifiebeaidno r N i cQool sensi cnu
Karl BaGie®rlgien ‘Sred iFHmsx ant itH) Adochi ei

!National University of Science and Technology POLITEHNI CA
Mi |l itary Technical Academy Ferdinand |, Bucharest, Romani
*Academy of Romanian Scientists, Bucharest, Romani a

“SC WING COMPUTER GROUP SRL, Bucharest, Romania
felix.adochiei@upb.ro

This paper proposes an advanced method for monitoring human behavior by integrating brain
computer interface technologies into intelligent decision support systems. Developed within a
European research framework, the study combines multiple physiologmsihg modalities, real
time biomedical signal processing, and artificial intelligence techniques to assess key cognitive
states such as psychological stress, mental workload, and intentional deception. Two specializec
platforms were designed and impleneghtone for indoor use and controlled environments, and
another for outdoor use and dynamic operational contexts. Both platforms were tested and validatec
in laboratory conditions as well as in realistic field scenarios involving cognitive and emotional
challenges. The experimental results indicate that braimputer interfacdased systems can
significantly improve situational awareness, enhance deeisaking processes, and support
psychological profiling, especially in higstakes or safetgritical environments. This research
highlights the growing importance of cognitive monitoring tools in applications such as healthcare,
security, military operations, and advanced huimaachine collaboration. Furthermore, the
integration of neural and physiologicdhta into decision systems opens new perspectives for
adaptive and personalized technologies capa!
The findings confirm the viability and potential of brfa@omputer interfaces as core components
of future intelligent monitoring and support systems.

Assessment of the Effects of Spectral NeBtationary of

Sound Signals of Biosystems
Yevgen!Paovklod SHKomsapawnt yTaKghnanpkrnads!]

Yurii? Sanin
National Technical University AKhPI 0, Khar ki v, Ukr ai ne
National Scientific Center "lInstitute of Experimental anod

tatyana.bernadskaya@gmail.com

Modern bioengineering is aimed at using advanced technologies to develop new methods for
studying and regulating biosystems. It covers a wide range of social problems related to medicine,
agriculture, ecology and industrial industry. At the same timebtaito the necessary information
about the state of these systems and the processes occurring in them, the entire spectrum of natur
manifestations of their vital activity is used. One of the aspects of obtaining such information is the
study of biosignal#n the acoustic range of the spectrum. However, acoustic signals in biosystems
have characteristic features due to the stochastiestationary form of representation, which
significantly complicates the selection of a useful signal. The authors stindiexpectral non
stationarity of sound biosignals, and as an example considered the biosystem of a beehive, wher
these features are manifested to a significant extent. This is due to the fact that the sound signals c
the honeybee biosystem manifest thelvess as dynamic models of random processes carrying
significant information not only in the form of parameters, but also in the form of local non
stationarities. The information component of such a model is quite multifaceted and is of interest
both for heoretical analysis and for practical application.
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Automated Deep LearningBased Cell Viability Test

for L929 Cells Using PhaseContrast Microscope Images
Yevgen! S6abyna Boerkdk) ©Cla¢ ma'aA haikise me r

Tataltiants
1 National Technical University AKharkiv Polytechnic | nst]
2 Institute for Problems of Cryobiology and Cryomedicine |
Oleksii.Haluza@khpi.edu.ua

The study is dedicated to the development of mathematical models and software for addressing
the task of automatically determining the number of viable cells in a studied culture based on the
results of morphological analysis. The input data for the d@lgos consist of microimages of a cell
culture monolayer, obtained through phasetrast and fluorescence microscopy. To enable visual
differentiation of cells, a staining method is employed using specific DMN4Aing dyes that
interact differently with e and dead cells. These dyes penetrate dead cells, allowing their
visualization under a fluorescence microscope, while live cells remain unstained. The L929 cell
line, derived from mouse connective tissue, was selected as the research object foraghendatel
and testing of the created models and software. The operation of the developed algorithm comprise:
two stages. In the first stage, the number ofviable cells is determined from fluorescence images
using classical computer vision techniqueshigecond stage, the total number of cells within the
microscopebds field of -contrastwmages, enosplying deemleamitg f r
methods. For model training, a dataset was compiled consisting of 9§umdjty images of L929
cell monolars, categorized into five subgroups based on morphological characteristics such as
cell size, density, and membrane visibility. To enhance training efficiency, transfer learning was
applied using the LIVECell dataset, which includes over 5,000 annotdiadegontrast
microscopy images of cells visually similar to L929. Testing demonstrated that the developed
system outperforms manual methods, achieving an error ratel2¢#(comparable to or better
than human performance) and a processing speed oh#s4 second per image. This tool holds
promise for applications in biomedical research, diagnostics, and cytotoxicity studies, enhancing
the efficiency and reproducibility of cell viability assessments.

The Clinical and Imaging Diagnostic Algorithm for

Patients with Lumbar Neurocompressive Syndrome
Victof)ax ®Sea Mal ~ga

Nicolae Testemitanu State University of Medicine and Phar |
victoria.seu@usmf.md

Acute low back pain, uncomplicated and lasting less than four weeks, without red flag signs
typically responds well to medical treatment and physiotherapy. In such cases, imaging often does
not reveal a specific cause of the pain. MRI is the most infovenatiethod for diagnosing lumbar
radiculopathy, especially when conservative treatment fails. Currently, the national clinical protocol
for imaging in lumbar radicular pain does not include a diagnostic algorithm for lumbar
neurocompressive syndrome. A faf102 patients with lumbar neurocompressive syndrome were
examined. All patients underwent comprehensive clinical and neurological assessments. In one
group of 51 patients, the diagnosis was established using MRI of the lumbar spine. In the other
groupof 51 patients, the diagnosis was based on lumbar spiiag ¥naging. Among patients in
the first group, who were diagnosed primarily via MRI, 37 (72.5%) were examined during the acute
phase of pain (within the first four weeks of symptom onset), dethgitabsence of red flag signs.

Only 14 (27.5%) patients in this group underwent MRI after unsuccessful conservative treatment.
All 51 patients in the second group, who presented with acute lumbar radicular pain without
suspicion of serious pathology, undent primary radiological examination of the lumbar spine in
two views. The developed diagnostic algorithm can contribute to improving clinical decision
making and enhancing the quality of life for patients with lumbar neurocompressive syndromes.
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Ultrasound Biomicroscopy in Ocular Trauma: Impact
on Management Decisions
Marina Papagalga Clr dMamd an Be Olae ¢gT oArrnea u t

Ari sti d& nEugemeitu Bendelic
!Ni col ae Testemi Wanu State University of Medicine and Phar
National University of San Marcos Li ma, Peru

dr.marinapapanaga@gmail.com

Ocular trauma is a significant cause of visual impairment worldwide and frequently affects the
anterior segment, where precise and timely imaging is critical for diagnosis and treatment planning.
The anterior structuresincluding the anterior chamber, @gla, iris, ciliary body, lens, zonules,
anterior choroid, and peripheral retina are often involved. Conventional methods suclaagslit
biomicroscopy and anterior segment optical coherence tomography are frequently limited in the
presence of opaque madir distorted anatomy. This case series aimed to evaluate the diagnostic
utility and clinical impact of ultrasound biomicroscopy in anterior segment ocular trauma cases
where conventional imaging was limited. Ultrasound biomicroscopy, aftéghency ultasound
technique, provides higiesolution, crossectional visualization of the anterior segment even
when traditional lightbased imaging is inconclusive. Nine eyes of nine patients with ocular trauma
evaluated at the #ATi mofca Hospitad is ClasmauahMolddRevpereb | i
included. All patients had media opacities that limited conventional examination. Ultrasound
biomicroscopy and posterior-&an ultrasonography were performed either on the day of
presentation or postoperatively, dedaeng on the nature injury. In five blunt trauma cases,
ultrasound biomicroscopy revealed findings such as hyphema, angle recession, iridodialysis,
zonular deficiency, lens subluxation or dislocation, choroidal effusion, and anterior vitreous
hemorrhage.n four penetrating trauma cases, common findings included hyphema, iridodialysis,
anterior lens capsule rupture, ciliochoroidal effusion, and anterior vitreous hemorrhage. Ultrasound
biomicroscopy findings directly influenced clinical decisimaking in al cases by guiding surgical
interventions, modifying conservative management plans, and enabling early detection of potential
complications.

Image Acquisition and Analysis of Conjunctival
Microvascular Network
Aristi d)iMaré mat PMipam afhwme am 4EV¥gdnoi u
I

Ben d’eDluind t r bamar Bave Leahu

!Endocrinology department, Nicolae Testemitanu State Unive
0Ophthal mol ogy department, Ni col ae Testemitanu State Unive
|*Technical University of Moldova, Chisinau, Republic of Mo
“Neurol ogy department Ni col ae Testemitanu State Universit
aristia.seremet@usmf.md

In recent years, with the progress of image acquiring hardware and software, imaging of the
bulbar conjunctiva as a variety of noninvasive observation method was frequently explored.
Disorders that are commonly associated with microvascular complicatigisas cardiovascular
diseases and diabetes mellitus are of special interest regarding this aspect. The objective of thi
study was to establish a working model for gathering data that would enable the assessment o
vascular alterations in the bulbar camgtiva. A comprehensive conjunctival biomicroscopy was
conducted, followed by the acquisition of video sequences using a camera attached ttathp slit
through an adapter. These videos were then analyzed using an individually developed software tc
quantfy microcirculation parameters. The video recordings were examined using a custom
computer algorithm that provided valuable data on microcirculatory parameters as vessel diameter,
tortuosity, blood velocity, and blood flow. Although the main focus of hisly was to develop
and present a functional and efficient system for data acquisition and analysis, it is worth noting
that our preliminary findings show a degree of consistency and alignment with results reported in
pioneering studies, thereby suppogtithe validity and potential of our approach. The developed
model allows the serdutomatic determination of microcirculation parameters in the bulbar
conjunctiva, which may be useful in quantifying microvascular dysfunction in a@nwvesive
manner.
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Predictive Utility of HLA Antigens in the Clinical

Diagnosis and Stratification of Psoriatic Arthritis
Eugeni URukbsli alna Groppa

'"Nicolae Testemi Wanu" State University of Medicine and P
2*Ti mofei ModOneaga" Republican Clinical Hospital, Chi Gint
eugeniu.russu@usmf.md

Psoriatic arthritis (PsA) is a chronic inflammatory disease with diverse clinical phenotypes,
ranging from mild oligoarticular involvement to severe, erosive arthritis. Genetic predisposition,
particularly human leukocyte antigen (HLA) alleles, plays #icalirole in disease susceptibility
and severity.

A prospective cohort study was conducted at the State University of Medicine and Pharmacy
"Nicolae Testemi 'Hanu" bet ween 2007 and 202/
stratified into early PsA (<3 years disease duration) and late PsA (>§).ye&A typing was
performed using PGISSO methods, and associations with disease subtypes were analyzed through
logistic regression. A predictive model was developed to estimate the probability of PSA phenotypes
based on HLA alleles. HLM27 was stronglassociated with axial PSA (OR=6.32, p<0.001), while
HLA-B16(38) and HLAB38 were linked to polyarticular and distal interphalangeal PsA,
particularly in patients with severe radiographic damage. 4BI& correlated with distal
interphalangeal involvement, hereas HLAB7 demonstrated a potential protective effect
(OR=0.51, p=0.09). The predictive formula integrating HLA markers enhanced PsA classification
accuracy, with a mean absolute error (MAE) of 0.287. Our findings underscore the clinical
relevance of HIA genotyping in PsA stratification and its potential role in personalized medicine.
The developed predictive model may refine diagnostic algorithms, such as CASPAR, improving
early detection and risk stratification. Future research should investigate ldk# It alleles,
epigenetic interactions, and environmental factors to further optimize predictive approaches.

Planning Information -Efficient Procedures for Recovery
Missing Medical Indicators in System Data Analysis
Yevgen! PSaovklod SHKomsapawnt Y, Vo loidy myk 2Ne ho
Kateryna Mygushchenko

!National Technic&habUWkrivagirsety fAKhPI o,
*Military medical cl i nKkadWkcregnitneer of northern region,
SCalifornia Institute of Technology, Pasadena, California.

kolesniknet@ukr.net

Obtaining additional diagnostic information when providing emergency medical care always
reduces the risk of making erroneous decisions. In this regard, hormonal indicators, as markers o
injury severity, have a special information value. Recently, thasebleen a growing scientific
interest in the use of quantitative tools and methods for studying the complex dynamics of
hormones, especially during stress, reproductive processes and metabolism. This is due to the fac
that the endocrine system is a compietwork of levels of regulation of the patient's body, uniting
all systems of the patient's body and having nonlinear dependencies on external influences on the
patient's body. In this paper, the authors study the results of mathematical modelingrpsofmedu
restoring hormonal indicators based on regression using general medical indicators. Unlike existing
restoration methods that rely on correlation interdependent indicators, the article presents a
mathematical model for the objective function of oestion. This model estimates the possibility
of effective restoration, which is both informational redundant andtsaged. It is important that
the control sample is not required, since one of the arguments of the objective function is an
additional indcator providing integral information on the severity of the injury. The objective
function also facilitates planning the choice of factor dimensions for the regression recovery model.
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Advancing Biomedical Engineering: An AgentBased

Approach to Pulmonary Edema Simulation
Victor !é&hRegiura LB\l emeli uMu ol ea’n Ar naut

'Department of Software Engineering and Automatics, Technical Uni\
Department of Anesthesia and Intensive Care, N. Testemi Wanu Stat
SDepartment of Human Physiology and Biophysics, N. Testemi Wanu St
“National Cancer Registry, Oncological Institute, Republic of Mol
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Agentbased modeling (ABM) offers a robust framework for simulating complex physiological
systems, yet its application to pulmonary edema (PE) remains underexplored. This study presents
an innovative ABM, built in NetLogo, to simulate cardiogenic PE (GREjodeling extravascular
lung water dynamics under hydrostatic pressure (HP) and oncotic pressure (OP). Using a simplified
Starling equation Q = k (HP OP), the model defines a spatial environment (capillary, ACM,
alveoli) with agents like water molecsland macromolecules. Parameter tweaks (e.g., HP increase)
amplify edema, showcasing the model's flexibility. Results position this ABM as a leap forward in
biomedical engineering, bridging theoretical fluid dynamics with dynamic visualization. Clinically,
it lays the groundwork for decisiesupport tools, predicting PE progression for integration with
patientspecific data. Educationally, its interactive interface empowers students to grasp PE
mechanisms, enhancing learning through simulation. Limitationsnstant permeability, no
oxygenation- suggest refinement opportunities, such as adding gas exchange or variable ACM
properties for nostardiogenic PE. This work builds on prior ABM efforts while addressing a gap
in respiratory modeling, offering a sahle platform for research and application. Future validation
and extensions could transform it into a cornerstone of computational medicine, merging
engineering precision with clinical and educational impact. This study underscores ABM's
untapped potentian respiratory pathophysiology.

