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11th International Conference “Biomaterials, Tissue Engineering & Medical Devices
WELCOME

Dear Colleagues and Friends,
I have the pleasure to announce the 11th International Conference “Biomaterials, Tissue Engineering & Medical Devices” BIOMMEDD’2026 which will be held in Brasov, Romania, July 2nd - 4th, 2026.
The aim of this event is to bring together scientists from biomaterials, medical devices and tissue engineering research with clinicians from medical fields who use in clinical practice the implants and prostheses made from various biomaterials. Clinicians from different specialties (dentistry, orthopedics, neurosurgery, cardiovascular and other surgery) will be here to present their results on the clinical performance of current medical devices and debates on the translation of biomaterials and tissue engineering research into clinical practice. 
The choice of the plenary, keynote and invited speakers will bring on stage some of the best scientists from the field of biomaterials, tissue engineering and medical devices.
Round table discussions intended to promote interdisciplinary research projects will be organized and a technical exhibition will run in parallel with the scientific sessions.
The conference will also host a Young Scientists Forum who could promote new ways of communicating and thinking on the research and educational aspects, and the General Assembly of the Romanian Society for Biomaterials.

We look forward to seeing you all in Brasov! 
Yours sincerely,
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Chair of the BIOMMEDD 2026 Conference

	Munteanu Daniel
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Co-Chair of the BIOMMEDD 2026 Conference
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BIOMMEDD’2026 Conference Information
Topics
• Biomaterials
• Tissue engineering
• Clinical applications of biomaterials, medical devices and their performance in cardiovascular surgery
• Clinical applications of biomaterials, medical devices and their performance in orthopedic surgery
• Clinical applications of biomaterials, medical devices and their performance in neurosurgery
• Clinical applications of biomaterials, medical devices and their performance in dentistry
• Biomechanics
• Surface engineering
• Scaffolds
• Pharmacology and drug delivery
• Biocompatibility
• Nanotechnology
• Regenerative medicine
• Biofabrication 

Call for Papers
All the abstracts submitted will be designed for the conference topics. Abstracts either for posters or oral presentations are welcomed and should be submitted using the template format, after submitting registration form on the online platform. 
All abstracts will be referred, and a criterion of rejection will be lack of originality. Notification of acceptance or rejection by the Scientific Committee will be mailed to the registered author. The intending author should submit an abstract of no more than 300 words. 
Abstracts will be submitted in English and sent to the Scientific Secretariat through the email address contact@biommedd.ro.
Each presenting author can submit a maximum of two abstracts but can be co-authors for an unlimited number of abstracts. 
Based on the acceptance of submitted abstracts, each author will submit the full papers that will be published in the journal Materials. Materials is an international peer-reviewed, open access journal on materials science and engineering published by MDPI. Journal Rank: JCR - Q2 (Metallurgy and Metallurgical Engineering) / CiteScore - Q1 (Condensed Matter Physics). Impact Factor: 3.2 (2024); 5-Year Impact Factor: 3.5 (2024).

Venue
The conferences will be held in the AULA MAGNA "Sergiu T. Chiriacescu" of the TRANSILVANIA University of Brașov.
Host: Transilvania University of Braşov, ROMANIA.
Address: Str. Iuliu Maniu nr. 41A, Brașov
Coordinates: 45°39'3"N 25°36'10"E
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Brașov is one of the largest cities in Romania, situated in the centre of the country and marvelous natural surroundings. Located at the bottom of Tampa Mountain, with a rich historic city center full of unique attractions, Brașov also exposes its multicultural origins with remarkable German and Hungarian local communities. The region is famous for the best mountain resorts in Romania (Poiana Brașov – local bus, Prahova Valley – Predeal, Sinaia, Bușteni resorts – one hour by train or car), for medieval castles such as Rupea and Rasnov fortresses and Bran castle, but also serves as the starting point for visiting the fortified churches of Transylvania.
Brașov, a city nestled in the heart of Romania, offers a unique blend of rich history, stunning natural beauty, and vibrant culture, making it an ideal destination for the BIOMMEDD 2026 conference. Surrounded by the majestic Carpathian Mountains, Brașov is not only a hub of innovation and education but also a gateway to some of Romania’s most breathtaking landscapes, including the famous Transylvanian forests and medieval castles. Participants will have the opportunity to explore the charming cobblestone streets of Brașov’s historic old town, where Gothic spires, baroque buildings, and the iconic Black Church create a picturesque setting. The city’s welcoming atmosphere is complemented by a thriving arts scene, lively cafes, and a diverse culinary experience that showcases the best of Romanian and international cuisine. Brașov offers easy access to outdoor adventures such as hiking, skiing, and exploring the nearby Bran Castle, often linked with the Dracula legend. The blend of professional growth opportunities at the conference and the allure of Brașov’s cultural and natural attractions make this a must-attend event in one of Romania’s most captivating cities. Brașov is on the route of major trains (Buy tickets in international traffic) and road connections around Romania. It is a three-hour trip by car, train, or bus from the capital București, which has an important international airport, “Henri Coanda” International Airport, connecting Romania with all of Europe and beyond. Brașov International Airport has operated since the 15th of June 2023, continuously increasing to connecting Brașov with important flying hubs in Europe. Moreover, valuable options are Cluj International Airport (a 3.5-hour road trip to Brasov), and Sibiu Airport (2-hour road trip to Brasov). Brașov Airport is directly connected by bus (line A1 – schedule) to the city centre (Livada Postei stop, 30 minutes from the airport) and the railway station (Terminal Gara, 40 minutes from the airport). Brasov is also available on the moovit application. The taxi providers Uber and Bolt are operating in Brașov, and the local public transport operator is RATBv. The conference venue is a 20-minute bus trip from the railway station and 20-minute walking distance from the city centre.

Important Dates
Registration & Abstract submission deadline: June 15th, 2026
Final Program: June 19th, 2026
Conference dates: July 2nd- 4th, 2026













Plenary Invited Speakers
Biographies











GULTEKIN GOLLER
[image: ]Prof. Dr. Gultekin Goller is a Materials Science Professor in the Department of Metallurgical and Materials Engineering at the Istanbul Technical University, Turkey. He is the founder of Spark Plasma Sintering Laboratories, Biomaterials Research and Characterization Laboratory, Laser Cutting and Welding Laboratory, and Composite Material Production Laboratory in Istanbul Technical University's Metallurgy and Materials Engineering Department. Co-author of 134 scientific articles, 5 book chapters, and 1 international book with over 2,800 citations reported by WoS (H-index 30) as of February 2026. He has supervised 11 completed and 2 ongoing PhD studies; 37 completed, 3 ongoing graduate studies. He is a member of the International Editorial Board of some journals and a reviewer for different journals. Prof. Goller is honoured with the “Doctor Honoris Causa” title in material science from Politehnica University of Bucharest in 2022, and he was also awarded the “Pro Scientia et Innovatio” Honorary Order of Romania Inventory Forum in 2023. He has honory membership to the Romanian Biomaterials Society and also serves to Romania Higher Education Accreditation Council (ARACIS) as an international expert. Prof. Göller has been included in the list of the most influential scientists (top 2%) carried out by Stanford University, based on the calculation of citation numbers, H-index values, co-authorships, and career-long impact factors of scientists, as of 2021. His research interests are in the field of metallurgical & material engineering, especially ceramic-based composite materials, thermal barrier coatings, high-entropy alloys, biomaterials, and refractory materials. His main activities relating to these topics are focused on the spark plasma sintering, plasma coating, and materials characterization by X-ray diffraction and electron microscopic techniques. 
Title of the BIOMMEDD 2026 lecture: 
From Conventional Dosage Forms to Sustainable Plant-Based Capsules: Engineering the Future of Pharmaceutical Biomaterials