Molecular-Genetic Particularities of the NPC1L1 Gene
rs2073547 Polymorphism in the Population of the Republic of
Moldova

Mari a® )Dobani eAbad usalliecaana AKha ® 5,2 SA lae xBaiiz a
Levi,t cGthienadi e Curocichin

Nicolae Testemitanu State UWneipvuebrisiict yofofMoMeddoivcai ne and Phar macy,
masha.doni00@gmail.com

This study determined the allelic frequencies and genotype distribution biftGéL1gene
rs2073547 polymorphism in the population of the Republic of Moldova, offering foundational data
for the implementation of personalized medicine in hypercholesterolemia management. Using the
TagMan genotyping method, the results showed a predomirelielé (78.6%) and a less frequent
G allele (21.4%), indicating a genetic profile similar to that observed in European populations.
Genotype frequencies revealed a higkevalence of the AA homozygous genotype (62.9%),
followed by AG heterozygous (31.5%) and GG homozygous (5.6%) genotypes. The distribution
was consistent with Hare¢we i nber g equi l i brium (6] = 1.629
with European populationsonfirmed genetic similarities, although minor differences in AA and
AG genotype frequencies were observed. The identification of G allele carieligiduals with
AG or GG genotypds accounting for 37.1% of the studied group, highlights the potential for
interindividual variability in the pharmacological response to ezetimibe. This finding underscores
the importance of integrating pharmacogenetic testing into clinical practice to optimize therapeutic
outcomes. Overall, the study supports the feasibifitgpplying molecular genetic techniques in
Moldova and provides a scientific rationale for future pharmacogenetic research focused on
improving ezetimibe efficacy, laying the groundwork for more effective, personalized strategies in
the treatment of hypehnolesterolemia in the Republic of Moldova.
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The Prevalence of rs4149056 Polymorphism of the
SLCO1B1 Gene in the Population of the Republic of Moldova
Madal i nff ) Blamicel -AbGaAleaxei |jlleivantac hdhi os a
Cristinal, Budmadsicami@Qur oci chin

1 Ni col ae Testemi Wanu State University of Medicine amdi Rlaar mdMoy do
] Nicolae Testemi Wanu State University of Medicine anwedRharnmeacy,
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L Nicol ae Testemi Wwanu State University of Medicine and Phar macy,
ancumadalina@gmail.com

Cardiovascular diseases (CVDs) remain the leading cause of mortality in the Republic of
Moldova, accounting for over 55% of deaths from+4communicable diseases. Dyslipidemia is a
significant modifiable risk factor for CVD, and statins, particularly restiatin, are among the
most effective lipidowering agents. However, intérdividual variability in statin response,
including the risk of adverse reactions such as myopathy, has been linked to genetic factors. This
study hypothesized that the frequerafythe rs4149056 polymorphism of the SLCO1B1 gene in
the Moldovan population would be similar to that of other European populations, given geographic
and ethnic proximity, with implications for statin therapy optimization. The rs4149056
polymorphism encodea Vall74Ala substitution in the OATP1B1 hepatic transporter, altering
statin pharmacokinetics. We genotyped 431 healthy Moldovan individuals age8 18ing
TagManE SNP Genotyping Assays. The minor C
otherEuropean cohorts. Homozygous CC genotypes, associated with a high risk ehdtated
myopathy, were present in 3.5% of the study population. These findings emphasize the clinical
relevance of pharmacogenetic screening for SLCO1B1 variants to guideisteapy in Moldova.
Implementing such screening in clinical practice may reduce the incidence of adverse reactions anc
improve lipicdlowering treatment outcomes. Our results represent the first data on SLCO1B1
pharmacogenetic variability in Moldova ansupport the growing field of personalized
cardiovascular pharmacotherapy in Eastern Europe.

The Role of Thiol/Disulfide Balance in Children with

Chronic Kidney Disease
Tati and)Baland,PBAngeta?2 Ciuntu

Nicolae Testemi Wanu State University of Medicine and Pharmacy, Ck
2 Institute of Mother and Child, Chisinau, Republic of Moldova.
tatianabalutel91@gmail.com

Thiols constitute the largest part of the antioxidant system with the ability to protect cells and
tissues from oxidative stress (OS). Studies report that glutathione (GSH) depletion may lead to the
induction of SO and several negative effects due tontipairment of the thiol/disulfide balance.

The aim of the study was to determine changes in thiol/disulfide balance in children with chronic
kidney disease (CKD). A prospective study was conducted on a group of 71 children with CKD
and a control group of Mealthy subjects. Thiol/disulphide homeostasis (total thiol, native thiol,
reduced thiol, oxidised thiol and disulphide levels) was measured using spectrophotometric method
and the results were statistically analysed. In patients with CKD, a signifedunttion in total,
reduced and oxidized thiol |l evel s was recorc

p<0.005; 292,202 N 52,059 OM/L vs 338,152 N
160,326 N 49, 993 -tovvd thlolgoupiBgscl}lpsﬁowedlarrlmmteasmgnrend in
the control group (3,348 1,739 vs 5,652 N
were higher in patients WIIh CKD (138,018 N
14,385 vs 8 MLPDODOSNThé studydddndnsitates the persistence ofaqmtant

status in children with CKD. Thus, the assessment of dynamiedisiolfide levels may contribute
to the diagnosis and monitoring of CKD as a marker of OS.
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Challenges of Pediatric Tuberculosis under Current

Conditions
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This study aimed to evaluate the current challenges in diagnosing and managing pediatric
tuberculosis in the Republic of Moldova, with an emphasis on-gErsiemic epidemiological
dynamics. A retrospective observational study was conducted on 772 clagedr®18 years
diagnosed with TB and hospitalized at the IMSP Municipal Clinical Hospital of
Pht hisiopneumol ogy, Chi Hintu, between 2019 :
and the national TB monitoring system (SIME TB). Epidemiologicattext, risk factors,
diagnostic pathways, clinical manifestations, and treatment outcomes were analyzed. Statistical
analysis included both descriptive and inferential methods Esiceand SPSS with calculation
of odds ratios and confidence intervalsto assess associations between variables.The incidence of
pediatric TB followed a fluctuating trend over the last decade, with a marked decline during the
COVID-19 pandemic and a sharp increase in 28024 due to delayed case detection. Most cases
(74%) were identified through active screening of household contacts. The age gfiupears
was most affected (49%), though a significant proportion (34%) involved children under five. TB
was associated with multiple risk factors in 67% of cases, particulacigl svulnerability and
comorbidities. The most common clinical forms included intrathoracic lymph node TB (56%) and
primary TB complex (21%). Microbiological confirmation was achieved in 37% of cases.
Complications such as pleurisy (13%) and atelecta%Ps) were frequent. Most patients responded
favorably to standard aniiB regimens, with only one recorded death.

Early Cognitive | mpairment I
Exploring the Vascular Contribution
Lilia Rt éikklui nta®cabadctesa &dolboemnscu
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!Di omid Gherman Institute of Neur gy and Neurosurgery, |
Nicolae Testemi Wanu State Univer y of Medicine and Pha
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Cognitive impairment (Cl) is a common namo t o r symptom in Parkirt
usually seen in more advanced stages. However, early ongeéstions the contribution of other
factors.A crosss ect i onal study was conducted on 40

stratified by MoCA cognitive status Biomid Ghermarinstitute of Neurology and Neurosurgery

from 2020 to 2022 aiming to delineate the profile of early@patients. Clinical evaluation and
standardized questionnaires were used to assess PD and vascular status. Brain structure wx
examined using 1.5 TesMRI. Epi InfoE software was used for statistical analysis.

PD-CI subjects registered worse ammotor symptoms (p=0.002), depression (p=0.004) and
apathy (p=0.021) levels; had akinetigid phenotype (p=0.002) requiring greater LEDD (p<0.01)
compared to those without Cl. Up to 93.5% ofEDsubjects had cerebras@ular risk factors, the
majority multiple ones. Hypertension, atherosclerosis and dyslipidemia prevailed. Statistically
fewer PDCI subjects administered antiarrhythmic medication (9.5% vs. 4.9%, p<0.05) despite
atrial fibrillation diagnosis. Brain CS\Vpelated MRI markers were more common in-ED
individualsi correlating to the ventricular system dilation (35.3% vs. 22.3%, p=0.015) and lacune
number (7.7814 . 95 vs. 4. 00N2. 39, p=0.044). White n
the periventricular white matter (53.9%), relative to the deep regions (45.7%).

The study revealed that early RID involved poorer clinical status, higher vascular risk and
inadequate preventive care. Results were supported by specific -®RVDnarkers: internal
atrophy and increased number of lacunas; indicating the need for cdnatiimieal and imaging
assessment.
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Toward Personalized Hypertension Therapy: Evaluating

NPHS1 and TRIB3 Genetic Polymorphisms
Adri anf)Ropaei ,Dawii ¢lchb Galkiavai a ®di Ghenadi
Curocichin

Ni col ae Testemitanu State University of Medicine and Phar

adrian.popov9l@gmail.com

Personalized hypertension management aims to optimize therapeutic efficacy while minimizing

adverse effects by selecting the most suitable medication for each patient. Pharmacogenetic

research plays a critical role in this approach by identifying genetimnts that influence
interindividual differences in drug response. However, translating these findings into clinical
practice requires validation gpecific populations to confirm known associations and potentially
uncover novel, populatiespecific vaiants. This study investigates two single nucleotide

polymorphisms (SNPs): rs3814995 in the NPHS1 gene and rs2295490 in the TRIB3 gene, both of
which are relevant to antihypertensive therapy. The NPHS1 gene encodes a member of the

immunoglobulin family ofcell adhesion molecules with the role in glomerular filtration barrier in

the kidney and may modulate the response to angiotensin Il receptor blockers such as losartan. Th

TRIB3 gene encodes a pseudokinase that inhibits AKT kinase by direct bindingtigtigten
affecting the action of angiotensionverting enzyme inhibitors like imidapril. Genotype

frequencies for both SNPs were analyzed in a local cohort to evaluate potential associations with

the efficacy of prescribed antihypertensive agents. Idengjfguich pharmacogenetic associations
may enable the developmaeuit personalized treatment protocols that improve patient adherence
and longterm blood pressure control. The results contribute to a growing body of evidence
supporting the integration of geite screening into hypertension management and provide a
foundation for future clinical studies focused on individualized therapy.

Epidemiological and Virological Characteristics of Acute
Viral Respiratory Infections Associated with Comorbidities

Al i na’ DAlMiihnaae |a Vildteofr i An@elkayvPAlraschi

Don't)s Ol ga ButdunadB8ozomitu

1ﬁNlcoI ae Testemitanud Mol dova State University of Medici:i
National Agency for Public Health, Chisinau, Mol dov a
*AGrigore T. Popad University of Medicine and Phar macy

ala.donos@usmf.md

Influenza, acute upper respiratory tract infections (AURIS) and severe acute respiratory
infections (SARIs) are the most common infectious diseases worldwide. Global monitoring of
antigenic variations of influenza viruses is essential for detecting thegenoe of new epidemic

and pandemic strains. Frequent antigenic variations require periodic updates of vaccines to matct
new variants emerging during influenza epidemics and the use of data to improve the influenza

vaccine component as well as testing #®nsitivity of antiviral preparations sensitive to
Oseltamivir and Zanamivir. Epidemiological features of the evolution of influenza, AURIs and

SARIs, depending on the phenotypic and genotypic characteristics of the dominant and codominant

strains of infllenza A(H1IN1) pdm09, A(H3N2) and B in the Republic of Moldova, based on the

routine and sentinel epidemiological surveillance system. The results obtained allowed to improve

the surveillance and response measures for influenza, acute upper respiratorfettmns and

severe acute respiratory infections manifested by reducing the incidence of morbidity and mortality

from the aforementioned infections, in the group at increased risk of infection.
The presence of influenza viruses was significant, with a predominance of the A(H1N1)pdmO09

virus in the 3664 age group and of the A(H3N2) and B viruses in children agetiyears. The

isolated influenza virus strains were similar to those included ivatbeine cocktail recommended

by the WHO, being sensitive to Oseltamivir and Zanamivir. Among comorbidities, renal infections

are in third place, preceded by cardiovascular and respiratory ones. All cases of death are

unvaccinated patients.
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Predictive Value of Biochemical Markers on Mortality

in Hospitalized COVID-19 Patients in Intensive Care Units
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*Department of Software Engineering and Automatics, Techni
®Bi oinformatics and Computational Medicine Laboratory, Nat
of Medicine and Pharmacy, Chisinau, Republic of Mol dova

Vikacor85@mail.ru

Mortality among COVID19 patients hospitalized in intensive care units (ICU) remains a major
topic of interest. The evaluation of biochemical markers can provide valuable predictive
information for the prognosis of these patients. This study aimed tdigatesthe predictive value
of certain biochemical markers on mortality among COXMpatients in the ICU. The study
included a total of 3,223 patients hospitalized in IMSP IMU during the period 2028, of which
965 died and 2,258 survived. The valeéshe following biochemical parameters were analysed:
ALAT, ASAT, total bilirubin, conjugated bilirubin, urea, creatinine, total protein, glucose, CRP,
and sodium. The W/annWhitney test was used to compare the mean values of the biochemical
parametersand the pvalue < 0.05 was considered statistically significant. Differences between the
"deceased" and "survived" groups were evaluated using the Wilcoxorsuemkest. Elevated
levels of ASAT (p<0.001), urea (p<0.001), creatinine (p<0.001), glucoseO@4M and CRP
(p<0.001) were associated with an increased risk of mortality, while lower levels of total protein
(p<0.001) were predominantly observed in deceased patients. Bilirubin and ALAT did not show
statistically significant differences. The idergd biochemical markers could be used for risk
stratification and optimization of clinical management among COlApatients in the ICU.

Statistical Analysis of Exosome Diagnostic Methods in

Patients with Schizophrenia

l gor CNasltaarsi sa Boronin
Ni col ae Testemi DdnMe8t @t meUminde Phiarynacy, Chi sinau, Republ
igor.nastas@usmf.md

Specific alterations in exosomes and their characteristics may serve as potential biomarkers for
schizophrenia. By applying statistical methods, it is possible to determine the sensitivity, specificity,
positive predictive value (PPV), and negative prédictalue (NPV) of exosombased diagnostic
tests in patients with schizophrenia. This study aimed to analyze the diagnostic performance of
exosomebased methods in identifying schizophrenia, based on sensitivity and specificity
parameters, and to assdss teliability and clinical significance of these approaches. A systematic
search was conducted using the PubMed, MEDLINE, Scopus, and Web of Science databases
Inclusion criteria comprised Englisanguage publications from 2019 to 2025 that reported
stafstical measures of sensitivity and specificity for exosdmased tests in schizophrenia,
including control groups. Out of 21 sources published between 2014 and 2025, 9 studies met the
inclusion criteria. Online statistical calculators were employed tduatea the reliability of
exosomebased diagnostic methods. Statistical analysis predicted that 80% of patients with a
positive test result truly have schizophrenia, while 77.039% of individuals with a negative test result
were correctly identified as helajt. The area under the ROC curve (AUC) was 0.6781, indicating
that while the model is not ideal, it still demonstrates moderate discriminatory ability, distinguishing
between schizophrenia patients and healthy individuals with 67.8% accuracy. Exussedests
hold potential for screening, prognosis, and disease monitoring in schizophrenia. Although current
diagnostic accuracy is moderate, these findings support further investigation and development of
exosomebased biomarkers in clinical psychiatry.
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Statistical Analysis of Combined Screening and
Diagnostic Tests for Postpartum and Schizophrenidike Disorders
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igor.nastas@usmf.md

The Edinburgh Postnatal Depression Scale (EPDS) is widely used for diagnosing postpartum
depression. However, there is a lack of specific tools for diagnosing postpartum psychosis.
Common scales such as PANSS and BPRS are not adapted for diagnosingrigems. The
Postpartum Psychosis Evaluation Scale (PPES) is the only adapted tool for postpartum psychosis
with a sensitivity of 85.2% and specificity of 78.6%, but it is not widely used in global practice and
requhir%s further research. Due to thisitation, many specialists rely on combined diagnostic
methods.

This study conducted a statistical evaluation of combined diagnostic tests for postpartum
disorders, including the following combinations: SCID/D®WEPDS, MINI/EPDS, EPDS/DSM
V/MINI, EPDS/DSM-V/SCID-V/BSI-53, BSH18/GSI. Databases such as PubMed, MEDLINE
Scopus, Cochrane Library, and ResearchGate were seakctieds containing data on sensitivity
and specificity were selected in the sources fouBtatistical analysis included correlation
coefficients, normality tests, ANOVA, and covariance analysis.

The analysis revealed a moderate negative correlation between the sensitivity and specificity of
diagnostic tools. Combined tests, including EPDS, MINI, SCID, and1BSlimproved both
sensitivity and specificity. The area under the ROC curve (AUC) wd® Oiifdicating moderate
diagnostic accuracy.

Combined diagnostic approaches are effective for diagnosing both postpartum depression anc
psychosis. However, there is a traaf€between sensitivity and specificity, making it essential to
use multiple tools for optimal results. Further research isetkénl enhance these methods in
clinical practice

Serum Levels of Interleukin-6 and Tumor Necrosis

Factor-Alpha in Renal Anomalies and Diseases in Children
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Recently, impressive progress has been made in understanding the etiology and
pathophysiological mechanisms involved in renal diseases in pediatric patients. Research shows
that current treatment methods can be useful if they are applied to the eardyofttigedisease
and sensitive early biomarkers are identified. In this regard, an important role would be played by
the evaluation of cytokines at the onset and clirgsalutionary stages of the pathology.
Highlighting the peculiarities of the biohumoérsystem as well as some practical aspects of
diagnosis, treatment, medical and surgical resolution in children with congenital renal and urinary
tract anomalies (CRUA). Clinical, imaging, biochemical, pathomorphological,
immunohistochemical predictors veeevaluated in 100 patients aged® years with CRUA,
including 35- with congenital hydronephrosis (HN), 4%vith vesicoureteral reflux (VUR) and 20
- with megaureterohydronephrosis (MUH). The comparison group consisted of 100 practically
healthy childen. The paraclinical examination included the assessment of specially selected serum
biomarkers- IL-6 and TNFU Resultsincrease in the number_of children with CRUA in recent
decades, as well as the serum level eb llhy 24 timesand TNFU by 2 ti mes and
to the control group, was demonstrated. The obtained data reveal the informativeness and high valu
of edimating the serum level of 6 and TNFa CRUA and which can be used as sensitive
biomarkers, valuable in assessing the activithefibflammatory process but also the effectiveness
of the applied treatment.
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Assessment of Oxidative Stress Related to Clinical and
Imagistic Peculiarities in Hospitalized Patients with Community
Acquired Pneumonia and Chronic Heart Failure
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Mat co,wvsArmdr e¢i Magalaammm Dumi tr as

Nicolae Testemitanu State University of Medicine and Phar
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Diagnosing communitacquired pneumonia (CAP) in patients with chronic heart failure (CHF)
can be challenging. Oxidative stress (OS) plays an important role in the development of CAP and
is involved in many cardiovascular diseases, including CHF. We aor@aluate the clinical and
radiological features, as well as oxidative stress markers, in patients diagnosed with both CAP and
CHF. In this study were included 210 patients and were categorized into two groups: Group 1
(n=105) included patients with CAdhd coexisting CHF, while Group 2 (n=105) included patients
with CAP without CHF. The age of patients in the study group ranged from 50 to 92 years, with a
mean of 70.6 N 8. 8.3];yMna&r76.0; IQI9=51%), vith no [siGndica
differencesbetween the groups. Worsening of dyspnea was observed in 98 patients (93.3%) in
Group 1, significantly more than in Group 2, where it was reported in 73 patients (69.5%),
(p<0.0001). Bilateral pneumonia was slightly more frequent in Group 1 comparedup ®Br63
patients (60.0%) versus 57 patients (54 8%)ough the difference was not statistically significant,
(p=0.515). Pleural effusion was notably more common in Group 1, occurring in 41 patients (39.0%)
compared to 14 patients (13.3%) in Group 2, (p€01). Additionally, total antioxidant activity
(TAA) , measured by the CUPRAC method, was s
in Group 2 (4.99N4.29), (p=0.006) . These fi
pleural effusion, waening of existing dyspnea, and elevated TAA values (CUPRAC method) may
serve as valuable indicators for the early diagnosis of CAP in patients with CHF.

Health-Related Quality of Life in Autoimmune
Hypothyroidism: A Prospective Cohort Study with CrossSectional

Comparison Using ThyPRG39
Stela Wuaduhi maC®Ni zamude

Nicol ae Testemi Wwanu State Univer
fathimanizamudeen1605@gmail.com

en
ity of Medicine and Phar |

With the shift in clinical paradigms over the past decade toward-balsed healthcare, quality
of life (QoL) has become a critical measure of treatment success in chronic endocrine conditions
such as autoimmune hypothyroidism (AH). Many patients repenrsigient symptoms despite
achieving biochemical euthyroidism, underscoring the need for pagipatted outcome (PRO)
assessment. This study assessed heallited quality of life (HRQoL) in newly diagnosed AH
patients before and after levothyroxinerdpmy, compared to healthy controls. The goal was to
evaluate whether normalization of thyroid hormone levels translates into meaningful improvements
in patientreported welbeing. A Prospective cohort of 64 AH patients-G®years) was evaluated
using tle ThyPRQG39 questionnaire. Patients completed the instrument at diagnosis and after four
months of levothyroxine therapy. Their responses were compared with those of 64 age and sex
matched healthy individuals. AH patients demonstrated significantly intp& at baseline
compared to controls, as indicated by higher composite ThyBaR&zores (p =0.015). Following
levothyroxine therapy, patients exhibited statistically and clinically significant improvement across
multiple domains, with a significant redian in composite scores (p <0.001). Notably, patients
with overt hypothyroidism experienced greater improvements than those with subclinical disease.
Despite significant improvements following levothyroxine therapy, some QoL deficits persisted,
particulaly in cognitive and psychosocial domains. These impairments may reflect the effects of
thyroid autoimmunity and psycksocial factors rather than hormone deficiency alone. These
findings highlight the importance of incorporating validated tools such @B8R@39 into routine
clinical practice in Moldova to capture patigeported outcomes beyond biochemical parameters
and to support more personalized management.
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Pecularities of Atypical Forms of Chronic

Inflammatory Demyelinating Polyneuropathies
Eugeni u ¥GavAliéx art,drlur iMpad YAl €6, aMaAlieax a

Duman$§c&ivel i na 2Ghwirtgahfeilee gliius ni ¢
YI'nternational Hospital MEDPARK, Chi sinau, Republic of Mol
Department of Neurology, Nicolae Testemitsanu State Unive

eugen.gavriliuc@medpark.md

Chronic Inflammatory Demyelinating Polyneuropathy (CIDP) is an acquired, immedéted
neuropathy characterized by chronic, progressive, or relapsing motor and sensory dysfunction
caused by peripheral nerve demyelination. The mechanism of nerves danpagsuimed to be
immune mediated. Despite advances in diagnosis, CIDP remains a diagnostic challenge and is
sometimes confirmed only by the patient's response to specific immunomodulatory therapies.
Atypical forms account for approximately 50% of all CIDd&ses and are more frequently identified
with the aid of supplementary diagnostic methods.

The aim of this study was to establish clinical and laboratory criteria for the diagnosis of atypical
CIDP forms. Two patient groups were analyzed: 30 with typical CIDP and 30 with atypical CIDP.
All participants underwent nerve conduction studies, bloodhemical testing, serum protein
electrophoresis, and immunofixation. Functional disability was assessed using the Overall
Neuropathy Limitations Scale (ONLS).

In typical CIDP, the degree of functional disability correlated directly with the severity of upper
limb muscle weakness. In contrast, patients with atypical CIDP demonstrated predominant
impairment of proprioception and deep sensory modalities, withvelpteservation of muscle
strength. Nerve conduction studies are not considered a gold standard for diagnosing atypical
sensory CIDP. However, predictive equations derived from multiple regression analysis may help
forecast the progression of disability CIDP patients.

Changes in Intestinal Electrical Bioactivity in

Postoperative Intestinal Failure Syndrome
Gheorghe ¥YANVgbebkl cOvorrgphhransi S$S&Smolgv al v sar e
Ol eg XlrauduandaZdgMawvilna Ceban

!Ni col ae Testemitanu State University of Medicine and Phar
Holy Trinity Municipal Clinical Hospital, Chisinau, Repub
gheorghe.anghelici@usmf.md

Postoperative intestinal insufficiency syndrome (IIS) is a complex dysfunction of the motor,
barrier and digestive functions of the intestine, frequently associated with abdominal sepsis or
multiorgan failure. Correct and early assessment of gastroirgkesiitility disorders is essential
for improving postoperative prognosis. In this study, changes in intestinal electrical bioactivity were
investigated by computerized electrogastroenterography (EGEG) in 187 patients with abdominal
surgical pathologies andS, divided into three grades according to the severity of the condition.
The control group included 30 healthy volunteers.

EGEG permitted the neimvasive quantification of absolute and relative bioelectric potentials
at the level of gastrointestinal segments, as well as of the coordination coefficients between
pacemaker zones. Results revealed a progressive decrease ilth@édectric activity of the
gastrointestinal tract (Ps), correlated wit
41.93N15.7 mV (grade 111). Duodenal activit
marker of unfavorable evolutio®Despite the reduction in absolute activity, relative gastric power
remained stable, suggesting a compensatory role in maintaining peristalsis.

Changes in coordination coefficients indicated neuromuscular dysregulation, with hyperactivity
at the gastroduodenal junction and inhibition at the duodenojejunal and ileocecal junctions. The
results of the study support the clinical utility of EGEG in #aely detection of physiological
changes associated with IS and in guiding the appropriate treatment. EGEG is a reliable method
for the functional assessment of gastrointestinal motility and postoperative patient prognosis.
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Risk Stratification in Pulmonary Thromboembolism:

Validation of the ECOAGE Score
Doi na YRanNat alli aArCamé,io streiad taiha nGo rOaeplrioas
Tal macSergi ul!Matcovschi

INi col ae Testemitanu State University of Medicine and Phar
Publ c -smenditcaaly institution Municipal hospital ,, Saint Tri
of Mol dova

domnica2604@gmail.com

Pulmonary thromboembolism (PTE) remains a leading cause of cardiovascular morbidity and
mortality. Early diagnosis and risk stratification are crucial for improving patient outcomes. Several
clinical risk models have been proposed, but a simple, compredsosring system that integrates
easily accessible clinical parameters is still needed. We aimed to validate the ECOAGE score, a
novel composite model integrating age, right ventricular dysfunction (RV), and venous duplex
findings of deep venous thromli®$¢DVT) for predicting PTE in patients with suspected pulmonary
thromboembolism. Methods: In this prospective observational study, 100 patients presenting with
suspected PTE at Saint Trinitjlospital from 2022 to 2025 were enrolled. Clinical data,
echocardiographic parameters, and venous duplex ultrasound findings were collected. The
ECOAGE score was calculated for each patient, and its ability to predict PTE was assessed using
receiver operating chareeristic (ROC) curve analysis. Sensitivity, specificipositive predictive
value (PPV), and negative predictive value (NPV) were calculated. A Cox proportional hazards
regression model was used to evaluate the relationship between the ECOAGE score and clinica
outcomes. Results: The ECOAGE score demonsitraecellent discriminatory power for
identifying patients at high risk for PTE, w
achieved 82% sensitivity and 70% specificity. The score also effectively stratified patients based
on clinical outcanes, with highrisk patients showing increased morbidity and hospital stays. Right
ventricular dysfunction and DVT were significantly associated with the presence of PTE.
Conclusions: The ECOAGE score is a reliable, simple, and effective tool for prgdiatmonary
thromboembolism in patients with suspected PTE. It offers an easily applicable risk stratification
method that could improve clinical decistareking and early management of PTE, especially in
resourcdimited settings. Further studies withdar cohorts and longer folloup are required to
validate its prognostic value in diverse populations.

Predictive Factors of Major Acute Coronary Events in

Patients with Chronic Coronary Syndrom
Tati anaN&babheAnGapPloSpsar gi u Mat covschi

Ni col ae Testemitanu State University of Medicine and Phar
popaana2805@gmail.com

Chronic Coronary Syndrome (CCS) is a common condition associated with an elevated risk of
Major Adverse Cardiac Events (MACEs), such as myocardial infarction, cardiovascular death, and
urgent revascularization. Early identification of clinical and paraelirpredictors is essential for
risk stratification and secondary prevention. This study aimed to identify independent clinical,
biochemical, and imaging predictors associated with the risk of MACEs in patients diagnosed with
CCS. We conducted a retrosfiee cohort study including 132 patients diagnosed with CCS
between 2023 and 2025. Clinical characteristics, laboratory data, imaging results, and
electrocardiographic findings were analyzed. Univariate and multivariate Cox regression models
were employedo assess risk factors. A random forest algorithm was used to evaluate variable
i mportance. The predictive model Gisdexpurngar ma
median followup of 2.2 years, 16% of patients experienced MACEs. Independerittpred
included diabetes mellitus (HR 1.92; 95% CI 1254), reduced left ventricular ejection fraction
(LVEF <40%) (HR 2.15; 95% CI 1.62.84), and multivessel coronary artery disease (HR 1.89;
95% CI 1.412.53). The predictive model achieved an@exof 0.78. Diabetes mellitus, reduced
LVEF, and multivessel coronary artery disease are strong, independent predictors of MACESs in
patients with CCS. These findings support the integration of clinical and imaging data into
personalized risk stratificationdts to improve secondary prevention.
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Cardiovascular Risk Prediction Model Tailored for

Chronic Kidney Disease Patients
luliana, RNmamil,haa CBgSpeaasgi u Mat covschi

Nicolae Testemitanu State University of Medicine and Pharmacy, Chi
popaana2805@gmail.com

Cardiovascular disease (CVD) continues to represent the primary cause of morbidity and
mortality in individuals with chronic kidney disease (CKD), accounting for a significant proportion
of premature deaths in this vulnerable population. Patients with&@@&Dp to 20 times more likely
to die from cardiovascular causes than to progress tatage renal disease. This elevated risk
cannot be fully explained by traditional cardiovascular risk factors dleneh as hypertension,
diabetes, dyslipidemia, or skingd as the pathophysiology of CVD in CKD involves a complex
interplay of both traditional and ndraditional mechanisms. These include chronic inflammation,
endothelial dysfunction, vascular calcification, oxidative stress, anemia, and disturbances in
cdcium-phosphorus metabolism. Furthermore, conventional cardiovascular risk prediction models
(e.g., Framingham Risk Score) were developed for the general population and often fail to
accurately stratify risk in CKD patients. This limitation arises frometkdusion of renaspecific
variables such as estimated glomerular filtration rate (eGFR), proteinuria, and markers of systemic
inflammation, which have been shown to independently predict cardiovascular outcomes in CKD
cohorts. As a result, there is agiing recognition of the need for CKk&pecific cardiovascular risk
models that account for the unique biological and clinical characteristics of this group. This article
presents a cardiovascular risk prediction model specifically tailored for CKD patigetgrating
both conventional risk factors and Ckdpecific variables (e.g., estimated glomerular filtration rate
[eGFR] and inflammation markers. The model was developed and validated using data from a CKD
cohort and demonstrated improved accuracy.stindy underscores the importance of personalized
risk assessment tools in guiding preventive strategies and clinical demiglang for CKD patients
at high risk of cardiovascular events.