ILIESCU CIPRIAN 
[image: ]Ciprian Iliescu holds a PhD in Mechanical Technology, Politehnica University of Bucharest (1999) and Habilitation in Chemical Engineering. He is ERA Chair holder and Founding Director of the eBio-hub Center of Excellence at National University of Science and Technology Politehnica Bucharest. Dr. Iliescu was PI for numerous national and international grants (budget >5 mil Euro). His main research interest is bioengineering (microfluidic cell culture, on-chip self-assembled nanoparticles, liquid biopsy, microphysiological systems, point-of-care testing, and transdermal drug delivery). He has 30+ years of research and industrial experience, including 18 in Singapore (at Nanyang Technological University,Institute of Bioengineering and Nanotechnology -IBN- and National University of Singapore). He setup several labs (IBN BioMEMS cleanroom, Micro and Nanofluidics lab at IMT Bucharest, and eBio-hub at NUSTPB). Dr. Iliescu has published in top journals, including Science Translational Medicine, Biomaterials, Trends in Analytical Chemistry, Chemistry of Materials, Sensors and Actuators B: Chemical, Analytical Chemistry and Labon a Chip. He holds two US and EU patents and one Romanian patent and is “Member of Honour” of the Academy of Romanian Scientists.
Title of the BIOMMEDD 2026 lecture: 
Microfluidics in gene therapy
MIHNEA COSTOIU
[image: ]Mihnea COSTOIU is the Rector of the National University of Science and Technology POLITEHNICA Bucharest and General Secretary of the Romanian National Council of Rectors since 2012. He held several political positions between 2001 to 2014, including Secretary General, State Secretary and Minister Delegate for Higher Education and Research within the Romanian Ministry of Education. In 2012 he was elected Senator in the Parliament of Romania and in 2016 he was re-elected senator and member of the Committee for Education, Science, Youth and Sport, and member of the Foreign Affairs Committee of the Senate. Since 2017 Mihnea Costoiu is a Member of the Board of Directors of CESAER (Conference of European Schools for Advanced Engineering Education and Research), while between 2020 - 2023 he held the position of Vice-president of the association. Mihnea Costoiu is also a member of the Council of Administration of Agence Universitaire de la Francophonie (AUF) since 2017, actively promoting the academic Francophonie.
Title of the BIOMMEDD 2026 lecture: Macroeconomic Resilience in Engineering through Integrated Deep-Tech Infrastructures

[image: ]IOVU HORIA 
HORIA IOVU is professor of polymer science and technology, chemist engineer, specialization in Composite Materials (Manchester Metropolitan University, U.K., 1994-1995),  PhD in Chemistry and Technology of Polymers (1995); full professor since 1999 (University Politehnica of Bucharest – Department of Bioresurces and Polymer Science);  Member of the National Council for Research in Higher Education (CNCSIS) (2005-2011); President of the National Council for awarding the universitary titles in Romania, the field of Chemical Engineering (since 2006); Vice-Rector / Director of Council for Doctoral Studies (since 2012); Full member of the Romanian Academy of Scientists; Fellow of the Royal Society of Chemistry (FRSC), Fellow of the Romanian Chemical Society. Professional experience: elastomers synthesis by polymerization of dienes with lanthanide-based catalysts, composite materials-synthesis and design, nanocomposite materials based on polymer matrices reinforced with silicates, nanocomposite materials based on polymer matrices reinforced with carbon nanotubes / graphene, carbon nanotubes – modification and compatibilization, biomaterials for scaffolds, collagen-HAP-synthetic polymers composites, polymer-based drug delivery systems. Scientific activity: Group leader  for the research group. The Advanced Polymer Materials Group (2005-2024) devoted to synthesis and characterization of new nanocomposites based on various polymers and reinforcing agents (www.apmg.pub.ro) for various applications including bioengineering,  author / coauthor of more than 205 papers published in WoS – rated journals, 6 books published at national level and 5 book chapters at international level. 
Title of the BIOMMEDD 2026 lecture: 
Advanced 3D-Bioprinting for synthesis of various biomedical devices: from biomimetic tissues to breast phantoms


[image: ]MATEESCU MIRCEA ALEXANDRU 
Mircea Alexandru Mateescu graduated in Chemistry-Biochemistry from University of Bucharest and earned a PhD from Bucharest Polytechnic University and an “Honorary Laurea” of Rome University “Sapienza”.  He is Full Professor of Biochemistry at the Université du Québec à Montreal (UQAM) Canada.  He was frequently invited as visiting professor at Rome University “Sapienza” and at Université Sorbonne - Paris Nord. 
His expertise: i) self-assembled materials as pharmaceutical excipients for controlled drug delivery and as biomaterials for implants, xenografts or biotechnological applications, and ii) therapeutic copper-enzymes for treatments of inflammatory and oxidative damaging conditions.  As main achievements: more than 300 articles, 38 patents, one book, 11 book chapters and launching of Contramid®/Cross-Linked Starch - Drug Delivery: a patented technology.  
Awards:  ACFAS – Josef-Armand-Bombardier Prize for Technological Innovation in Canada (1999);      Prize Venezia: Italian Chamber of Commerce for major contributions to science and collaboration with italian universities (2012);      Prize “Career in research” Faculty of Sciences – UQAM (2014);     ARA Award of Excellence:  American Romanian Academy of Arts and Sciences, in recognition of "outstanding academic achievements and valuable contributions to the promotion of science, research and development" (2019)  and several others. h-index 38 on Scopus. 
Title of the BIOMMEDD 2026 lecture: 
Multifunctional self-assembled Polyvinylalcohol materials for biomedical applications 

[image: ]RAU JULIETTA 
Julietta V. Rau, PhD, is currently Director of Research and Head of the Laboratory and Research Group at the Institute of the Structure of Matter (ISM) of the Italian National Research Council (CNR).
She is the author of more than 250 articles published in international peer-reviewed journals, about 180 conference presentations, and over 60 invited, plenary, and keynote lectures at international conferences. She is also co-inventor of three international patents. Her current H-index is 49, with around 7,000 citations according to Google Scholar.
https://scholar.google.it/citations?user=orvFyq4AAAAJ&hl=it)). 
https://www.webofscience.com/wos/author/record/E-6598-2017 http://orcid.org/0000-0002-7953-1853 
Dr. Rau has received several international awards in recognition of her scientific achievements. She is Chair and organizer of the biennial BioMaH – Biomaterials and Novel Technologies for Healthcare International Conference (https://biomah2026.it) and serves as a member of the International Scientific Committees of several conferences in the fields of Materials Science, Nanoscience, Biomaterials, and Medical Devices. She is the Italian Ambassador for the European Orthopaedic Research Society and has been awarded Honorary Membership by the Romanian Society for Biomaterials. Dr. Rau is currently Associate Editor of the journals Bioactive Materials and Frontiers in Biomaterials Science and serves on the Editorial Boards of Frontiers in Bioengineering and Biotechnology, Scientific Reports, Coatings, In Vitro Models, Journal of Advanced Drug Delivery Research, Drug Design, Development and Therapy, EC Orthopaedics, and The Open Biomedical Engineering Journal. Her current research interests focus on innovative biomaterials for regenerative medicine, orthopaedics, and dentistry, including calcium phosphates and bioactive glasses for tissue engineering applications. She is also developing antibacterial surfaces for orthopaedic and dental implants. In addition, her research activities involve novel imaging approaches for cancer diagnostics, as well as biodegradable alloys and coatings.
Title of the BIOMMEDD 2026 lecture: 
Emerging Materials in Biomedicine: Antimicrobial, Bioactive, and Implantable Solutions
[image: ]GRUIONU GABRIEL 
Dr. Gabriel Gruionu is a versatile professional with a strong scientific background, excelling as a researcher, inventor, entrepreneur, and technology development specialist. Holding an MS Degree in Biomedical Sciences from The University of Missouri-Columbia and a Ph.D. Degree in Biomedical Engineering from the University of Arizona, he further refined his expertise through post-doctoral studies at the Indiana University School of Medicine and Harvard Medical School. Dr. Gruionu’s substantial contributions span various domains, including extensive R&D experience in the medical product industry, collaboration with esteemed institutions and medical professionals, teaching medical device development courses, authoring peer-reviewed publications and book chapters, and involvement in awarded and pending medical device patents. He has also delivered numerous national and international presentations, secured research grants from prominent organizations, and currently serves as a Research Assistant Professor in the Division of Cardiology at the Indiana University School of Medicine, where he focuses on advancing computer-assisted surgical navigation and medical robotics in the field of cardiology. Additionally, he actively mentors and contributes to entrepreneurship programs and think tanks in the field of medical devices.
Title of the BIOMMEDD 2026 lecture: 
Vascularized Biomaterial Constructs and Computational Network Models: From Microvascular Fragment Self-Assembly to AI-Powered Clinical Translation
STEFAN MIHAELA