Predictive Models of Sympathovagal Balance Based on

the Parameters of Controlled Breathing Pattern
Il na T$SwettlianaAhdzevali@@aheooa DopArdov alns k-
LupduvVi ct or Oj og

ONi col ae Testemi wWanuodo State University of Medicine and Ph:
andrei.ganenco@usmf.md

The aim of this study was to develop predictive models for assessing the influence of respiratory
pattern on sympathovagal balance, expressed by the LF/HF ratio of heart rate variability (HRV).
The research was carried at the Department of Human PhysiatahBiophysics, using data
obtained from the analysis of seven experimental breathing models. Respiratory parameters were
recorded by i nductance respiratory pl ethy
ACapnoStream200 syst e ndGsigminrecordeé®RusingesBIORACYSystems o f
MP 100, was performed using the fAKubios HRV
multivariate analysis with the Backward variable selection method was applied, using the IBM
SPSS Statistics 26.0, to identigspiratory parameters with significant predictive value. The results
showed that respiratory minute volume (RMV) and total respiratory cycle duration (Tt), measured
under resting breathing conditions, have an important predictive value in estimatirajtsyvagal
balance in abdominal (AR) and controlled breathing (R5/5) patterns. Reducing RMV and extending
the duration of the respiratory cycle through conscious control of the respiratory pattern favored the
increase of parasympathetic influence and tr@eadse of sympathetic activity. The conclusions
support the use of breathing regulation techniques, especially abdominal and controlled breathing,
as effective nofpharmacological methods for optimizing autonomic function, with applicability in
health promtion and prevention of disorders associated with autonomic imbalance.
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The Hidden Arrhythmic Toll of Antitumor Therapy in
Non-Hodgkin Lymphoma
Dani el a BYil s &Mao vscWioodbrui § a GeRohigeadaia ®I bg
e

Ar nadtval eriu Revenco

P S MI Institute of Cardiology, Chisianu, Republic of Mol do
Department of Hematology, Ni col ae Testemitanu State Unive
®Department of Cardiology, Ni col ae Testemitanu State Unive
’Department of Cardiology, Ni col ae Testemitanu State Unive
‘Depart ment of Human Physiology and Biophysics, Nicol ae Te
Republic of Mol dova

Nati onal Cancer Registry of Moldova

daniela.bursacovschi@gmail.com

Cardiovascular diseases are among the leading causes of mortality in patients with various
malignancies. While cardiac dysfunction linked to antitumor therapy has received considerable
attention in the literature, arrhythmia remains an important compligatianging from benign to
life-threatening. This prospective study followed 127-hmugkin lymphoma patients, assessed
by 24h Holter ECG before and six months after antitumoral treatment. The most prevalent
arrhythmic events detected were supraventrictdahycardia, ventricular and supraventricular
extrasystoles. The PQ interval did not change overall during the study, but it was significantly
prolonged in patients receiving higlose cyclophosphamide (p<0.001), with no effect observed
from doxorubicin.The QTc interval increased significantly from 403.2 ms to 432.8 ms (p<0.001),
showing a moderate correlation with doxorubicin dose and a stronger association with treatment
regimens that included cyclophosphamide (p<0.001). Approximately 10% of patiealspiel a
QTc O 480 ms (p=0.0026), a n d48Qa ms. (fér¥%enh and 46@ T ¢
480 ms (for women) (p=0.0001). These changes were mainly linked to-dbsgh
cyclophosphamide, with no significant correlation observed for doxorubicin. Daritigumor
treatment, arrhythmic events increased, correlating with high doses of doxorubicin and
cyclophosphamide. Higbose cyclophosphamide was linked to prolonged PQ and QTc intervals
and more frequent QTc O 480 ms.

Implementation of an Advanced Surgical Strategy for

the Correction of Strabismus
Sul ai mant)gGhealaidé m ,CuDaoncii et bad oGrhal e a

Nicolae Testemitanu State University of Medicine and Phar
sulaimanalsaliem@yahoo.com

Strabismus is an eye condition that manifests itself through the deviation of one eye axis in
relation to the other. The pathology involves a lack of coordination between the extraocular muscles
that prevents each eye from focusing on the same point @@ el prevents binocular vision,
affecting the perception of space.

Purpose of the work: Local development of the prototype of the surgical device for the treatment
of strabismus and the production of the prototypes necessary for the implantation of the developed
device.

The developed device consists of two parts: the first part is equipped with an ear, the second
part has a partition at the proximal end, the distal end of the limb forming two ears. The length
adjustment mechanism consists of three parts: a tube thataésiinto two arms, a parallelepiped
tube and the electronic barbell.

Under the conditions of founding the surgical method and the native device, we will contribute
to reducing the number of repeated surgical interventions, decreasing the postoperative
hospitalization time, reducing the rehabilitation period, especiallildren, reducing budgetary
expenses for lonterm hospitalizations, and increasing the population's accessibility to surgical
treatment of strabismus with the use of the proposed device.

The developed device will ensure surgical intervention for strabismus correction with maximum
accuracy, without blood circulation disruption, will function without disturbing the insertion site
and without resection of the ocular muscles, with the poggibfl adjusting the length without a
new intervention.
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Predictive Model for Estimating the Risk of Major
Adverse Cardiovascular Events in Patients Undergoing Dual
Antiplatelet Therapy with Aspirin and Clopidogrel, Including the
CYP2C19*2 Polymorphism

Marta®Dod@atni eAbad yGadlneaas t ,a sG e rBauziag Cur oc

Natalia Capros

Ni col ae Testemitanu State University of Medicine and Phar |
dogotmarta2@gmail.com

High platelet reactivity (HPR) during clopidogrel treatment is influenced by both genetic and
clinical factors, increasing the risk of major adverse cardiovascular events (MACE). This study
aimed to develop a multivariate prediction model for MACE in Mgédo patients treated with
clopidogrel after percutaneous coronary intervention (PCI) with-dluting stents (DES). A total
of 172 patients undergoing their first PCI after acute coronary syndrome were included, all treated
with dual antiplatelet therapfclopidogrel and aspirin) forid2 months. MACE was defined as
myocardial infarction, angina pectoris, stent thrombosis, or sudden death.

Multivariable logistic regression identified several independent predictors of MACE. Patients
with reduceefunction CYP2C19 alleles (intermediate or poor metabolizers) had a significantly
higher MACE risk compared to normal metabolizers (OR = 7.609, 95%.811 24.725). A prior
myocardial infarction also increased the risk (OR = 5.909, 95% CI: 11200839). Abdominal
circumference was a significant anthropometric factor, with each additional centimeter increasing
MACE risk by 4.8% (OR = 1.049, 95% CI:0D2 1.098). Procedurally, longer stent length was
associated with increased risk (OR = 1.052, 95% CI: 1D097). The model demonstrated good
discriminative ability, with an area under the ROC curve (AUC) of 0.866.

These findings support the use of integrated genetic and clinical data to identHgiskigh
patients and guide personalized antiplatelet therapy after PCI.
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Modeling of Biomedical Processes Using MATLAB
Kostyant y¥) YeolgiesnhySkkk colr i i2aT oK slt i2sin YW k

'National Technic&haUkiver 8ktwpi igEhPI 0,
Kharkiv National Universityof Radio Electronics, Khar ki v,

' nstitutionen f°r elektrotekni kChalmers tekniska h°gskol a
kolesniknet@ukr.net

At present, mathematical statistics methods are widely used to study natural processes, allowing
to create a mathematical model of the process, which implies the possibility of predicting its state
at a certain point in time. At the same time, by settiegconditions of input variables and external
influences on the process, the researcher can estimate the result of such an impact on the state
this process. This is especially important in the study of biomedical processes, which are complex
multifactolial systems with nonlinear connections due to the peculiarities of the functioning of a
biological object a patient. The use of specialized software significantly simplifies these studies.
However, the features of obtaining and using the initial datsufcin an analysis largely depend on
the method of medical diagnostics and hardware used for this purpose. The authors considered il
the work the features of using the MATLAB software environment for solving problems in the field
of biomedical modeling angredicting the dependence of the patient's condition on the influence
of external factors. At the same time, the main attention is paid to the features of the preparation
and use of statistical data of biomedical processes and the technology of usingTth&Bvi
software environment for problems of this segment of mathematical statistics. The authors studied
the types and kinds of models of biomedical processes and compared their capabilities in terms o
the quality of modeling results using the examplesifigi natural data on the immunoresistance of
patients.

Computational Modeling of Age-Related Atherosclerotic

Plaque Evolution and Mechanical Vulnerability Assessment
Ol ek silyKsLeanriiina P pMyokphaa islkca Nynrdo nl ehrokrd P ol i

!National Technical University ¢Kharkiv Polytechnic Instit
2Zaitcev V.T. InbtgenteSofg€eyeNAMSaadd Ukraine, Kharkiv, U
kseniia.potopalska@khpi.edu.ua

This study aims to computationally explore the-agjated evolution oétherosclerotic plaques
with a specific focus on the mechanical vulnerability of arterial tissues. The research investigates
how structural and material alterations in aging arteries contribute to increased plaque vulnerability,
which is a major determinaim the risk of cardiovascular events. The ultimate goal is to enhance
our mechanistic understanding and predictive capacity regarding vulnerable plaque formation using
patientspecifc conditions across different age profil&s. address this objective, the study builds
a simulationbased framework that links arterial tissue aging with the mechanical environment
contributing to plaque formation and potential rupture. It begins with a geometric reconstruction of
arterial sectionsxhibiting earlystage atherosclerotic plaques. These geometries are then subjected
to virtual aging, incorporating agelated changes in plaque composition, focusing on lipid pool
growth. Finite element simations estimate strain and stress fields, identifying potential zones of
mechanical failure. The model is iteratively adapted to reflect known histological and clinical
patterns of plaque progression and vulnerability. The study identifies specific neathani
indicator® such as increasing strain gradients and stress concentrations, that correlate with
experimentally observed plaque rupture locations in aged arterial segments. This approach enable
early identification of higkrisk plaques based on patiepiecific aging patterns, paving the way
for more accurate clinical risk stratification and the design of personalized therapeutic strategies.
Moreover, the findings support the development of preventive interventions that consider age
related biomechanicaleakening of arterial tissues.
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The Pangenome Variability Index: A Quantitative
Measure for Assessing Gene Content Diversity in Microbial
Genomes

Viorel M™MpAiteexaenDuimahuuECgenibd Clatlbalhega
Drabcbamkan ,[Mulediowc Jaanpdt svVva wrr tet Bostan

Technical University of Moldova, Chi &intu, Republic of Mol
viorel.munteanu@It.utm.md

Accurately characterizing the structure and variability of microbial pangenomes is essential for
understanding genome evolution, adaptation, and functional diversity. Traditional descriptive
measures such as genomic f |)havegprovidgd vauahklde insidhts o
into gene content diversity and pangenome expansion dynamics. Still, they often lose resolution in
transitional genome states where conserved and accessory genes coexist. Here, we introduce tt
pangenome variability indgVI), a frequencyaware samplingndependent measure that captures
genepresenee b sence variability across microbial
genomic fluidity, PVI exhibits a unimodal response across the core genome continuueaksd p
in intermediate regimes, reflecting maximal compositional heterogeneity. We validate PVI across
simulated pangenomes ranging from fully open to fully closed states and show that it captures
dimensions of gene content structure orthogonal to convetimeasures. Unlike classical
measures that saturate in transitional regimes, PVI retains discriminative power and offers a robust
interpretable summary of genomic variability. We recommend integrating PVI into pangenome
analysis pipelines as a complena@gtmeasure to guide comparative analyses, especially in studies
targeting transitional genome architectures and genome evolution in dynamic environments. Future
directions include extending PVI to straiesolved metagenomics, functional annotation lgyers
and longitudinal analyses of microbial communities.

Spatial Representation of Threedimensional X-ray CT

Segmentation Data Using Machine Learning and Mixed Reality
Hi r okt @) iKad es uy uka nidoarkua’gho k i

'!Faculty of I nfor mat iHasmah@pisamuoka Universi:t
Research Institute of Electronics, Shizuok
kase.hiroki@shizuoka.ac.jp

y
a University, H

This study proposes an intuitive and higitecision visualization system that integrates machine
learningbased segmentation of CT images with mixed reality (MR) technology. Traditional surface
rendering techniques often have limitations, such as includielgvant structures due to similar
densities, dependence on threshold settings, and loss of anatomical detail. To address these issue
we utilized MONAI Label to automatically segment key anatomical structures from abdominal CT
scans and constructed 3drface models for each segmented organ. The system incorporates a
spatial reality display (SONY ELBR2) and a gestuteasedmotion capture devicéeap Motion
Controller 2) to enable users to manipulate 3D models intuitively without physical contact.
Reconstructed crossectional images and segmented annotations are displayed as 3D textures and
overlaid on the surface models using stencil buffent@ues. Users can freely select and hide
specific organs via finger gestures, and dynamically adjust-semtenal positions to explore
internal structures. Experimental results demonstrated that the proposed system significantly
enhances spatial understanding of complex anatomical configurations. The system is particularly
suited for preoperative planning, medical education, and patient communication bingenabl
selective visualization and intuitive manipulation. The results of this study are expected to serve as
a foundation for new thregimensional visualization technology that facilitates understanding o
complex internal structures in clinical settings, enabling safer and more accurate diagnosis and
surgical support.
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Freatures of Modeling I nsulin

Mat Lab Application Package
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'!National Technical University fAKhPI 0O, Khar ki v, Ukraine
Khar kiv National Universityof Radio Electronics, Kharki v,
*Depart ment of Electrical Engineering Chal mers University

kolesniknet@ukr.net

The problems of immunodeficiency, as well as the possibility of controlling the processes of
carbohydrate metabolism in the patient's body, are one of the key tasks of modern immunology.
The complexity of calculating and predicting the results of inshigrapy leads to the need to
search for new solutions and methods for predicting insulin resistance processes and assessing tt
impact of various drugs on the patient's body. One of the possible directions for improving this
analysis is the use of mathencatistatistics, and in particular, modeling biomedical processes in
the patient's body. Methods of mathematical statistics allow us to determine the dependencies of
the results of these processes on the factors influencing them with external and intefhedrece,
which contributes to more effective diagnostics of the condition and prediction of treatment results.
The use of computer methods for processing statistical information can significantly increase the
efficiency of biomedical research, expahd scope of their application and provide a higher quality
result. The authors analyze this possibility using the MatLab application package. This study is
based on the initial data of a fidtale experiment conducted in 262224 at Sahlgrenska Academy
Gothenburg, Sweden. The aim of this study is to determine the features of modeling biomedical
processes of carbohydrate metabolism in the patient's body and to create a methodological basis fc
subsequent scientific medical research in this area.