[image: ]Mihaela C. Stefan received her B.S. in Chemical Engineering and Ph.D. in Chemistry from Politehnica University Bucharest, Romania. She worked as a Postdoctoral Researcher in Matyjaszewski’s group at Carnegie Mellon University from 2002 to 2003. She also worked as a research scientist in Richard D. McCullough's group at Carnegie Mellon University, synthesizing block copolymers containing semiconducting polythiophenes.
She joined the Department of Chemistry and Biochemistry at the University of Texas at Dallas in 2007 and is currently a Eugene McDermott Professor and Department Head. She received the NSF Career Award in 2010, the NS&M Outstanding Teacher Award in 2009 and 2017, the Inclusive Teaching Diversity Award in 2012, the President’s Teaching Excellence Award in 2014, Provost’s Award for Faculty Excellence in Undergraduate Research Mentoring in 2015, and Provost’s Award for Faculty Excellence in Graduate Research Mentoring in 2021. She also received the Wilfred T. Doherty Award from the Dallas Forth Worth Local Section of the American Chemical Society in 2021. She is an Associate Editor for the ACS Applied Polymer Materials.
 Her research group is developing novel organic semiconductors for organic electronics, biodegradable and biocompatible polymers for drug delivery applications, and rare novel catalysts for polymerization of dienes and cyclic esters. At the University of Texas at Dallas, she supervised 44 graduate students, and 35 Ph.D. students graduated with a Ph.D. in Chemistry under her supervision. She also mentored ~175 undergraduate students who worked in her research lab on various projects.
Title of the BIOMMEDD 2026 lecture: 
Amphiphilic Polycaprolactone Diblock Copolymers for Delivery of Anticancer Drugs
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[image: ]ADAM RAZVAN
Dr. Răzvan Adam is a Primary Physician in Orthopedics and Traumatology, Associate Professor, and Doctor of Medicine with extensive experience in orthopedic surgery, traumatology, and biomaterials research. He currently serves as Associate Professor at Titu Maiorescu University and as Primary Physician at Elias University Emergency Hospital, Bucharest. He is also the Coordinator of the Orthopedics Department at Memorial Healthcare Hospital.
Dr. Adam obtained his PhD in Medicine from Carol Davila University of Medicine and Pharmacy, Bucharest, with a thesis focused on biodegradable Mg-Ca alloys for orthopedic applications. His research interests include biodegradable biomaterials, orthopedic implants, and nanotechnologies. He is the inventor of the OSIM patent “Multimaterial Rod for External Fixator” and has participated in several national and international research projects.
He is the President and founding member of the Romanian Orthopedic Society for the Study of Biomaterials and a member of several professional organizations, including SICOT and SOROT. Dr. Adam has authored numerous scientific publications, books, and conference presentations and has received multiple awards for innovation and research, including the EUROINVENT Gold Medal and the Best Oral Presentation Award in Biomaterials in Orthopaedics.
Title of the BIOMMEDD 2026 lecture: 
Cementation and interface analysis by different microscopically techniques of failure cases after BHR hip-resurfacing arthroplasty

BIRU IULIANA
[image: ]Dr. Elena Iuliana Bîru is Associate Professor in the Department of Bioresources and Polymer Science at the Faculty of Chemical Engineering and Biotechnology, National University of Science and Technology Politehnica Bucharest. She received her PhD in Chemical Engineering in 2020. Her academic and research career has been closely connected to advanced polymer science, sustainable materials, and nanotechnology. Dr. Bîru has been actively involved in numerous national and international research projects, serving in roles ranging from research assistant and postdoctoral researcher to project director. Her recent projects include the development of smart hydrogels for cancer therapy, sustainable self-healing polymeric materials for electronics, and polymeric nanovectors for gene therapy applications. She has also contributed to Horizon Europe initiatives in biomedical engineering and advanced functional materials. Her expertise includes polymer synthesis and characterization, graphene functionalization, advanced spectroscopic and microscopic techniques, and the development of multifunctional biomaterials. Dr. Bîru has authored more than 30 scientific publications and presented her research at leading international conferences in Europe and the United States. In addition to her research activities, Dr. Bîru plays an active role in academic leadership and international collaboration. Since 2024, she has served as Director of the Advanced Polymer Materials Group, coordinating the group’s research strategy, human resources, logistics, and scientific visibility.
Title of the BIOMMEDD 2026 lecture: 
Ultrafast-Gelling Multifunctional Hydrogels for Integrated Self-Healing and Strain-Sensing Applications



CIMPOESU NICANOR
[image: ]Nicanor Cimpoesu, Ph.D., Habil. Full Professor, Department of Materials Science, Gheorghe Asachi Technical University of Iași. Vice Dean of Materials Science and Engineering Faculty, Technical University Gheorghe Asachi from Iasi, Erasmus coordinator of Materials Science and Engineering Faculty and coordinator of ESIM laboratory (https://esimsim.ro/). Born / Nationality: Romania. Received Ph.D. (Engineering) in 2010, with a thesis investigating the internal friction properties of metallic shape-memory alloys. Achieved habilitation (habilitation degree) in 2018, affirming full professorship, Phd students coordinator since 2019 with 3 doctors confirmed. Authored approximately 235 scientific publications (ResearchGate) garnered about 1412 citations on ResearchGate, and around 1800 citations on Google Scholar.  The author has the H factor 19 in 2025 (WoS), 20 (1716 citations on Google Scholars and Scopus. Published more than 10 technical content books (like Active Materials for Medical Applications, Corrosion Resistance Enhancement of Materials Surface, Automotive Brake Disc Materials). Coordinated four national and International research projects like the European Horizon 2020 project CeLaTeBa(SURPF2301300009), focusing on microstructure of materials, biodegradable metallic materials, corrosion resistance and smart materials. Participated in more than 30 national research projects, including: development of high-entropy alloy-based materials for tooling (PN-II-PT-PCCA-2013-4-1048), fabrication of high-damping thin shape memory films via pulsed laser deposition (PN-II-RU-PD-2011-3-0186). CNATDCU member since 2024, reviewer for different ISI Journals, editor of ASTR journal.
Title of the BIOMMEDD 2026 lecture: 
Electro-chemical corrosion behavior of Zn-based alloys for medical applications

COTRUT COSMIN
[image: ]Dr. Cosmin M. Cotrut is Associate Professor at the National University of Science and Technology Politehnica Bucharest, within the Faculty of Materials Science and Engineering. He has authored seven books and book chapters (Springer Nature, Elsevier) and has contributed to over 100 peer reviewed scientific papers resulting in an h-index of 24 and accumulating over 1500 citations. Additionally, he was an invited professor in other international universities (Ecole Polytechnique Universitaire de Lille, France and Tomsk Polytechnic University, Russia). The primary research interest is related to degradation and corrosion of biomaterials with outstanding contributions in the domain of surface biofunctionalization methods aimed at enhancing osseointegration and inducing antibacterial properties. This includes the development of biomimetic coatings of hydroxyapatite doped or co-doped with Mg, Sr, Ag, Zn through electrochemical methods. Additionally, efforts are directed towards improving biocompatibility and tribological properties through the application of thin layers based on nitrides, carbides, oxides or metallic glasses utilizing PVD techniques The research also encompasses the control of degradation in biodegradable alloys via polymer-based and PVD coatings, as well as the development of novel Ti-based biocompatible alloys obtained through both traditional methods and additive manufacturing techniques. Furthermore, these alloys undergo biofunctionalization through nanostructuring and/or surface coating. He holds editorial positions at several prestigious publishing houses including serving as an Editorial Board Member for Scientific Reports (Springer Nature), Heliyon (CellPress), and Coatings (MDPI), as well as a Guest Editor for Thin Solid Films (Frontiers in Materials).
Title of the BIOMMEDD 2026 lecture: 
From Surface Engineering to osseointegration: The role of multifunctional coatings


NELE PIEN
[image: ]Polymer Chemistry and Biomaterials (PBM) group, Ghent University.
Dr. Nele Pien is a postdoctoral researcher at Ghent University working at the interface of polymer chemistry, biomaterials, and biofabrication. Her research focuses on photo-crosslinkable natural and synthetic polymers as well as hybrid biomaterial systems for tissue engineering and regenerative medicine. Using light-based manufacturing approaches such as digital light processing (DLP) and volumetric additive manufacturing (VAM), she develops cell-compatible constructs with tunable mechanics and architecture. She has authored more than 30 peer-reviewed publications and has delivered multiple invited lectures at international conferences.
Title of the BIOMMEDD 2026 lecture: 
Engineering Regeneration Through Light: Modular Biomaterial Platforms for 3D Biofabrication


DOBRE OANA
[image: O imagine care conține Chip de om, persoană, de interior, perete  Descriere generată automat]Dr. Oana Dobre, Lecturer in Biomedical Engineering, Centre for the Cellular Microenvironment, Advanced Research Centre, University of Glasgow, UK. Oana Dobre holds a PhD in Mechanical Engineering (Tribology) from Imperial College London. After her doctoral studies, she worked as a Research Associate at the University of Manchester for two years, where she became fascinated by mechanobiological research and developed an expertise in biology to complement her extensive engineering background. From 2017 to 2022, Oana was a Research Associate at the Centre for the Cellular Microenvironment (CeMi) at the University of Glasgow. Her research focused on developing and characterizing full-length protein-based hydrogels for efficient growth factor delivery for tissue engineering applications, with a particular emphasis on bone tissue regeneration, spinal cord injuries, and vascularization. She started a Lecturer in Biomedical Engineering position at the University of Glasgow in 2022. 
Her current research is focused on the development of a biomaterial platform using piezoelectric constructs for applications in regenerative medicine, particularly muscle regeneration, in vitro tissue models for drug testing, and new therapies using additive manufacturing techniques. Oana’s work combines a strong engineering foundation with deep knowledge of stem cell biology and extracellular matrix dynamics.
Title of the BIOMMEDD 2026 lecture: 
Engineering the Future Vessel: Electrospun Poly(3-hydroxybutyrate-co-3-hydroxyvalerate) Scaffolds for Small-Diameter Vascular Grafts in Bypass Surgery