Remote Monitoring of Human Gait Parameters During

PostTraumatic Rehabilitation of the Musculoskeletal System
My khail o0)Shxs tk,&p mame T o maGsl heekvssaknydir  Andr

Nati onal Technical University c¢cKharkiv Polytechnic Instit:
mykhailo.shyshkin@khpi.edu.ua

While the biodynamics of walking have been extensively studied in medicine, particularly in
prosthetics, current gait analysis methods do not offer a comprehensive assessment of "normality’
during rehabilitation. Furthermore, no dedicated hardware tods fex longterm monitoring of
posttraumatic patient rehabilitation. This highlights the particular relevance of individual
monitoring, especially in the later stages of rehabilitation and inwedtl conditions. The study
and mathematical descriptioof normal versus pathological gait, using data from Inertial
Measurement Unit (IMU) devices, are crucial for developing effective methods for such patients.
This paper explores the possibility of developing generalized walking parameters. A key feature is
the utilization of difference angles between lower limb segments across three coordinates. The
analysis employs data from four sensors, including accelerometers and gyroscopes. The analysi
was carried out on the gait of four individuals, both during nbmadking and while using a
treadmill at different speeds. Gait with limited mobility in one leg was also assessed. Parameters
for gait monitoring and correction were calculated and validated based on existing studies on leg
biomechanics. These resultsrfeed the basis for the development of a hardware and software
complex for assessing patients’ gait.
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Exploring Maternal -PlacentalFetal Interactions: A

Hybrid Modeling Approach for Biomedical Engineering
Victor 1 ®@pvioawerdt Mudde almam Bel i

'Department of Software Engineering and Automatics, Techni
Department of Anesthesia and Intensive Care, N. Testemi Wa
victor.iapascurta@doctorat.utm.md

Monitoring fetal oxygen delivery during pregnancy, especially labor and delivery, is challenging
due to limited reatime data. This paper presents a hybrid model combining-bgset and system
dynamics modeling to simulate oxygen delivery from mothdetos through the placenta. The
model's potential applications are explored in two areas: as a tool for clinical decision support by
simulating patienspecific scenarios to predict and manage fetal oxygen levels and as an
educational resource for medicdlidents to understand materpkdcentaifetal physiology. The
model, implemented in NetLogo, consists of an a¢pased component visualizing blood flow at
the placenta and a system dynamics component modeling maternal and fetal cardiovascular systern
using ordinary differential equations (ODES). Scenarios, including normal conditions, maternal
anemia, and other pathological states, are simulated to observe their effects on fetal oxygen deliven
(Fooz). Simulations show that changes in parameters sutdmasglobin levels, vascular resistance,
and heart rate significantly affecbdz. For instance, do2 drops below a critical threshold in
maternal anemia, highlighting the model's ability to predict potential fetal hypoxia. Additionally,
the model captures the impact of uterine contractions and anesthesigzopréviding insights
into dynamic changes during labor or surgical interventions. The model demonstrates promise as ¢
clinical decisionsupport tool and educational platform. However, limitatiorduitie simplified
physiological representations and the need for validation with clinical data. This hybrid modeling
approach offers a novel way to enhance the understanding and management of fetal oxyger
delivery, improving patient care and medical edwrati

Towards More Protected Medical Data: Assessing the
Security of Web and Email Infrastructures in SMEs in the Republic

of Moldova
AnatmlldxeeAr i nf@ Al exei
Technical University of Moldova, Chisinau, Republic of Mol

arina.alexei@tse.utm.md

The increasing digitalization of the healthcare sector has elevated the urgency of securing the
web and email infrastructures used by small and mediaed enterprises (SMESs). This paper
presents the first comprehensive security assessment of 80 meédieald®nains and subdomains
in the Republic of Moldova. Using a passive OSibAsed methodology and an automated Python
tool, the study identified critical misconfigurations, including outdated TLS versions, missing
DNSSEC, weak or absent security headesedure cookies, and insufficient email authentication
mechanisms.

To address these challenges, we propose a Security Compliance Score (SCS) Model designe
to quantitatively evaluate the security posture of SMEs. The model incorporates six key
paramete® TLS configuration, DNSSEC deployment, secure cookies, security fseaeail
authentication, and server expogureach scored and weighted based on technical benchmarks.
The model enables comparative analysis and supports engineering decisions on risk prioritization.

Results indicate that only 65% of the analyzed domains had valid TLS configurations, while
DNSSEC was virtually absent. Email security remained highly inconsistent, with no DKIM or
DMARC configurations on subdomains and frequent use ofsgglied certifiates. The findings
underscore the need for structured remediation and informed security governance.

The proposed SCS model and automated workflow offer a scalable, replicable framework for
evaluating web security in medical environments, which can be extended to other national or
regional contexts.
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Artificial Intelligence in Healthcare: Real-World

Integration, Cybersecurity Risks and Challenges
Aur el i anBAarztdwrgaBuzdugan

Mol dova State University, Chisinau, Mol dov a

Technical University of Moldova, Chisinau, Mol dov a
aurelian.buzdugan@yahoo.com

Advancements in artificial intelligence (Al) continue to drive innovation across industry,
society, and the economy, including the healthcare sector. Since the initial adoption of Al
technologies, healthcare providers have increasingly integrated théséotemhance accuracy,
efficiency, and decision support in diagnosis, treatment, and individualized patient care workflows.
Applications such as medical imaging analysis, early disease detection, and administrative
optimization have moved from trials inteatworld deployments, offering valuable insights into
both the benefits and emerging risks of Al in clinical settings. This paper expands on a previous
study and presents an updated assessment of Al integration in healthcare, with a specific focus ol
cybersecurity risks and realorld developments since 2023. Using a selective literature review
combined with examination of recent deployments and evolving regulatory frameworks, the paper
discusses how foundational cybersecurity vulnerabilities, alreadhsept in healthcare
infrastructure, are intensified by Apecific challenges, including data governance weaknesses,
model trustworthiness, and the risk of biased or manipulated outputs. The research also highlights
how uneven regulatory landscapes acroesntries create inconsistencies in Al oversight,
increasing exposure to cyber threats. Identified examples, such as the integration of Al in radiology,
illustrate how these trends manifest in practice. Building on these findings, the paper discusses the
current progress in ensuring a secure Al adoption in healthcare and outlines recommendations tc
mitigate these complex risks and promote safe, ethical, and effective use.

Non-Invasive Monitoring of Desaturation Events in
Stroke Patients

Ana PloGaabr i e A aS Pripdrsicauna, Bbt ep b fDd aBad r
FetMeor gludrma Sirbu

Nicol ae Testemitanu State University of Medicine and Phar
popaana2805@gma|I com

Ischemic stroke remains a major cause of mortality and-temg disability worldwide.
Effective early management is essential to prevent further neurological damage and support
recovery. Hypoxia, particularly during the acute phase, is often underestjaspite the brain's
heightened vulnerability to oxygen deprivat
therefore critical. This study examined the impact of desaturation events within the first 24 hours
of hospital admission using ndnvasve pulse oximetry. Data were analyzed from a cohort of 556
patients diagnosed with acute ischemic stroke or transient ischemic attack (TIA) within 7 days of
symptom onset, between November 2024 and March 2025. Of these, 323 patients admitted to the
stokeuni t during the first ni ght of MO% peret al i
associated with more favorable functional 0
correlated with higher rates of severe complications and a greater ftgqufewakeup stroke
(WUS).Continuous monitoring was performed using a portable pulse oximeter, which recorded
oxygen saturation and heart rat e. The devi
predefined threshold or when heart rate increased by thane6 beats per minute for at least 8
seconds. Pulse oximetry proved to be a sensitive and practical method for identifying hypoxia and
high-risk patients.These findings support the integration of continuous pulse oximetry into standard
stroke care, offiéing opportunities for timely intervention and improved patient outcomes.
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Assessment of Anatomical Balance Alterations Following

Orthognathic Surgery Based on the FAB Concept
Stani sl'NViSatrd ribparotl eeda nCdh eAlnedr eli Most ov

!State University of Medicine and Pharmacy "~Nicolae Testemitanu’,
2Technical University of Moldova, Chisinau, Republic of Mol dova
strisca.stanislav@gmail.com

Historically, the origin of the term orthognathic surgery which initially referred solely to surgical
procedures involving the mandible can be traced back to thé9ttidcentury in the United States.
This historical evolution laid the groundwork for thetdgration of orthognathic surgery into
multidisciplinary treatment protocols, linking skeletal correction with dental alignment and, later,
with facial aesthetics and airway functionality. Furthermore, comyauded design and
manufacturing (CAD/CAM) teanologies now enable the fabrication of custom surgical guides,
osteotomy splints, and patiespecific fixation plates, significantly increasing intraoperative
accuracy and reducing operative time. In this study, virtual surgical planning was usediateeval
and calculate the volume of specific anatomical structures of interest in a group of 20 patients. The
patients were divided into 2 study groups based on the type of-oexitbary anomaly.
Anatomical structures were evaluated before surgery andnates postoperative. The results
obtained provide valuable insight into the volumetric evolution of the oral cavity among the patients
included in the study. On average, the oral cavity volume increased by 10.8% in Class Il patients
and 6.1% in Class lllgtients. Considering the limitations of the present study, it can be concluded
that, contrary to initial hypotheses, anatomical balance underwent statistically significant changes,
characterized by a decrease in values across both patient groups.

Assessment of Anatomical Balance in Dentbacial

Anomalies Using Virtual Surgical Planning
Stani sl*awisttrorfRlaom tt e &y @nhdbdndtei Most

!State University of Medicine and Pharmacy " Nicolae Testen

Technical University of Moldova, Chisinau, Republic of Mo
strisca.stanislav@gmail.com

Dentomaxillary anomalies are defined as growth and developmental disorders of the dental
arches, jaws, as well as facial soft tissues. Most studies highlight the significance of combining
orthodontic treatment with orthognathic surgery, as it remainsoiie widely used approach
worldwide that enables the correction of these anomalies through surgical interventions on the
dental arches and/or maxillary bones, leading to a substantial improvement in quality of life. Virtual
surgical planning offers the calpility to simulate a wide range of surgical techniques, providing a
more precise and predictable approach to treatment. The anatomical balance of the oral cavity refer
to the harmonious relationship among the various anatomical structures that cormrise t
stomatognathic system. In this study, virtual surgical planning was used to evaluate and calculate
the volume of specific anatomical structures of interest in a group of 90 patients. The patients were
divided into 3 study groups based on the type of@eraxillary anomaly. In total, 28 males and
62 females were included in this study, with an average age of 28.13 years). Given the observec
differences in oral cavity volume, with Class Ill patients exhibiting a larger volume and Class |
patients a smadk one, while anatomic balance remains stable across all groups, it is plausible that
this reflects an adaptive compensatory mechanism of the body. Considering the limitations of the
current study, the findings suggest that, contrary to the general lagl@fhmic balance is not
directly influenced by the derdmaxillary anomalies.
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Influence of Streptococcus Mutans on the Level of

Immune System Biomarkers in Oral Fluid in Children
Svetlana®POlagdderBbhana ,Hrdlsgtae,al sAquar ceil,ica S

luri e Spinei
Nicol ae SéeatemiUnamnvuer sity of Medicine and Pharmacy, Chi sinae
plamadeala.svetlana@usmf.md
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The aim was tinvestigate the influence &ftreptococcus mutawes the level of immune system
biomarkers in oral fluid in children for further development of highly accurate prediction methods
for dental caries398 children were examined, aged between 3 and 15 years, who were divided into
two groups. The research group)(IL32 children with caries lesions and 266 cafies children
formed the control grouflLg). The number of Streptococcus mutans, the level of tumor necrosis
factor alpha (TNFO ) |, t r ans htctanbermlg(TGHhb DWWt secretory i mn
(slgA) and antimicrobial peptide (cathelicidin 137) were estimated in oral fluid (OF). The
positive test result determined the increased numbé&treptococcus mutans OF of >5x105
CFU/mL was estimated at 53.0%, p<0.001 of childrenirahd 8.6% of subjects ingLwhich
indicates an increased risk of developing carious lesions in the future. The low number of
Streptococcus mutariis OF of <5x105 CFU/mL was appreciated and the patient does not show a
risk of developing carious lesions in the future.

Children with increased numbers Sfreptococcus mutaris the OF (>5x105 CFU/mL) were
found to have statistically significant increases in the number of demineralizedoéremth
enamel, compared to subjects with low numbersStéptococcus mutaris the OF (<5x105
CFU/mL). The comparative study of inmune system biomarkers showed deficient level of salivary
protective #f3@antd WGFsLl asnldg ¢s,i glnli f i cantU yi n ncchriela
with high number oStreptococcus mutans.

Level of Immunoregulatory Molecules and Vitamin D3

in Oral Fluid in Children with Carious Lesions
Svetlana ‘PEaende@lr @&t e@lagga TagAdi @i a S

luri e Spinei
Ni col ae $éesatemiUnamnwuersity of Medicine and Pharmacy, Chi sina
plamadeala.svetlana@usmf.md

The aim of the studyas to estimate the relationship between vitamir(2Z3(OH)Ds) levels
and oral cavity immunity parameters (secretory immunoglobulinsBgA, antimicrobial peptide
LL-37 andtransforming growth factor beth(TGFb 1) i n oral fluid in ct
for further development of neinvasive methods for prediction of D@ere studied the levels of
25(0OH)D;, slgA, TGF b 1 -371in oral fluid (OF) in a sample of 398 conventionally healthy
children aged 5 years who were dividadto two groups. The research group)(tonsisted of
132 children with carious lesions and 266 children without caries formed the control gspup (L
The results obtained from clinical examination and DC prediction were confirmed by salivary
biomarker complex study. In carioreceptive children, direct links were found between the OF
content of 25(OH)Rand the levels of Li37 peptide, sigAand TGBE1, wher e was d¢
lower level in children affected by dental cari€®onclusions: the combined assessment of
25(0OH)D;, slgA, TGRb 1 a n3d bidmharkers in OF represents a 1iiovasive and innovative
assay for DC prognosis with higher sensitivityd specificity and identification of subjects at
increased risk of rapid, aggressive progression of the caries process. At the same time, for clinica
use of OF biomarkers, it is necessary to develop stazddrgrotocols and perform large studies
in which the influence of different confounding variables is excluded.
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Structural and Chemical Peculiarities of Tooth Enamel

in Prematurely Born Children

Ol ga B¥% )l Sweatnluana ,Pll eama dltuail ia¢, ABpieheia Spi
,lon Lupanodo Depar tMWexnitl lodf Paieali aSurigerOyf adnd Pedodontics,

Medi cine and Pharmacy, Chisinau, Republic of Mol dova
olga.balteanu@usmf.md

The aim of the present study wastacidate the structural and chemical peculiarities of dental
enamel in prematurely born children. A casmtrol clinical study was conducted on a sample of
978 children aged 1 to 15 years, divided into two proportional groups based on enamel structure.
The research group: tonsisted of 326 prematurely born children (according to anamnesis data),
and the control groupclincluded 652 conventionally healthy children. The prevalence indices of
dental caries (DC) were a&ssed. The structure and chemical composition of enamel samples
obtained from teeth extracted for medical reasons were analyzed. Scanning electron microscopy
(SEM), radiospectral microanalysis (RSMA) using enetippersive Xray spectroscopy (EDX)
with a materialtype detector, and Atomic Force Microscopy (AFM) were performed. SEM and
AFM investigations revealed the following structural and chemical features of dental enamel in
prematurely born children: an increased proportion of organic componentatinerédb mineral
components; the presence of areas with numerous pores and disorganization of structural element
on the enamel surface; and a decreased mass percentage of P, Ca, Cl, Mg and Na. Conclusions. T
structural and chemical features of dentadranl identified at both molecular and macroscopic
levels in prematurely born children indicate an increased risk of developing DC. These findings
support the need for the implementation of effective preventive measures.