EARAR KAMEL 
[image: O imagine care conține text, Chip de om, persoană, îmbrăcăminte  Descriere generată automat]Professor Earar Kamel, University „Dunarea de Jos” Galati, Romania, Medicine and Pharmacy Faculty, Dental Medicine Department, MD Pedodontics - a second specialty, Primary prosthetic dentist - second specialty, Specialist - Periodontology- second specialty, MD General Stomatology, Iasi, Romania, graduated from University of Medicine and Pharmacy „Gr. T. Popa” Iasi – Stomatological Faculty. Member of the EUROINVENT Scientific Committee, Iasi, Romania, May 21, 2016, Member of EUROINVENT Organization Committee, Iasi, Romania, May 21, 2016, Member of the organizing committee of EuroInvent - European Exhibition of Creativity and Innovation, Iasi, 16 May 2015, Romania, Member of the organizational scientific committee of EuroInvent - European Exhibition of Creativity and Innovation, Iasi, 19-21 May 2016, Romania. Member of professional organizations of CMDR-College of Dental Practitioners in Romania – member, ASRRO - The Romanian Society of Oral Rehabilitation Association, SRP - Romanian Society of Periodontology – member, ANSPR - National Association of Pediatric Dentistry in Romania, UNAS - National Association of Dental Associations – member, ARSW - Romanian Straight Wire Association.
Title of the BIOMMEDD 2026 lecture:
Ceramic Biomaterials in Dental Prosthetics: From Scientific Foundations to Clinical Applications

[image: O imagine care conține Chip de om, persoană, zâmbet, om  Descriere generată automat]ENE RAZVAN
Prof. Dr. Razvan Ene got his MD and started working as a Trauma and Orthopedics resident in 2004, when starts working day and sometimes endless on-call nights learning the implications and subtilities of being an Orthopedic surgeon by believing in the developmental and shaping force of breaking out of its own comfort zone, accepting the most challenging medical cases. He activates in the fields of Trauma, Sports and arthroscopic surgery, Primary and Revision Joint Replacement Surgery, Orthopedic Oncology surgery with over 15.000 surgical cases in his credential book. 
Since that time he got his PhD with “Magna Cum Laude” in 2011 and became an Assoc. Prof. in 2017, during all these years also shaping the dreams and minds of Medical students and residents. He is currently the Chairman of Orthopedic Department of the biggest Emergency Hospital in Bucharest, Romania and of the Romanian Society of Orthopedics and Traumatology (SOROT), member of various other Orthopedic National and International Societies (SRATS, AOLF, SICOT, EFFORT, ARSD, etc.), European Board of Orthopedics and Traumatology (EBOT) examiner. As a human, doctor and a mentor he always stresses the importance of being empathetic with the patient’s condition but is also passionate and up-to-date regarding the research in the physiopathological mechanisms of a disease, biomechanics and biomaterials behavior of orthopedic implants within the human body in order to get the best possible results in any given situation. As a researcher he published hundreds of articles in Medical and Biomedical Journals (Multidisciplinary Digital Publishing Institute - MDPI, Key Engineering Materials-KEM, Romanian Journal of Morphology and Embryology, Journal of Medicine and Life, Journal of Surgical Sciences, etc.), being the sole author and co-author of different chapters published in Medical Textbooks (Clinical exam in Orthopedics, Surgical Treaty – different volumes), coordinating research studies and various Curriculums (National Joint Replacement Program, National Bone and Tendon Procurement and Transplant).
Title of the BIOMMEDD 2026 lecture: 
Calcium Sulphate as a Biodegradable Antibiotic Carrier Used in Osteomyelitis and Septic Arthritis Treatment
[image: Europass CV]GHIBAN BRANDUSA
Brânduşa Ghiban is a renowned Romanian university professor and researcher, internationally recognized for her contributions to materials science, physical metallurgy, and metallic biomaterials. She conducts her academic and research activities at the National University of Science and Technology Politehnica Bucharest.
Areas of Expertise: Physical metallurgy of metallic materials, material failure analysis, metal corrosion, material testing, and advanced processing of biomaterials.
She has served as a researcher and visiting professor at prestigious European universities, including Politecnico di Torino (Italy, 2000–2011), the University of Patras (Greece), La Sapienza University of Rome (Italy), and École Nationale d'Ingénieurs de Tarbes (France). She has managed and participated in numerous national and international projects funded by entities such as UEFISCDI, CNMP, MENER, and RELANSIN. She is the author and co-author of over 13 specialized books and scientific guides. She maintains an intense publishing activity, with numerous papers indexed in international databases (visible on profile platforms like ResearchGate), focusing on the microscopic study and mechanical behavior of alloys used in medical and industrial applications.
Title of the BIOMMEDD 2026 lecture: 
Biodegradation of Zinc Alloys in Different Surface Conditions

GRADINARU SEBASTIAN
[image: ]Dr. Gradinaru Sebastian is a consulting general surgeon at Ilfov County Emergency Hospital and holds an academic position as an Associate Professor in General Surgery at Titu Maiorescu University, Faculty of Medicine. His specialization in emergency surgery, breast, oncological, upper gastrointestinal, and colorectal surgery has provided him with exposure to innovative technologies and a variety of biomaterials utilized in surgical procedures, such as herniorrhaphy materials, diverse stents for viscera, suture materials, haemostatic sponges, dyes for mapping and sentinel lymph node biopsies, inks for tattooing, and agents that promote healing.  In addition to publishing numerous papers on both fundamental and clinical research, Mr. Gradinaru has authored books and chapters in surgical textbooks. He is responsible for coordinating graduation and doctoral theses and participates actively in the surgical training program within his department. His training in breast oncoplastic surgery was conducted in Ireland, where he gained experience working with various types of implants, metallic and resorbable clips, cosmetic stitches, and innovative fluorescent dyes.
Title of the BIOMMEDD 2026 lecture: 
Scrotum Nephroptosis Associated With a Bilateral Inguinoscrotal Hernia in an Orthopedic Patient with Bilateral Knee Osteoarthritis - A Multidisciplinary Case Report Proving the Different Biomaterials Used on the Same Patient







GRUIONU LUCIAN
[image: ]Lucian Gheorghe Gruionu, Professor, PhD, Eng., habil., is a senior academic and researcher in mechanical and biomedical engineering at the Faculty of Mechanics, University of Craiova, Romania. His research activity over more than two decades has been focused on medical robotics, image-guided interventions, biomechanics, and the development of advanced medical instruments and intelligent diagnostic systems. Professor Gruionu has extensive international research experience, having worked as a researcher and collaborator at prestigious institutions in the United States, including Johns Hopkins University, Georgetown University, and Indiana University School of Medicine. His work has been carried out in close collaboration with clinicians, addressing real clinical needs in minimally invasive procedures, particularly in bronchoscopy, endoscopy, interventional radiology, and oncologic diagnostics. He has served as principal investigator and project director for numerous national and international research grants, including large collaborative projects funded through European and Norwegian mechanisms, focusing on artificial intelligence, robotic navigation, and innovative medical devices. His research has led to the design and validation of novel robotic platforms for flexible instrument navigation, as well as AI-based systems for radiation-free guidance in complex anatomical environments.
Professor Gruionu is the author and co-author of over one hundred peer-reviewed journal articles, conference papers, and book chapters, and he is an inventor of patented medical devices in the field of medical robotics and image-guided interventions. In parallel with his academic activity, he is co-founder and CEO of an R&D-oriented company, actively involved in the translation of research results toward clinical and industrial applications. His current research interests lie at the intersection of robotics, sensing technologies, and artificial intelligence, with the objective of developing safer, smarter, and clinically relevant systems that enhance physician capabilities and improve patient outcomes in minimally invasive medicine.
Title of the BIOMMEDD 2026 lecture:
An Open-Source AI-Assisted Workflow for Bone Defect Segmentation, Implant Planning and Biomechanical Loading Integration