Crystallization Potential of Oral Fluid in Preterm

Children
Ol ga BW®))Stvednwana ,PIEd manche Alud sk liear iSei 8@ii n

,lon Lupanodo Depar tMWexnitl lodf Paieali aSurigerOyf adnd Pedodontics,

Medi cine and Pharmacy, Chisinau, Republic of Mol dova
olga.balteanu@usmf.md

The aim of the study was to elucidate the crystallization potential of oral fluid in preterm
children. A caseontrol clinical study was conducted on a sample of 978 children aged 1 to 15
years, divided into 2 proportionally structured groups. The reseamlp Li consisted of 326
preterm children (according to anamnesis data), and the control gwuapnkisted of 652
conventionally healthy children. The prevalence index of dental caries (DCassassedThe
potential for oral fluid crystallization (OFQvas analyzed. Dehydration of oral fluid (OF) droplets
wascarriedoui n a wunit at t=37AC, protected from d
AmScope B120€E1 Binocular Compound Microscope.The oral fluid crystallization potential
(OFCP) in preterm children was lomeasuringl . 89 N1. 29 points, p<0.00
OFCP ( OF CP =dbsevedr\:Onveditibrally healthy subjects. The OFCP in children from
group Ly was 1.94 times lowethan that in subjects from grolp. ConclusionsThe decrease in
OFCPrepresentsin important etiological factor in the increased susceptibility toga@jcularly
during the period of posdruptive tooth mineralization. The identification of crystallographic
featureghrough the evaluatioof OFCP offers a complementary diagnostic tool of practical value
to predict DCThis approach enablése identification ofndividuals at higher riskor dental caries
and provides an opportunity to select effective, personalized, and early preventive strategies.
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Aesthetic Perception of Dental Fluorosis and Quality of

Life Related to Oral Health
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Dental fluorosis alters the appearance of tooth enamel, with severity dependent on factors suct
as exposure time and type of intake (ingested vs. inhaled), weight, physical activity, nutrition, bone
growth and metabolic function. Optimal fluoride dosageges from 0.0%.07mg F/Kg body
weight. Various indices describe the clinical manifestations of dental fluorosis, which is also a
cosmetic concern in addition to functional restoration. Patients desire an attractive smile, leading to
treatment options sucés bleaching, enameticroabrasions and veneers. Several reports have
analyzed the social implications of dental fluorosis and identified a correlation between its clinical
manifestation and mental wedking. The social norm mandates beautiful teeth and when it deviates
from that there @ greater risks of social rejection and ridicule. Recent studies have focused on
assessing the severity of dental fluorosis and its impact on an individual's quality of life and society.
Further investigations have letdlt t he devel opment of a strategy
on daily life, known as OHRQoL. Dental fluorosis can significantly impact a person's OHRQoL by
damaging their sefésteem and hindering their ability to perform daily activities suctatisge
speaking, and smiling, as well as activities of daily living such as work, school, and family
interactions. There are various standardized questionnaires or scales used to measure OHRQ. Ov
time, researchers have developed quality of life instrisrgpecifically tailored to oral health, and
the number of these instruments continues to increase rapidly to meet the need for more specific
measures.

Healthy Diet as a Preventive Factor for Dental Caries in
Children across the European Union: A Comparative Analysis and
Best Practices

Maria Magdal enal)Rwrxekn dRah Avnaa rewe da mdir e k
Adrian Turék Rahoveanu

!"Dunarea de Jos" University of Galati, GalaWwi, Romani a,
2Carol Davila University of Medicine and Phar macy, Buchare
SUniversity of Agronomic Sciences and Veterinary Medicine

This study explores the relationship between healthy eating habits and the prevention of dental
caries among children in the European Union. Drawing on statistical data from the WHO, Eurostat,
and national health reports, a comparative analysis is coadoatealuate the prevalence of dental
caries in relation to nutrition policies, educational interventions, and access to dental care services
Case studies from Romania, Sweden, France, Germany, and Spain are examined to highlight be:
practices in carieprevention, including schodlased health programs, fiscal regulations that
promote healthier food choices, and commuitgtyel initiatives that engage families and local
institutions. The findings underscore the importance of integrated public poheiesdmbine
nutrition education, healtbriented taxation, free and equitable access to dental services, and strong
involvement from local governments and stakeholders. Romania demonstrates significant potential
for improvement through the expansion ofremt programs and the development of a consistent
and effective legislative framework. The study proposes a transferable intervention model that can
be adapted and implemented across EU member states, along with tailored policy recommendation:
specificallydesigned for the Romanian context. Ultimately, the research highlights the importance
of collaborative efforts among the health, education, and policy sectors to address oral health
disparities and develop loftgrm, sustainable prevention strategiescfuldren across Europe.
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Controlled Release of Bioactive Agents from

Demineralized Bone Using Sequential Double Vacuum Loading
Vitali ¥ dabzaghadbaBdTanhe HoHTMar afHai
Mal clovReni?si Amitdaa nFdi cvaiolr el Nacu

'!9Nicolae Testemitanudo State University of Medicine and Ph
National University of Science and Technology POLITEHNI CA

*Academy of Romanian Scientists, Bucharest, Romani a
vitalie.cobzac@usmf.md

The performed research explores the use of consecutive vacuum loading to control the release
of biologically active substances from demineralized cancellous bone (DCB), using methylene blue
(MB) as a model substance and bovine serum albumin (BSA) as mdaegc@oating/diffusion
layer. This method aims to enhance the utility of DCBs in regenerative medicine by improving the
delivery and controlled release of therapeutic agents. During the study two vacuum conditions were
testedi loading the DCBs with MB abw vacuum (LV, 400 mbar) and high vacuum (HV, 100
mbar), and examining their impact on MB loading and release. Results showed that HV allowed
deeper and more uniform MB penetration, resulting in a more sustained release profile. In contrast,
low vacuum aused a faster initial release due to more superficial loading. Secondary loading with
10 % and 20% BSA further modulated release dynamics. BSA coatings slowed initial MB diffusion
but eventually supported higher sustained release especially for the Igemlgnl under HV
conditions. This effect is likely due to the filfarming and drugpbinding properties of BSA, which
may prevent early MB washout and enhance matrix interaction.

We concluded that vacuum level and sequential loading significantly influence release behavior
and can be harnessed by creating the advanced, customizable bone grafts with highly tunable releas
capability over a long time. These findings have importanplicgations for designing
multifunctional grafts tailored to specific therapeutic needs using tissue engineering methods.

Assessment of Biocompatibility of a LargeDiameter
Vascular Decellularized Xenograft
Tati ana® Nalrd damdnt €b b paanddi oNa&d¢ u

Ni col ae Testemitanu State University of Medicine and Phar
tatiana.malcova@usmf.md

Cardiovascular diseases (CVDs) remain one of the most prevalent healthcare problems
worldwide, with the ageing of the population causing a significant increase i 1@\ated
mortalities. Treatment of this group of patients may require a multilateral approach, including
pharmaceuticalcorrection, endovasculartechnologies, andnvasive bypass surgeries in
patients with severe sympton3uringa bypass surgery, a vascular substitute, or graft, is used
to create a new pathway for blood flow, allowing for thetoration of the functional blood
supply. Lack of optimal vascular grafts has necessitated evaluating the utility of tissue
engineering methods for the development of new functional surgical conduits, pasistss
t he most physiol ogi cal properties and exhi
bypass grafts shouldit a range of characteristics, includingiocompatibility, nonr
immunogenicity, easy handling, mechanical resistance and compliance, ability to grow,
remodel, and seffepair afteimplantation.

Decellularized vascular scaffolds seem to be an attractive therapeutic solution; however,
the efficiency of the decellularization (DC) process and the quality of the obtained matrices are
dependent on a range of factors. Cytotoxicity of the vascularatfined by DC is induced
by the presence of mddigC ldentfiation ostide canditisns allawiag the n t
chemical s6 opti mal removal, including the
mandatory before vivo evaluation and dfiical application.
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In Vitro Evaluation of Biocompatibility of Collagen
Sponges Extracted from the Human UmbilicalPlacental Complex

for Biomedical Applications
Mari and@vili ahi EACdmeaia cMomsa oMaeriliVaa | Nadwan a
Panlt ehanos,Demi staAc]Fhrctadnd nkd cVaiiolr el Nacu

'!9Nicolae Testemitanuodo State University of Medicine and Ph
National University of Science and Technol ogy POLI TEHNI CA

SAcademy of Romanian Scientists, Bucharest, Romani a
mariana.jian@usmf.md

The paper presents an in vitro study on the evaluation of the biocompatibility of collagen
sponges extracted from the human umbijmalcental complex, with a view to their use in medical
applications. Collagen, being a major structural protein of theahubody, which is found
especially in bone tissue in a proportion of approximately 30%, has a high applicability in bone
regeneration. Bone grafting based on collagen from autologous sources is limited, and xenogeneic
sources pose a risk of transmittingomoses, thus the use of collagen from the umbiptadental
complex would be of interest for safe use in regeneration. In this study, collagen was obtained by
a modified enzymatic method, and some samples were purified using surfactants such as SDS 0.1%
SDC 1% and EDTA 1%. Samples were transformed into collagen sponges, sterilized and subjectec
to biocompatibility tests: MTT test (for cell viability) at 24, 48 and 72 hours and cell adhesion test
at 7 and 14 days, using bone cell cultures. Results bedicgod cell viability (over 80%) and high
cell adhesion, with an increased cell density over time and the comparison between purified and
nonpurified samples, suggesting that the use of surfactants does not negatively affect the
biocompatibility of colagen. Overall conclusion is that collagen sponges extracted from human
placenta and umbilical cord can be considered safe and effective biomaterials for medical
applications, especially in oral and maxillofacial tissue reconstruction.

Bioactive Cardiac Patches Based on Poly(HEMA) and
Biopolymers
Lor&€ha&ana Gr Cgemin ,L4Uscacathred d/lme NaBal aana
Ver et i uc

Grigore T. Popa University of Medicine and Pharmacy, Facul

lasi, Romani a
liliana.verestiuc@umfiasi.ro

The present study aimed the obtaining of some materials with potential applications in the
development of cardiac patches. In this context, the developed hydrogels must present apropriate
properties of myocardial tissue to ensure adequate compatibilityfusrationality. For their
development, were involved synthetic polymers based emydBoxyethyl methacrylate,
acrylamide, bisacrylamide, whose mechanical properties are higher compared to those of natural
ones. Also, poly(Nsopropylacrylamide), a tempeuae-sensitive polymer, was used in order to
obtain materials that exhibits improved bioadhesive properties at the contact with the human body
(37AC, physiological conditions) . I n order
as a naturgbolymeric filler.

The aim of this study was to investigate the effects induced on materials by incorporating
structurally modified gelatin, and oxidized alginate. The obtained materials were subsequently
characterized to evaluate their biological fluids retention capauibyphological characteristics,
mechanical properties, bioadhesive properties, loading and controlated releasing efficiency of the
active substance, cytocompatibility and biodegradability.
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3D Printed Gelatin and Xanthan-Based Architectures
for Soft Tissue Engineering
Anca ,Tolmmaabel Mar NacButlnardfld Verekti uc

Grigore T. Popa University of Medicine and Phar macy, Facul

lasi, Romani a
liliana.verestiuc@umfiasi.ro

Among the current 3D (bio)printing techniques (inkjet, extrusion, laser), extrusion is
distinguished by its affordability and its capability to produce biomimetic structures. The
fabrication of (bio)printed scaffolds with advantageous characteristics ri@edsmpatible
(bio)inks, tailored to the particular application. This study aims to generate inks based on gelatin
and xanthan (in various ratios), 3D printing and tests as scaffolds for skin tissue engineering. The
printed polymer scaffolds were examinéat their morphological properties by stereoscopic
microscopy, chemical structure (HR analysis) and were further assessed in terms of retention
capacity for simulated biological fluids, enzymatic degradation, and cytotoxicity. The trials
conducted neexrtl enhancements of the mechanical properties. In this context, polymers chemically
altered by the methacrylation reaction (GelMA and XGMA) were employed, utilizing LAP as a
photocrosslinking initiator and riboflavin as a crosslinking agent. After condustirelling and
degradation experiments, it was determined that materials produced through double crosslinking
exhibit superior qualities compared to those derived from gelatin and xanthan. Also, the bioadhesive
properties were improved through the polynraethacrylation reaction, due to a better interaction
bet ween the polymers. The scaffoldds intera
cells preserving the characteristic morphology, indicating their potential application in soft tissue
engineering.