MANOLE MARIUS
[image: ]
Marius Manole, DDS, PhD, Associate Professor of Propedeutic and Esthetic Dentistry, Department of Prosthetics and Dental Materials, Faculty of Dentistry, University of Medicine and Pharmacy „Iuliu Hatieganu” Cluj-Napoca, Vice Dean – Academic, Management and Development, I graduated the Faculty of Dentistry UMF Cluj-Napoca in 2001, holds a PhD in Medicine and a Master degree in implant supported prosthesis and radio-diagnosis course. More then 20 years experience in dental prosthetics, dental esthetics and implant supported prothesis. Professional and Scientific activities : 1 books published as co –autor, more then 40 papers published in extenso, many scientific presentations and paper published as abstract in the proceeding of international conferences, invited speaker at several national scientific meetings, reviewer for several specialty scientific journals. Also, he was involved in various research projects focused on dental biomaterials. Research interest: prosthetic dentistry, prosthetic on implants, esthetic dentistry, dental biomaterials, digital dentistry.
Title of the BIOMMEDD 2026 lecture:
Digital versus Conventional Workflows in Prosthodontics and Implant Dentistry: A Comparative Analysis of Accuracy & Time

MANOLEA HORIA 
[image: ]Horia Octavian Manolea is Professor at the Prostheses Technology and Dental Materials Department and currently Chief of the 1-st Department of the Faculty of Dentistry from the University of Medicine and Pharmacy, Craiova, Romania. He graduated as valedictorian the Faculty of Dentistry in 2001, holds a PhD in Medicine and a Master degree in implant supported prosthesis. Research interests include the bioactive materials study, mainly of bone augmentation materials, restorative materials research, implant supported prosthesis technologies, development of ceramic and metal-ceramic technology, dental and periodontal structures morphology study. His professional and scientific activity comprises 10 textbooks, more than 80 papers published in scientific journals of which 50 were published in ISI journals with impact factor, more than 200 papers published in abstract in the proceedings of international or national conferences, invited speaker at several national and international scientific meetings, reviewer for several specialty scientific journals.
Title of the BIOMMEDD 2026 lecture: 
Artificial Intelligence in Dentistry and Dental Research 


[image: Epuizarea personalului medical, sindromul de burnout și reacția la stres pe  termen lung - ce știm și ce trebuie să știm - CRED in medicina]MICLEA HORATIU
Dr. Horațiu Miclea is a psychiatrist with international experience in Romania and France, specializing in clinical psychiatry, forensic psychiatric expertise in criminal and civil cases, bipolar disorder, suicide prevention, and the use of modern technologies in mental health, including virtual reality exposure therapy and neuromodulation. He currently works as a psychiatrist within the NORD Medical Group and as an associate professor at the Carol Davila University of Medicine and Pharmacy in Bucharest. He is also an affiliated lecturer at Babeș-Bolyai University in Cluj-Napoca.
With a career spanning more than 25 years in the medical and academic fields, Dr. Miclea has held leadership positions in hospitals and psychiatric centers in France, including at the Centre Hospitalier Spécialisé de la Savoie, where he served as head physician of community and inpatient psychiatric services. In parallel, he works as a forensic psychiatric expert for the French Ministry of Justice and provides psychiatric teleconsultations through the Qare.fr platform.
Academically, he was a full-time faculty member at Babeș-Bolyai University in Cluj-Napoca, where he taught subjects such as neuropsychology, human genetics, clinical psychodiagnostics, and clinical psychology. He holds a PhD in psychology and is the author of several scientific papers and presentations, with current interests in neuroscience, connectome theory, the use of virtual reality in psychiatry, and lifestyle medicine. Dr. Horațiu Miclea speaks Romanian, French, and English fluently and carries out his professional activities between Romania and France.
Title of the BIOMMEDD 2026 lecture:
Connectome Theory and Virtual Reality Exposure Therapy: An Integrative Perspective




MOHAN AUREL
[image: ]Professor Dr. Mohan Aurel-George, was born in the city of Bucharest on 27.04.1983, graduated from the Oltea Doamna General School, after which he graduated from the Mihai Eminescu National College in 2001. He attended the Faculty of Medicine and Pharmacy Oradea, specializing in General Medicine in the period 2002-2008, after which he was a resident doctor in the clinical department of Neurosurgery at the Oradea County Emergency Clinical Hospital between 2009-2015. In 2014, he obtained the title of doctor in medical sciences at the doctoral school of the Carol Davilla University of Medicine and Pharmacy in Bucharest. He began his university career in 2009, obtaining through a competition the position of university trainer in the Department of Surgical Disciplines, Faculty of Medicine and Pharmacy, University of Oradea. In 2016, he took the exam for the position of Lecturer at the University of Oradea - Faculty of Medicine and Pharmacy, and at the same time, from the position of specialist neurosurgeon, he became the head doctor/coordinator of the operating room at the Oradea County Emergency Clinical Hospital. 
In 2019, he becomes Associate Professor at the University of Oradea, and in 2021 he takes the primary exam, thus becoming a primary neurosurgeon also at the Oradea Neurosurgery Clinic. In 2022, he takes the exam for the position of Full Professor at Oradea University and is appointed Secretary of State at the Bucharest Ministry of Health, where he begins his work between January 2022 until February 2023.
In October 2023, he is elected in the position of Head of Department of Surgical Disciplines, at the University of Oradea – Faculty of Medicine and Pharmacy. Currently, Dr. Mohan Aurel-George leads the residency program at the Oradea Neurosurgery Clinic, as a University Professor and primary neurosurgeon and is the coordinator of the Oradea County Emergency Clinical Hospital.
Title of the BIOMMEDD 2026 lecture: 
Customized cranioplasty using cranial repair system implants from biomaterials and recovery for the patients after severe traumatic brain injury - case study and report

MICULESCU FLORIN[image: A person wearing glasses and a plaid shirt
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Florin Miculescu is a Full Professor at the Materials Science and Engineering Faculty from National University of Science and Technology Politehnica Bucharest, Romania. He leads a research group working on advanced methods for materials, biomaterials and nanomaterials obtaining, processing and characterization and he coordinates two research laboratories. He has participated in five postdoctoral stages in Europe and USA and applied his expertise in various research projects related to materials science, engineering and technology. His research activities are presented in >160 papers indexed in Web of Science Clarivate Analytics (h Index >30), books and book chapters, edited books and patents. He is an Editorial Board Member and Guest Editor of some WoS indexed journals. He is the Director of the Doctoral School in his Faculty and a former President of the Materials Engineering and Science Committee from CNATDCU – Ministry of Education Romania. He received more than 100 awards for his contribution in science (for published papers, presentations and patents).
Title of the BIOMMEDD 2026 lecture: 
Enhanced antibacterial and mechanical performance of 3D printed bone reconstruction implants

[image: ]MOLDOVAN MĂRIOARA 
Mărioara Moldovan, Ph.D., Research Professor, Director of “Raluca Ripan” Chemistry Research Institute, Babes Bolyai University, Cluj-Napoca, Romania. Her research focuses on the development and transfer of innovative technologies for the synthesis of nanostructured powders and advanced precursors for composite materials, as well as on the design of functional hydrogels and biomaterials for applications in dentistry and medicine. She is the first researcher in Romania to introduce graphene into dental materials, particularly in composites, cements, and dentin adhesives, opening new directions in this field.
Her scientific interests include the development of micro- and nanofillers, biomaterials, bioadhesives, and hydrogels for applications in dental caries prevention, dentistry, and medicine. Her work encompasses dental restorative composites, sealants, inorganic fillers such as bioglasses and nanocrystalline powders, sol–gel-derived nanomaterials, and surface functionalization strategies to enhance compatibility with polymer matrices. She also contributes to the development of biocompatible materials for dental implants and tissue reconstruction, as well as light-curable adhesive systems capable of forming thin functional films.
More recently, her research has expanded toward advanced graphene-based (graphitic carbon nitride) biomaterials integrated with photodynamic therapy for the treatment of oral tissue disorders. These bioactive thin-film systems combine structural performance with light-induced therapeutic effects, offering innovative solutions for oral tissue regeneration.
Through her contributions, she is recognized as a leading promoter of graphene-based and other advanced nanomaterials in dental applications, significantly contributing to the development of modern strategies for oral tissue restoration and therapy.
Title of the BIOMMEDD 2026 lecture: 
Engineering Smart Hydrogels for Oral Healthcare Applications Combined with Photodynamic Therapy

[image: ]POPA CATALIN
Head of Biomaterials Research Group; Technical University of Cluj-Napoca, Romania. Dr. Cătălin Popa is a Professor in the Department of Materials Science and Engineering, Head of the Biomaterials Research Group in the Technical University of Cluj-Napoca (TUCN), Academic Vice – Lead of European University of Technology Institute for Nanomaterials and Nanotechnologies (EUTINN). He is an Engineer since 1986 and, after working as a design engineer in several companies, he has become a member of the academic staff of TUCN since 1990. From the very early stages of his career, he worked in the field of Biomaterials and, later, he created the Biomaterials Research Group. Doctor of Engineering since 1997, Professor Popa was awarded a NATO / Royal Society Fellowship in the University of Nottingham (2000). He was a recognized researcher in numerous research projects in the UK, in the IRC in Biomedical Materials, Queen Mary, University of London, and Rutherford Appleton Laboratory, STFC, as well as director in 29 research grants awarded by Romanian public funding bodies. The Biomaterials Research Group he leads focuses on optimisation of medical implants / devices, Tissue Engineering applications, drug delivery systems and Medical Microfluidics. Fundamental or developmental research for industry, in Romania, Germany, UK or Japan is, also, a key topic for the group he leads. Prof. Cătălin Popa is member of the Materials Engineering and Science Commission in The National Commission for the Attestation of Titles, Diplomas and University Certificates (CNATDCU), Romania.
Title of the BIOMMEDD 2026 lecture: 
Advances in therapy and diagnostic systems using a microfluidics approach

MUNTEANU CORNELIU
[image: ]Prof. Univ. Dr. Ing. Corneliu Munteanu is a highly distinguished Romanian academic and researcher who has dedicated his life’s work to the advancement of mechanical engineering and materials science. Born on December 12, 1957, in Onișcani, Bacău County, his journey in higher education began at the Faculty of Mechanics within the Polytechnic Institute of Iași, where he graduated top of his class in 1983. Driven by a deep passion for technological innovation, he pursued advanced doctoral studies and successfully earned his PhD in Engineering in 1994, specializing in Materials Science with a groundbreaking focus on the production of amorphous metallic ribbons. Throughout his remarkable academic career spanning over four decades at the “Gheorghe Asachi” Technical University of Iași (TUIASI), Professor Munteanu steadily rose through the ranks to achieve the status of Full Professor in 2001. Beyond the classroom, his administrative leadership has left a lasting impact on Romanian higher education. He has served as a PhD supervisor since 2002, guiding generations of researchers, and currently leads the Council for University Doctoral Studies (CCPD - Mechanics) at TUIASI. His expertise was also utilized on a national level between 2007 and 2012, when he held major governmental roles within the Romanian Ministry of Education, including Director of the National Center for Recognition and Equivalence of Diplomas. As a corresponding member of the Academy of Technical Sciences of Romania (ASTR), Professor Munteanu is widely recognized for his cutting-edge scientific contributions. His research portfolio, highly regarded on platforms like ResearchGate, focuses on advanced materials such as medical biomaterials, biodegradable substances, and thermal spray coatings for surface engineering [astr.ro]. Utilizing state-of-the-art techniques like Scanning Electron Microscopy (SEM), he has unlocked new insights into materials characterization. His extensive findings are published across five landmark specialized textbooks and numerous invention patents, solidifying his legacy as a pillar of Romania's engineering community.
Title of the BIOMMEDD 2026 lecture:
The Role of Ca, Sr, and Zn in the Main Properties of Mg-Based Biodegradable Alloys for Biomedical Applications

[image: ]MICULESCU MARIAN
Dr. Marian Miculescu, Full Professor specialized in materials science, mechanical and thermophysical properties of materials. He graduated as valedictorian the Faculty of Materials Science and Engineering, University Politehnica of Bucharest in 2003 and has obtained his Ph.D. in Materials Science in 2010. He is working in the field of materials science (thermal properties, mechanical properties, materials synthesis and characterization, thermal treatments and advanced materials) with over 25 years of experience in the domain. During his career he has participated in postdoctoral stages in Europe and USA in the field of materials science, nanomaterials and materials characterization. He is also the head of a research laboratory within the Faculty of Materials Science and Engineering. He published over 70 peer-reviewed research articles, 3 international patents, 7 international book chapters and presented many communications and more than 50 posters at international conferences. On ISI Web of Knowledge his h index is 20. In the past 15 years, has participated in more than 25 national research projects in the field of materials science, engineering and technology. He received international awards and is a member of several professional associations from Europe.
Title of the BIOMMEDD 2026 lecture: 
The Interplay Between Corrosion, Mechanical Properties and Fracture Behavior in Magnesium Alloys

SACELEANU Vicențiu 
[image: O imagine care conține persoană, de interior, Chip de om, îmbrăcăminte  Descriere generată automat]Dr. Vicentiu Saceleanu was born in 1968 in Sibiu - Romania, graduated from the Faculty of Medicine and Pharmacy „Iuliu Hațieganu„ Cluj-Napoca, Romania in 1994, received his Ph.D. from Lucian Blaga University (Sibiu-2011) and since 2011 he is the head of the Neurosurgical Department (County Hospital - Sibiu). Since 2000 he is a member of the Romanian Society of Neurosurgery, AOS International, Medical College of Sibiu and since 2016 he became a member of the Romanian Society of Biomaterials. He was a Associate Professor at Lucian Blaga University and since 2017 he joined the University of Sibiu as a full Professor, directing the Neurosurgical Department. In 2011 dr. Saceleanu founded the Neurosurgical Circle from Sibiu with 50 active students, participating in over 15 international and national congresses and coordinated over 20 presentations. Dr. Saceleanu is the author of 3 neurosurgical books, coauthor in 2 books and he published 194 articles in national and international journals.
SCIENTIFIC ACTIVITY:
- Participation in numerous congresses and courses of Continuing Medical Education in Neurosurgery starting from 1995; participation in the national and international conferences as chairman and speaker: Romanian-German Courses of Neuro-traumatology; Sibiu Medical Days Conference, Chairman at Sibiu Medical Days 2011, 2013; International Seminar Paulo Freire “For a pedagy of the dialogue”; Stroke Conferences with international participation and symposia of Neurology and Psychiatry, Neurophysiology Electrodiagnostic Conference, Congresses and conferences on Neuroprotection and Neuroplasticity, Neurooncology Conference, Symposium "Il metodo Feuerstein”, National Symposium of corticosteroids, the Conferences of the Society of Surgery;
- Participation to specialized courses in the field of neurosurgery: Skull Base Surgery Course; Bucharest; Vertebroplasty course Bucharest;
RESEARCH ACTIVITY:
- Professional training of residents (Neurology, Surgery, Orthopedics, Ophthalmology, Forensic Medicine), since 2011 till present;
- Founder and coordinator of the Neurosurgery Circle, LBUS, 2013,
- Development of Syllabus and course description of Neurosurgery discipline within the II Department of
V. Papilian Faculty of Medicine Sibiu;
- MAIN organizer of the Conference: “Treatment options and methods of rehabilitation in stroke and spinal pathology ", Sibiu, 2014, December 5.
- Member of the Scientific Commission of the County Clinical Emergency Hospital Sibiu, decision of Sibiu County Council no. 111/23.01.2015.
- Member of the Research Group of Ocular Surface, since 2014;
- Chairman of the Organizing Committee of the 45th edition of the Congress of the Romanian Society of Neurosurgery, Sibiu, October 2019;
- manager of the interntional project on Erasmsus Programme - Brain Revealed: Innovative Technologies in Neurosurgery Study – Universitatea Lucian Blaga din Sibiu;
Title of the BIOMMEDD 2026 lecture:
3D Reconstruction in Neurosurgical Training







VOICU Stefan Ioan
[image: cv SIV Jan 2021]Stefan Ioan Voicu is Professor and Head of Department of Analytical Chemistry and Environmental Engineering at the Faculty of Chemical Engineering and Biotechnologies, National University of Science and Technology Politehnica Bucharest and Associate Member of the Academy of Romanian Scientists. 
He started his career in 2005, with a Bachelor in Organic Chemistry (from 2005), Ph.D. in Polymeric Membranes (from 2008), and Habilitation in Chemical Engineering (from 2016). He published 15 books and book chapters (Wiley, Springer Nature, Elsevier), >100 peer reviewed scientific papers with Hirsch index 45, total number of citations 6200+. 
The main research interests are related to polymeric membranes for biomedical applications with outstanding contributions in the field of surface functionalization methods for hemodialysis and osseointegration and polymeric membranes for water purification (first report in literature for membranes with self-indicating properties, that change the color surface during filtration process). Except academic activity, Prof. Voicu has also experience in the field of industrial research, being for two years Research Scientist at Honeywell Automation and Control Solutions, Sensors Laboratory with 3 granted US Patents (US 7,695,993 B2, US 7,867,552 B2, US 7,913,541 B2) developed in the field of metallic surface functionalization for SAW chemical sensors. He served as editor at different prestigious publishing houses, like Elsevier or Springer Nature.
Title of the BIOMMEDD 2026 lecture: 
From Porous Polymeric Films to Artificial Kidney - A Historical and Clinical Journey of Hemodialysis Membranes