Evaluation of the Regenerative Efficacy of Biological
Dressings Developed Through Tissue Engineering

Ol ga Mac'a)gaodnroivaan 2C€badumi r3, Chiolbiaamnfa ¥ede
Vioretl Nacu

'Laboratory of Tissue Engineering and Cellular Culture, Ni
Chisinau, Republic of Mol dova

Human Tissue Bank, Traumatology and Orthopedy Hospital, C
®*National Center for Materials Study and Testing, Technica
“‘Department of Biomedical Sciences Faculty of Medical Bi oe
Phar macy, lasi, Romani a

olga.macagonova@usmf.md

Recent advances in tissue engineering and regenerative medicine have developed innovative
methods in skin regeneration, in skin wounds, where standard approaches are limited. The aim o
the study is to explore the integration of active biological dressiegsloped through tissue
engineering and their role in the regeneration of skin defects. By using the engineering methods,
we developed the biocompatible, biodegradabletosit porous biomaterials with regenerative
properties from pig. In the preclinicatudy, Wistar rats (n=24) were used, divided into 3
experimental groups (n=8): 1. saline solution (NaCl 0.9%); 2. sponge from acellular porcine dermis
with Gentamicin and 3. collagen sponge from the submucosa of the porcine small intestine
combined with0.01% Povidongodine solution. We followed the regenerative efficacy of the
biological dressings developed by tissue engineering. We monitored wound closure by skin
contraction at 0, 4, 7, 14, 21 days. This was estimated as the percentage reductionitial the
wound diameter (measured as the distance between each wound edge, the wound edges beir
identified by the appearance of hair follicles and collagen in the dermis). The biological dressings
developed from dermal collagen sponge, from the submucdisa porcine small intestine showed
complete wound closure by keratinized stratified epithelium, as well as the presence of a scar
formed in the dermis at 21 days. Due to the combined regenerative, antibacterial and antifungal
properties, biomaterials deloped by tissue engineering will be able to be transformed into bio
dressings for wound healing.
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Future Trends for Corneal Implants, Keratoplasty

Solutions
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'Human Tissue Bank, Traumatology and Orthopedy Hospital, C
Laboratory of Tissue Engineering and Cellular Culture, Ni
Chisinau, Mol dov a

®Department of Ophthal mology and Optometry, Ni col ae Testem

Mol dov a
adriancociug77@gmail.com

Currently, it is estimated that 10 million patients diagnosed with bilateral corneal blindness
suffer from corneal diseases worldwide. Eye Bank Associations show that corneal transplantation
is highly successful in lowisk patients with corneal blindnedsyt often fails in those with high
risk indications, such as recurrent or chronic inflammatory disorders, a history of glaucoma and
herpetic infections, and those with neovascularization of the host bed. Therefore, artificial and
biomimetic corneas havesbn investigated for patients with indications that lead to keratoplasty
failure. Certain biomolecules, such as collagen, can be used as a basisiris io3D corneal
bioprinting. Alternatively, xenogeneic decellularized corneas have shown potarpiaserving
the fibrillar architecture. This review discusses the possibility of broadening the spectrum of corneal
transplantation with the future use of synthetic keratoprostheses and the limits of keratoplasty in
the Republic of Moldova. In recent ysadvancements in tissue engineering and regenerative
medicine have provided innovative solutions for restoring corneal function. These include
decellularized xenografts, bioengineered collagen scaffolds, and advanced preservation technique
that aim to maintain tissue viability and integrity. Research efforts are increasingly focused on
improving biointegration, minimizing immune rejection, and enhancing optical clarity. Moreover,
emerging technologies such as stem cell therapy and nanomaterials offperspectives in
corneal repair and regeneration. The integration of these novel approaches may revolutionize
treatment for corneal blindness and expand access to effective care, particularly in countries with
limited donor tissue availability.

Bioactive PropolisLoaded Hydrogels for Enhanced

Diabetic Foot Wound Healing
Andreea Al dnalineexanvdriusdbal FbeDaminal a
Coj o,caAmudr ee & i Meireeasat Maici &) Butnaru

Grigore T. Popa University of Medicine and Phar macy, lasi,
maria.butnaru@umfiasi.ro

Chronic lower limb ulcers, especially those linked to diabetes mellitus, are serious complications
arising from peripheral neuropathy, ischemia, and impaired wound healing. These lesions are
among the primary causes of Awaumatic amputations and placebstantial burden on both
patients and healthcare systems. Existing treatments are often invasive and associated with a hig
risk of complications, highlighting the need for effective, {mvasive alternatives that can be
applied during early stages thie disease.

This study presents the development of bioactive hydrogels composed of natural biopolymers
(sodium alginate and xanthan gum) and propolis extract obtained from raw propolis, which was
collected in the spring of 2024 froApis melliferahives. The hydrogels were designed as dressings
for the treatment of diabetic foot ulcers and are aiming to maintain a moist, bioactive environment
conducive to tissue regeneration while preventing bacterial infection and inflammation. Propolis,
rich in flavonoids, phenolic@ds, and terpenes, contributes to antimicrobial -iafftammatory,
and immunomodulatory effects. These properties support wound healing and may reduce the
progression of chronic lesions. By combining the structural benefits of biopolymers with the
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therapeutic action of propolis, the proposed formulations are offering a promising strategy for
improving outcomes in chronic diabetic wound management. Thedimemsional structures with
different composition ratios were assessed for morphology, fédenhtion capacity, bioadhesive
properties and cytocompatibility. The experimental results allowed us to consider the analyzed
hydrogels as potential wound dressings for chronic diabetic ulcer.
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Urodynamic Assessment in Women with Overactive

I E ICNBME

Bladder

Mi hael a® JEmahoCeban

Department of Urology and Surgical Nephrol ogy, Ni col ae Tes
Republic of Mol dova

mihaela.ivanov@usmf.md

Overactive bladder (OAB) is characterized by the presence of lower urinary tract symptoms
such as urgency, nocturia, daytime urinary frequency, with or without urge urinary incontinence.
The prevalence of OAB is higher in women (33,7%) than in men (14 B&6dre considering
invasive treatments, guidelines recommend urodynamics to identify DO. However, the clinical
effectiveness of urodynamics has never been robustly assessed in women. We aimed to compar
the clinical effectiveness of urodynamics at difféareges of women with refractory OAB
symptoms. In 72 patients with OAB enrolled in the study, data were collected through UDS. The
patients were analyzed by age gréueproductive age (RP, n = 49) and climacteric period (CP, n
= 27) and duration sinceeh onset of the disease (06/ >6 mol
there was a general trend of lower mean values for urodynamic indices, with statistical significance
for the following parameters: p < 0.001urinary index, strong urge to void; p < 0.01first
sensation of void, water sample, estimated isovolumetric pressomedified. In the group of
women with OAB lasting >6 months after the onset of the disease, was established statistically
significantly lower mean values for the urodynamic indiegsich reveals a potential association
between the more severe values of the paraclinical indices and longer duration since the onset o
the disease. The results suggest that the urodynamic parameters are consistent and show differenti
associations witthe age factor of women with OAB and the duration from disease onset factor.

Nonl i near Dynamics of Cell \

Cancer Centers
Nat al i al" QWNed ¢ aic CjadmWavasill e Tronci u

'Technical University of Moldova, Chisinau, Republic of Mo
Ni col ae Testemi Wanu State University of Medicine and Phar
natalia.gubceac@fiz.utm.md

A theoretical model explaining the evolution of two cancer centers through the concentration of
T-lymphocytes is presented. The model explores how variationdyimghocyte parameters and
cellular diffusion rates affect the system's dynamics. It alssfigages the conditions under which
the system transitions from continuous wave evolution to periodic oscillations and chaotic regimes.
Depending on certain parameter values, the system can exhibit a variety of dynamic behaviors:
continue waves that mangea stable equilibrium of the system; periodic and gpesbdic
oscillations, and finally chaotic regimes in which the system becomes unpredictable. The
considered model indicates that cell migration between tumors may have a significant impact on
diseae progression and immune response, e.g., chaotic behavior may reflect increased variability
in disease progression, which could complicate therapeutic strategies. Understanding of this
dynamic behavior of cells may contribute to the development of méeetigé approaches to
cancer treatment, taking into account the complex interactions between multiple tumor locals and
the immune system. These findings shed light on the intricate behavior of irtomoe
interactions and could lead to more effective earticatment strategiels. conclusion, the cancer
progression can be predicted by the mathematical modeling of metastasis and good therapeuticall
strategies and targeting cell migration can be achieved.
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Numerical and Experimental Investigation of
Cylindrical Shrapnel Penetration into Non-Biological Soft Tissue

Simulant (Ballistic Plasticine)
Ol eksiy) LAndni y Y GrQilbeokvsseknidys, el i i L ae
and Vol odym§r Nehodui ko

!National Technical University ¢Kharkiv Polytechnic Instit
2National Scientific Center ¢Hon Prof . M. S. Bokarius For
Khar ki v, Ukr aine

SNational Technical University of Ukraine ¢lgor Sikorsky K
Polytechnic Institutee, Kyi v, Ukraine

“‘Military Medical Clinical Center of the Northern Region,

Oleksiy.Larin@khpi.edu.ua

This study investigates the penetration be
di ameter and 10 m+hiolaginal sofetissget simuladtballistio plaaticine.cAn
combination of finite element simulations and ballistic experisi@as employed to analyze the
penetration dynamics wunder varying initial
experimental phase involved controlled ballistic testing, with shrapnel fragments launched at
calibrated speeds to replicate reatisinpact scenarios. The computational modeling utilized
advanced constitutive formulations for the plasticine, including the Co®peronds viscoplastic
model and linear shock wave approximations, which were calibrated and refined based on
experimental outomes. Comparative analysis of the experimental and numerical results enabled
the identification and adjustment of material parameters, resulting in strong agreement between
simulated and observed penetration depths and wound profiles. Additionallyfldeade of the
initial shrapnel velocity on wound channel morphology was quantified, with specific focus on
penetration depth and wound diameter. Importantly, the study highlights the distribution of pressure
waves throughout the surrounding medium, whicmtributes to widespread material damage
beyond the immediate impact zone. These findings are particularly relevant for medical and forensic
applications, as they provide insight into trauma mechanisms associated wittieligity
penetrating injuries ahsupport the development of improved protective and treatment strategies.

Influence of UVC Radiation on Specific Regions of the
SARSCoV-2 Coronavirus Genome that Encode the Synthesis of
Structural Proteins
l uri €)eircgghei Zavrajnyi

D. Ghitu Institute of Electrofmechhi Ealgi Ueiev@hnigs immadw,N aNiaol!lt dbazw
iurie.nica@iien.utm.md

To study the effect of bactericidal ultraviolet radiation on the SARS-2 viruses that cause
COVID-19, the effects of ultraviolet radiation on the structural components of the viruses were
investigated. To inactivate the SARDV-2 viruses, we used lighlgmitting diodes (LED) with _
maxi mum radiation at a wavelength of 255N 5
have a maximum emissivity close to the maximum of the absorption spectrum of deoxyribonucleic
acid (DNA) and ribonucleic acid (RNAand can be used as the basis for devices and treatment
methods that prevent the spread of infection and provide additional protection of the health and life
of medical personnel working in the infected area ("red" zone).

We conducted two series of experiments with irradiation of infected biomaterial. The
biomaterial that was exposed to radiation was selected during Polymerase Chain Reaction (PCR
testing of the population and contained the SARS/-2 virus. In the first sges of experiments,
the material formed flat droplets with a mtlfiyered viral medium. Strong absorption of radiation
in the droplet material leads to a weakening of the effect on the virus in the deep layers of the
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substrate, and a significant increase in the radiation dose is required for effective inactivation of the
virus. The second series of studies was carried out on homogeneous thin samples simulating al
infected surface with an almost singggrer distributia of the virus.

As aresult, it turned out that ultraviolet (UV) radiation at wavelength 255 nm at power densities
above 4 mW/cm?2 effectively suppresses the virus in a practical time. This makes it possible to
develop and apply a wide range of sanitation devices corgawairious types of radiators with a
wavelength of 255 nm to combat COVID.

Ultrasound Assessment of Subcutaneous Adipose Tissue

as a Predictor of Cardiometabolic Risk in Young Women
Carolind ) Eiatat $ c’lbit Mdé @y Viuadmuina Vudu

'Department of Endocrinology, Ni col ae Testemi Wwanu State Un
2Depa|jtment of Radiology and | maging, Ni col ae Testemi Wanu
carolina.piterschi@usmf.md

Accurate evaluation of body fat distribution is important for identifying individuals at increased
cardiometabolic risk. Ultrasound has gained recognition as a practical method for assessing
subcutaneous adipose tissue (SAT), offering enhanced insiglfatip@tterning. This study aimed
to investigate the association between ultrasound measured SAT thickness and cardiometabolic ris
factors in young women with obesity.

_ Material and Methods. Fiftgight healthy women agedildb years, classified as obese (BMI
O 30 kg/ mj], n = 27) or nor mal wei ght (BMI O
thickness was measured bynfidbde ultrasound at nine anatomical sit@sthropometric indices,

blood pressure, fasting glucose, insulin, and lipid profile were assessed.

Results. Women with obesity exhibited sign
3. 76 N [©<0D®@L),which correlated strongly with anthropometric measure.00,p <
0.001) and was independently associated with B (1.35), waist circumferencd € 3.44),
systolic blood pressuréb (= 0.92), HOMAIR (b = 0.15), LDL-cholesterol ) = 0.09), and the
apolipoprotein B/AL ratiof{ = 0.02) (allp < 0.001).

Conclusion. Ultrasoundheasured SAT thickness is significantly associated with multiple
cardiometabolic risk factors in young women and may serve as a practicathvasive tool for
early identification of individuals at increased cardiometabolic risk.
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Biomedical Engineering as a Subject of Study and

Promotion in the Educational Market of Moldova: Research Results
El ena ?RaSelregahne it,aRali OxkamZa Savciuc

'Tehnical University of Moldova, Chisinau, Republic of Mol
Academy of Economic Studies of Moldova, Chisinau, Republ i
railean.elena@lib.ase.md

In the paper highlights the features of the introduction of a new curriculum in the educational
market of Moldova Biomedical Engineering. The importance of training specialists in the field of
Biomedical Engineering for the national economy of the cgustreflected. The article provides
an overview of the main points of the development of biomedicine in the country. The situation in
the country's educational services market in the field of Biomedicine is described, the influence of
various factors ofhe marketing environment on the development of this area in Moldova is
highlighted. The Technical University of Moldova uses marketing tools to actively promote its
study programs among applicants. However, promoting the innovative study program in
Biomedtal Engineering requires a special approach. Based on a questionnaire survey of student:
of the Biomedical Engineering program, conducted in Mardipril 2025, the respondents'
awareness and satisfaction with the provision of this educational servicel@rgred. The results
of the study reflected in the article demonstrate insufficient awareness of students about the new
curriculum, the need for more active promotion. Respondents suggested optimizing cooperation
with medical institutions, introducinmore practical classes, and involving students in research.
The use of a promotion mix, including Internet marketing tools, is becoming an important
component of the university promotion program. Promotion planning, development of a promotion
strategy in lhe modern educational market is becoming the most important function of university
management.
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Abdominal Non-Hodgkin's Lymphoma in Children
lrinaltBi*daintds?B¥rni c

'Laboratory of Surgical Infections in Children, Ni col ae Te
Mol dova,

Department of Pediatric Surgery, Orthopedics and Anesthes
of Medicine and Pharmacy, Chisinau, Mol dov a,

]l nstitute of Mother and Child, Chisinau, Mol dova,
‘National-PSaditeincalfi €Genter of Pediatric Surgery acad. AfNat a

jana.bernic@usmf.md

This study examines the clinical and biochemical characteristics of abdomirBloagkin's
lymphoma (NHL) in children, based on 17 cases managed at the Natalia Gheorghiu National
Scientific and Practical Center of Pediatric Surgery.-Nomd g k i n 6 s s inh ghildierhanema
aggressive malignancies often located in the abdomen, with symptoms such as abdominal pain
bloating, and intestinal obstruction. Most affected patients were boys from rural areas, aged betweer
5 and 10 years. Diagnosis relied on a cormatiam of clinical evaluation, imaging (ultrasound, CT,
MRI), and laboratory markers (e.g., TNF, L DH, ferritin), with siog
protein metabolism, cytokine profiles (TNF, -4), and endotoxicosis markers (MMM, SN).
While TNFUshowed persistently elevated levels across all stages réimained within normal
limits. Surgery was required in all cases, often involving intestinal or omental resections.
Postoperative biochemical fluctuations reflected tumor burden and systemimniatary
response. The study underscores the importance of early imaging and biomarker analysis for timely
diagnosis and intervention. Despite its aggressive nature, abdominal NHL in children responds well
to combined surgical and chemotherapeutic appr@adheugh prognosis may vary with age,
immunological status, and tumor subtype. The findings reinforce the necessity for heightened
clinical vigilance in pediatric patients presenting with acute abdominal symptoms to prevent
delayed diagnosis and complicais such as tumor lysis syndrome.