SÎRBU Paul Dan 
[image: ]Professor, Orthopedics and Traumatology, Faculty of Medicine, „Grigore T.Popa”
University of Medicine an Farmacy of Iasi;
Chief of Orthopaedic Department Clinical Rehabilitation Hospital Iasi
COMPETENCES: Arthroscopic surgery, Osseous and Endocrine-Metabolic Diseases,
Public Health Services Management; AO and ATLS instructor
Master studies: Sanitary management, bioinformatics and biostatistics 31 Postgraduate Courses, 11 monographs ( 6 first author), 4 chapters in 4 monographs (3 international), 41 articles published in ISI Thomson journals, 35 articles published extensively in BDI journals, 7 research grants (1 director), investigator in 3 international studies, Professor Bologna diploma in 2014, Member of 4 Romanian Medical Societies and 4 International Societies
11 National surgical premieres (MIPO in long bone fractures, Total knee arthroplasties with rotating hinge prosthesis in Hemophilic patients), 15 Regional premieres.
Title of the BIOMMEDD 2026 lecture: 
The Biomechanical and Biological Advantages of a New Polyaxial Angular Stable Plate for Stable Fixation of Transfemoral Osteotomy in Acetabular Revision Arthroplasty
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From Conventional Dosage Forms to Sustainable Plant-Based Capsules: Engineering the Future of Pharmaceutical Biomaterials

 Gultekin Goller

Istanbul Technical University, Department of Metallurgical and Materials Engineering, 34469 Maslak, Istanbul, Turkey


Pharmaceutical capsule systems are widely used in modern drug formulations because they enable precise dosing, high patient compliance and controlled drug release. With the growing interest in sustainable, plant-based alternatives to traditional gelatin capsules, the use of biomass-derived polymers in capsule technologies has gained significance. In this study, the laboratory-scale production of plant-based capsule systems derived from cellulose obtained from agricultural by-products was investigated with the aim of developing sustainable pharmaceutical dosage forms. Cellulose-derived polymer solutions were prepared, and capsule shells were produced using the dip-coating method. The effects of parameters such as polymer concentration, solution viscosity, dip time, coating thickness and drying temperature on capsule formation were evaluated during the production process. Film integrity, shape stability and shell homogeneity were optimised by applying controlled drying protocols. The resulting prototype capsules were characterised in terms of their physicochemical, structural and thermomechanical properties; the morphology, moisture content, mechanical strength, thermal behaviour and structural integrity of the capsule shell were examined. The findings demonstrate the suitability of biomass-derived cellulose-based polymers for the production of functional capsule shells and suggest that they could provide a sustainable alternative for plant-based capsule technologies.












Macroeconomic Resilience in Engineering through Integrated Deep-Tech Infrastructures
Mihnea Cosmin COSTOIU1,2

1National University of Science and Technology Politehnica Bucharest, Bucharest, Romania
mihnea.costoiu@upb.ro
2American Romanian Academy of Arts and Sciences
The modern technical university is undergoing a fundamental evolution, shifting from a traditional model of isolated academic inquiry to one of systemic, macroeconomic intervention. Within the context of the European Union’s pursuit of technological sovereignty, academic institutions must increasingly function as geopolitical anchors - hubs of advanced research that directly counteract supply chain vulnerabilities and drive the transition toward a climate-neutral, digitally resilient economy. This article examines the strategic architecture of the deep-tech ecosystem at the National University of Science and Technology POLITEHNICA Bucharest as a premier case study of this paradigm shift. Rather than an aggregation of disjointed capital expenditures, the university has constructed a highly orchestrated, unified infrastructural matrix designed to aggressively execute the mandates of the European Digital Decade and the European Green Deal. This presentation analyses how foundational capital investments in the CAMPUS and PRECIS research institutes created the institutional gravity necessary to enable a complete hardware-software continuum. This continuum seamlessly interlocks extreme-scale artificial intelligence computing (the HRIA / RO AI Factory), unbreakable terrestrial quantum communications (RoNaQCi), and next-generation semiconductor microelectronics and prototyping (NanoIC, PNTS, and IPCEI ME/CT). To sustainably power this digital architecture without compromising climate objectives, the ecosystem integrates advanced zero-carbon energy frameworks, specifically focusing on hydrogen economies (Ro-HydroHub) and advanced nuclear energy deployment (SMR simulators and the PRO ALFRED Generation IV demonstrator). Supported by the real-world application layer of National Competence Centers and benchmarked by the frontier scientific excellence of European Research Council (ERC) grants, this "triple helix" model binds academic activities, the commercial industrial base, and proactive governmental policy. Ultimately, this paper outlines how strategically interlocked research infrastructures engineer macroeconomic resilience, reverse regional brain drain and transform the national economy from a passive consumer of imported technology into a sovereign, active contributor to the European industrial base.








Microfluidics in gene therapy
Ciprian Iliescu

eBio-hub Research Center, National University of Science and Technology Politehnica Bucharest
National Institute for Research and Development in Microtechnologies- IMT Bucharest
Academy of Romanian Scientists

Recent development in microfluidic technologies, such as organ-on-a-chip, droplet microfluidics and high-throughput screening are revealing the potential of these platforms to address challenges related drug and gene delivery, due to the small volume of samples used, short processing time, and improved process control. The talk will present the use of microfluidic hydrodynamic flow focusing to enable an accurate control of self-assembling nanoparticles with a special focus on DNA compaction. Two approaches will be illustrated. The first method is based on rapid change of solvent quality. As a result, a rapid change of solvent quality takes place in the central stream, and the surfactant-bound DNA molecules undergo a fast coil-globule transition. By adjusting the concentrations of DNA and surfactant, fine-tuning of the nanoparticle size – down to a hydrodynamic diameter of 70nm with a polydispersity index below 0.2 – can be achieved with good reproducibility. The second method relied on the controlled diffusive mixing of surfactant and DNA solutions through a water stream of tunable width. Using this method the smallest nanoparticles achieved were about 30 nm in hydrodynamic diameter, meaning that most of them contained a single DNAmolecule (<2 kbp). Due to the consistent 'batch-to-batch' results, the well-controlled nanoparticle size, the current microfluidic methods can be successfully used for gene therapy applications as well as for the synthesis of tailored soft nanoparticles.




















Advanced 3D-Bioprinting for synthesis of various biomedical devices: from biomimetic tissues to breast phantoms
Horia Iovu 1,2,3
1 Advanced Polymer Materials Group, National University of Science and Technology Politehnica Bucharest, 1-7 Gh. Polizu Street, 011061, Bucharest, Romania, horia.iovu@upb.ro
2 Research Institute of the University of Bucharest (ICUB), University of Bucharest, 91-95 Splaiul Independentei, 050095, Bucharest, Romania
3 Academy of Romanian Scientists, 54 Splaiul Independentei, 050094, Bucharest, Romania


Advanced 3D-bioprinting technologies are revolutionizing biomedical engineering by enabling the fabrication of complex, patient-specific structures that closely mimic the architecture and functionality of native tissues. Our work highlights recent advances in biofabrication strategies, biomaterial design, and hydrogel-based bioinks for the development of next-generation biomedical devices and tissue-engineered constructs. Particular attention is given to extrusion-based bioprinting approaches, bioink formulation principles, and the role of natural and synthetic polymers in achieving enhanced printability, structural fidelity, mechanical stability, and cellular viability [1]. 
The study discusses the development of multifunctional bioinks based on gelatin methacrylate (GelMA), nanocellulose, pectin, alginate, chitosan, and graphene-derived nanomaterials for soft tissue engineering and regenerative medicine applications. Recent studies demonstrated that nanocellulose-reinforced hydrogel formulations exhibit improved rheological behavior, shape fidelity, crosslinking ability, and biocompatibility, making them highly suitable for advanced 3D-bioprinting applications. Furthermore, fish-derived GelMA bioinks showed enhanced printability and cellular viability compared with conventional bovine-derived formulations, supporting the fabrication of stable biomimetic tissue constructs for personalized medicine. 
Various biomedical applications of 3D-bioprinting are presented, including skin regeneration, vascularized constructs, cartilage and bone tissue engineering, as well as complex in vitro tissue models designed to reproduce native extracellular matrix environments and cell–matrix interactions [2]. The research also addresses emerging trends in smart hydrogels, mechanically reinforced bioinks, and biofabrication strategies for clinically relevant tissue architectures. 
In the final part of the study, the focus shifts toward the development of realistic 3D-printed breast phantoms for biomedical imaging, surgical planning, and medical training. These biomimetic breast models are designed to reproduce the anatomical, mechanical, and radiological properties of human tissues, providing valuable tools for mammography calibration, ultrasound validation, and personalized diagnostic approaches. The integration of advanced hydrogel systems and additive manufacturing technologies offers new opportunities for producing customizable breast phantoms with tunable properties, contributing to improved imaging accuracy, clinician training, and patient-specific healthcare solutions.