Comparative Evaluation of K-Anonymity, Differential
Privacy, and Pseudonymization for Data Protection in Rare Disease

Registries
Sergiu ,SiDminui,uHRodacd’) Si mi ni uc
Technical University of Moldova, Chisinau, Republic of Moldova

rodica.siminiuc@adm.utm.md

Protecting patient confidentiality in rare disease research presents unique challenges due tc
small population sizes and the increased risk afleatification through quasdentifiers. This
study presents a comparative evaluation of three anonymizatabmiquesd k-anonymity,
differential privacy, and pseudonymizatién applied to a fully synthetic dataset of 10,000 rare
disease patients, calibrated using real epidemiological distributions. Each method was assesse
across three dimensions: confidentidly pr ot ect i on ( r eidi dguuaalr arnit g
analytical utility (impact on descriptive statistics and logistic regression AUC), and computational
efficiency (execution time, RAM usage).

The results show that di f f er e n-4dendficatiop risk v a ¢ \

[

(< 0. 1%) wi t h a negl gi bl e | oss of ut i it
disseminaton. Kk nonymity (k = 5) r e d u c endderatel ifdkmattom 2 9
l oss (NCP a 0.12), of fering a compromi se wh

preserved full analytical utility and minimal processing cost, but remained insufficient under GDPR
due to the potential for finkage.

A hybrid anonymization framework is proposed: pseudonymization for internal operations and
longitudinal tracking, kanonymity for interpretable analysis, and differential privacy for public
dissemination. This integrated approach ensures compliance witRRGBhile preserving
analytical usability in rare disease research.
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Medical University Biobank: Advancing Sustainable

National and Global Research
El ena Romaimde maa,Mdali @ao Wam gaaldd e@henadi e

Ni col ae Testemi Wanu State UdhhivseMBau,y of Medicine and Phar
elena.romancenco@usmf.md

The Medical University Biobank (MUB) in Moldova is a pioneering effort to establish a
standardized, sustainable biomedical research infrastructure in-BLhgoreaccession country.
Aligned with 1SO 20387 and inspired by BBMIERIC, the Medical UniversityBiobank
strengthens Mol dovabs national bi obanking
emphasizing infrastructure modernization, comprehensive workforce training, digital
transformation, and proactive stakeholder engagement. The Biobank Managertemte\ables
reattime sample tracking and GDR#®mpliant data management, while-diven tools for
biospecimen classification enhance research efficiency and ethical compliance.

Despite significant progress, challenges persist, including limited access to European researct
networks, fragmented regulatory oversight, underdeveloped ethical governance, insufficient data
protection systems, and funding constraints.

This paper examines Mol dovabds biobanking |
Bi obankds adherence to internati on-adnstraineéda n d s
settings.

Through its pivotal role in shaping the 2024 National Biobanking Law and collaboration with
the Ministry of Health, the MUB drives policy reform, improves research quality, and fosters cross
border collaboration. By aligning with European biobanking edesys, the Medical University
Biobank advances global biomedical research and public health, offering a scalable, innovative
framework for transitioning nations to develop robust, interoperable biobanking systems that
support scientific advancement and flealutcomes.

Integrating Sensor Nodes into a Wireless Sensor Node

Network
Tati anal)Malsli@angCBi shaanAtupanBuzdugan
Technical University of Moldova, Chisinau, Mol dov a

tatiana.maslova@mib.utm.md

The work aims to continue previous studies on the integrated sensor network with the aim of
developing, assembling and testing a prototype of a wireless sensor network (WNS) and, in
particular, the network configuration stage for integrating the deveksesbr node into the WNS.
Solutions to the problems encountered during implementation are proposed. One of them is to
ensure the safety and normal operation of the electronic part of the unit during the operation of the
sensor. As an example, a sensor base films formed by interconnected columnar grains of
ZnO:Eu, characterized with good results in gas and UV detection, was integrated and tested unde
UV light. Testing of this sensor in the WSN node shows fast response and recovery times. The
network coffiguration and connection of its elements were performed, explaining the purpose of
each element and their interaction. The solution denotes the possibility of creating a system
compatible with any necessary electronic nodes to be added to the netwsitiak€kiinto account
the possibility of attaching any node to the network during its operation without any complex
modifications. The results obtained allow significant progress in the further development of the
topicand conduct further research in a more comprehensive manner
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Development of a Smart Platform for Managing Medical

Inventory
Dani ell)TiCGatheel i,n Mdraedciimjinre/liCd todhraanBidn Ed a a1

Monai co

National Center for Materials Study and Testing, Technical
daniel.tirche@mib.utm.md

Inventory management continues to be a major challenge for small businesses and-resource
constrained institutions, particularly in sectors like healthcare, where manual processes lead to
critical errors, stockouts, and operational inefficiencies. To agddhese issues, in this work, we
have developed a Smart Inventory Platform with 1D/2D Scanner, designed to automate and
optimize inventory management using advanced hardware and software solutions. The platform
combines a portable miscanner built on aBSP8266 microcontroller and GM65 barcode module
which supports both 1D/2D barcode and QR code scanning. This is complemented by a Raspbern
Pi 5-powered miniterminal, a dedicated mobile application, and a modularhesied platform.

The platform enableseattime inventory tracking and centralized data management through a
custombuilt Content Management System. Key features includebaded access control, real

time stock updates, expiry alerts, inventory analytics, and the ability to export datatiplenul
formats. These functionalities are accessible via an intuitive andrigsetly interface, designed

to streamline stock handling and reduce human error. The proposed solution offers a scalable an
costeffective alternative to commercial inventogstems, particularly for institutions with limited
technical or financial resources. By digitizing inventory operations, the platform enhances
transparency, improves decistoreking, and supports better resource allocation.

Modular Mobile Robotic Platform for Smart City and
Indoor Service Applications
| oaRaal uc a !AdoFclhoireiin €i pBrorgadna nfarng®al Macshmaé n
Karl Bamsiocan DadandGrEghbiseracuih? Adochi ei

Military Technical Academy Ferdinand I, Bucharest, Romani
Academy of Romanian Scientists, Bucharest, Romani a
*National University of Science and Technology POLI TEHNI CA
“SC LI GHTNI NG NET SRL, Bucharest, Romani a

felix.adochiei@upb.ro

This paper presents the design, integration, and validation of Prd8S&ymodular mobile
robotic platform developed for service robotics applications in Smart City and healthcare
environments. From a systems engineering perspective, the platform adtmsed architectural
approach that clearly separates mechanical actuation, embedded control, and environmental sensir
into three hardware levels. The system incorporates-&D®atible components, including a
Raspberry Pi 4 for higlevel integrationan Arduino Mega 2560 for motor actuation, and onboard
sensors such as RPLIDAR Al and MPR50 IMU. A comprehensive URDF model was developed
using Xacro macros, integrating 15 links and 14 joints, with precise definitions of inertial and visual
parametersat ensure accurate spatial correspondence in ROS and RViz. The TF frame hierarchy
was fully validated and used as the foundation for sensor fusion and SLAM applications. The
platformbs behavior was al so vali dahnhemdtc i n
parameters and velocity controllers. Differential drive models, sensor emulation, and odometry
feedback were tested under reproducible conditions, ensuring consistency between simulated an
physical performance. By combining modular hardware desigourate URDF modeling, and
realistic simulation workflows, the ProSS8y platform serves as a flexible and reusable testbed
for robotics education, prototyping, and deployment in structured indoor environments such as
hospitals, laboratories, and smiamildings.
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Embedded Power Management and Statef-charge
Estimation in Modular Robotic Platforms: Experimental Validation
and Web-based Monitoring
Florin Ci'pri-®ahacga®doRohgidesinan? ErCashme n
Kar|l TBamwGie@lgien 'Sedi-Bansxant ilf Adochi ei

'National University of Science and Technology POLI TEHNI CA

2Mi l'itary Technical Academy Ferdinand I, Bucharest, Romani
SAcademy of Romanian Scientists, Bucharest, Romania
“SC LI GHTNI NG NET SRL, Bucharest, Romani a

felix.adochiei@upb.ro

This paper presents the design, implementation, and validation of@kivembedded system
for energy management and StafeCharge estimation in modular mobile robotic platforms. The
system integrates voltage, current, and temperature sensors, weklgsontrol, and a webased
monitoring dashboard, all managed via an ESP8266 microcontroller. Two SoC estimation methods
were experimentally implemented: one based on -gjrenit voltage regression using a fifth
degree polynomial model, and anothdyirgy on current integration. Experimental validation was
performed using both lithiusdon (3S, 2200 mAh) and leaatid (12 V/7 Ah) batteries, under idle,
nominal, and highoad conditions. A comparative error analysis confirmed consistent estimation
accumcy, with relative errors remaining below 5% in critical ranges. The systemsnreal
performance was assessed through stepwise discharge protocols, complemented by asynchrono
web visualization and relay switching. The web interface was developed wetsions, resulting
in a modular architecture based on the LittleFS file system and dynamic JavaScript rendering.
Results confirm the platform's suitability for integration in service robotics, where energy autonomy
and transparent system supervision @ssential. Due to its low power footprint and flexible
structure, the solution is wedluited for smart indoor environments and robotics prototyping
logistics, clinical, and Smart City applications.

Multi -Agent Decision Support for Sepsis: Balancing

Precision and Hallucination Risks in Biomedical Engineering
Roman Ci2ulDai 43 aVvODdapl‘uMalng @ axruhcmuittan Be
Victor 1t®ptscurtt

'Department of Anesthesia and Intensive Care, N. Testemi Wa
Medpark International Hospital, Chi Gintu, Mol dova
]Intensive Care Unit, St. Trinity Municipal Clinical Hospi
‘Department of Software Engineering and Automatics, Techni
*Department of Human Physiology and Biophysics, N. Testemi
Mol dov a

°Bi oi nformatics and Computational Medi cine Laboratory, Nat
State University of Medicine and Pharmacy, Chi &intu, Mold
"National Cancer Registry, Oncological I nstitute, Republic

victor.iapascurta@doctorat.utm.md

Sepsis remains a critical challenge in intensive care, demanding rapid and accurate-decision
making to optimize patient outcomes. This study evaluates aagdltit system designed to support
sepsis management by integrating three specialized &agsepsis management, antibiotic
recommendation, and guidelines compliahessing retrievalaugmented generation (RAG) to
leverage current literature and guidelines. Initially tested on a single pneuralatéd sepsis case
from the MIMIC |V database, the systenshi@ow been assessed across 10 diverse cases, including
eight from MIMIC IV (e.g., necrotizing fasciitis, genitourinary sepsis) and 2 from specialized
literature. The evaluation, conducted with Palmyled 70B and compared against GBB Turbo
and GPTF4o0 Mini, focuses on recommendation accuracy, guideline adherence, and the prevalence
of hallucinationd unsupported or excessive outputs that undermine reliability. Initial results
concerning the pneumonialated sepsis case indicate acceptable recommendagorsxpert
reviews (Cohenbés Kappa = 0.622, p = 0.003),
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monitoring strategies. However, with further testing, hallucinations, such as erroneous clinical
assertions, were detected across cases, with groundedness scores varying. Programmati
evaluations (e.g., TruLens) and human expert assessments highlige¢thi®mnimproved context
relevance and response grounding. This system exemplifies the potential ofageutti
architectures in clinical decision support for biomedical engineering yet underscores the challenge
of ensuring reliability in realime applicéions. Addressing hallucinations through refined RAG
databases and agent definitions is critical for clinical adoption. This work invites further validation
across broader datasets and integration into ICU workflows, offering a pathway to enhance sepsis
cae through advanced informatics.

Patient Safety Culture in the Primary Health Care

Institutions from the Republic of Moldova
Gal i n@), BRaasa alall eRmi sa Pui a

Ni col ae Testemitanu State University of Medicine and Phar
galina.buta@usmf.md

During the provision of primary health care, according to WHO, 4 out of 10 patients are at risk
during the provision of primary health care. Unsafe health care is responsible for over 3 million
deaths each year. The paper initially assesses various asfgatient safety within primary health
care settings, to identify issues that require further improvements for patient safety during health
care services.

In Moldova, a crossectional study was conducted based on the MOSPSC questionnaire, using
the AHRQ instrument in primary healthcare institutions. The-profabilistic study sample
included 820 family doctors. The Likert scale was used for responseeggunse rate for the paper
survey was 68.5% and for the online survey was 31Gé&beral practitioneiis64.3%, rural doctors
T 80.6%, and doctors responsible for management represented 18.6%, resident doctors from
Chisinau-13.7%. The rate of positive enses with subsequent identification of the critical and
developed areas of patient safety culture was found to be 94.6%. The perspectives with the highes
values were observed among: Organizational learning (97%), Workplace stress and peace of minc
(94%), Processes in the Medical Center and standardization (95%), Traceability of patient
careffollowrup (90%) and General perception of patient safety and quality (87%). To identify the
problems that need to be solved, it is necessary to assess the acamthtare, medicines,
diagnostic equipment, information exchange and overall assessment of quality and safety.

INS-GPS Simplified Architecture for a Small

Quadrotor Platform used in Healthcare Logistics
|l oAMi H ai ' Rac evtiiden p rMaarn us’>, LMirc@gl ae Jul a

Teodor Luc¥ldan Grigorie
National University of Science and Technol ogy POLI TEHNI CA

Mi l'itary Technical Academy, Bucharest, Romani a
teodor.grigorie@upb.ro

This paper presents a simplified INGGPS (Inertial Navigation SystemGlobal Positioning
System) architecture designed for a small quadrotor platform, aimed at optimizing healthcare
logistics operations in urban environments. The proposed system insedgdefrom an onboard
Inertial Measurement Unit (IMU), composed of accelerometers and gyroscopes, with GPS signals
to provide accurate and stable raaile navigation capabilities. By fusing inertial and satellite data
through a lightweight algorithm taited for lowpower embedded systems, the platform ensures
continuous position estimation even in scenarios where GPS signals are weak or temporarily lost,
such as in dense urban areas or near hospital infrastructures.

The hardware implementation includes a modular HBS interface integrated with a
microcontroller unit, allowing for efficient data acquisition and processing. On the software side, a
sensor fusion algorithm based on a complementary filter was devetopedeéct IMU drift using
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GPS updates, achieving a balance between accuracy and computational simplicity. Practical flight
tests were conducted to evaluate the performance of the navigation system, with position data
collected and compared against theoretical trajectories. Thdtsraasdicate a significant
improvement in positional accuracy when using the fused@®RS solution versus standalone GPS

or IMU data. The system demonstrates potential forweald applications in healthcare logistics,

such as medical supply delivery caremergency response, where reliability, efficiency, and
precision are critical.
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