References. 
[1] Alexandra I Cernencu, Adriana Lungu, Izabela-Cristina Stancu, Andrada Serafim, Ellinor Heggset, Kristin Syverud, Horia Iovu, Bioinspired 3D printable pectin-nanocellulose ink formulations, Carbohydrate Polymers, 220, 2019, 12-21
[2] A.Cernencu, A. Lungu,*  D. M. Dragusin , I. C. Stancu , S. Dinescu, H. Iovu, 3D Bioprinting of Biosynthetic Nanocellulose-Filled GelMA Inks Highly Reliable for Soft Tissue-Oriented Constructs, Materials 2021, 14(17), 4891.


Multifunctional self-assembled Polyvinylalcohol materials for 
biomedical applications

Mircea Alexandru Mateescu1, Wilms Baille1, Grisel Luna Saavedra1, Diana Averill2

1 Department of Chemistry and CERMO-FC Centre, Faculty of Science, Université du Québec à Montréal, 
   Montreal (Québec) H3C 3P8, Canada.  Contact-author e-mail:   mateescu.m-alexandru@uqam.ca
2 Department of Biological Science and CERMO-FC Centre, Faculty of Science, Université du Québec à 	
   Montréal, (Québec) H3C 3P8, Canada.    Contact-author e-mail:     averill.diana_alison@uqam.ca

Introduction.  Severe hepatic failure generates many deaths and the main solution to counteract this drastic condition is liver transplant. However, only 10% of the patients needing a liver transplant receive an organ.  Since hepatocytes account for about 80% of the liver's mass and exert most of its metabolic functions, their well-tailored three-dimensional aggregates are considered representative of liver tissue [1][2]. The isolated hepatocytes may lose their viability and metabolic functions, limiting their possibility of use for clinical, biopharmaceutical, engineering and research purposes. We are now proposing a new series of functionalized scaffolds based on polyvinyl alcohol (PVA) cross-linked by sodium trimetaphosphate (STMP) using an original two step method. 
Experimental. A volume of 100 mL of PVA (10 % solution) was first cross-linked with sodium trimeta-phosphate (STMP) at 20% (conventional degree). Various scaffolds based on PVA derivatives were prepared in the same conditions but also adding galactose, collagen, chitosan or modified starch (CM-Starch). Scaffold strips were placed into 12 well plates and seeded with isolated Rat (Sprague-Dawley) hepatocytes (2 x 106 cells/strip). The obtained scaffolds were characterized by SEM, Solid state NMR, and viability of cell aggregates was established with the Lactate dehydrogenase (LDH) activity released in the medium. 

	Results & Discussions. The proposed method produces high porous matrices (≥ 70 %) with a porosity distribution between 50-1000 μm. 
The re-organization of the cells as aggregates inside the connected pores generates certain aspects as a tissue-like structures.  
The addition of chitosan induced a higher efficiency of cellular adhesion in the 3D PVA microenvironment. 
	[image: ]
Fig 1 - Top view of PVA-STMP-CMS
Scaffolds with aggregates at 48h after inoculation of 106 hepatocytes (SEM voltage 15-30 kV)



Conclusions. The porous scaffolds were able to retain hepatocytes as aggregates (more than 80% adhesion) and viability of more than 50% (superior to the values reported for the 2D cultured cells. 
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Emerging Materials in Biomedicine: Antimicrobial, Bioactive, and Implantable Solutions
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The development of advanced biomaterials is transforming modern biomedicine by enabling innovative solutions for tissue regeneration, infection prevention, and implantable medical devices. In recent years, increasing attention has been devoted to multifunctional biomaterials capable not only of supporting tissue repair, but also of actively interacting with the biological environment through bioactive and antimicrobial properties. These emerging materials are opening new perspectives in orthopaedics, dentistry, regenerative medicine, and other biomedical applications.
This keynote will present recent advances in the design and characterization of bioactive and antimicrobial biomaterials, with particular focus on calcium phosphates, bioactive glasses, functional coatings, and biodegradable materials for implantable applications. Special attention will be dedicated to the development of surfaces able to prevent bacterial colonization and biofilm formation, one of the major challenges associated with orthopaedic and dental implants. Strategies combining bioactivity, surface functionalization, and antibacterial performance are increasingly contributing to safer and more effective biomedical devices.
The lecture will also discuss the role of nanostructured materials and innovative surface engineering approaches in improving biological response and tissue integration. In addition, emerging research on biodegradable alloys and multifunctional coatings emphasizes the interdisciplinary nature of current biomaterials science.
By integrating materials science, nanotechnology, biology, and clinical needs, next-generation biomaterials are moving toward smart and adaptive systems capable of promoting healing while reducing complications and infections. These advances represent a key step toward more personalized, sustainable, and effective biomedical technologies for future healthcare applications.
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Introduction. Functional integration of implanted biomaterials requires the establishment of a sustained, perfusion-competent microcirculation at the implant interface — a challenge central to tissue engineering and regenerative medicine. This work synthesizes three interconnected research programs addressing vascularized construct design, tumor microenvironment modeling, and AI-driven clinical hemodynamic analysis, each grounded in fundamental principles of microvascular network self-assembly and structural adaptation. 
Experimental. Microvascular constructs (MVCs) of isolated microvessel fragments suspended in type I collagen gels were implanted around expanded polytetrafluoroethylene (ePTFE) to evaluate peri-implant vascularization and macrophage activation. Polydimethylsiloxane (PDMS) tissue isolation chambers (TICs) were fabricated and implanted in murine dorsal and cranial window models to enable longitudinal intravital imaging of angiogenesis and collagen remodeling. Patient-derived pancreatic tumor explants were maintained ex vivo within vascularized stromal support tissue for drug sensitivity testing. For clinical translation, preintervention coronary angiograms from 64 STEMI patients were analyzed using a YOLOv8based deep learning classifier, combined with patient-specific Navier–Stokes hemodynamic simulations incorporating collateral vessel network topology. 
Results and Discussion. MVCs maintained perfusion-competent vessel densities comparable to native granulation tissue around ePTFE while significantly reducing activated macrophage density, demonstrating simultaneous pro-vascular and immunomodulatory bioactivity [1]. TICs enabled visualization of angiogenic contact guidance along collagen fibers and recapitulated tumor-associated collagen signatures including TACS-3 configurations associated with poor prognosis in human malignancy [2]. Vascularized stromal support tissue preserved explant histoarchitecture and differential chemotherapeutic sensitivity in patient-derived pancreatic tumors [3]. Deep learning analysis of pre-intervention coronary angiograms achieved 90.2% classification accuracy (AUC = 0.94) for intramyocardial hemorrhage prediction; hemodynamic simulations demonstrated that collateral network topology attenuates distal pressure loading during reperfusion, linking coronary vascular architecture to microvascular injury risk [4].
Conclusions. These findings articulate a unified translational framework — from microvascular self-assembly principles applied to biomaterial integration and tumor microenvironment modeling, to AI-driven computational analysis of coronary vascular networks in acute cardiovascular disease — demonstrating that structural principles governing microvascular network formation have direct and measurable consequences at the clinical scale. 
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Amphiphilic Polycaprolactone Diblock Copolymers for Delivery of 
Anticancer Drugs
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Amphiphilic polycaprolactone (PCL) diblock copolymers were synthesized through the ring-opening polymerization of various γ-substituted ε-caprolactone monomers and subsequently self-assembled in aqueous media to form micelles for anticancer drug delivery. These drug-loaded micelles can passively target tumors via the enhanced permeability and retention (EPR) effect. 
Our research has focused on the following areas:
1. Enhancing drug-loading capacity of amphiphilic diblock copolymer micelles
Strategies were developed to improve the drug-loading efficiency of micelles by tuning substituents within the hydrophobic block and/or co-loading with polyphenols such as resveratrol and quercetin. Non-covalent interactions, including π–π stacking and hydrogen bonding between the anticancer drug doxorubicin and polyphenols, significantly enhanced drug-loading capacity. 
2. Glutathione depletion to overcome cancer drug resistance
Elevated glutathione levels are a key defense mechanism employed by cancer cells to survive oxidative stress and resist chemotherapy. To address this, doxorubicin-loaded micelles prepared from a novel 2,3-diiodomaleimide-functionalized PCL were designed to deplete intracellular glutathione, resulting in significantly enhanced cancer cell death. 
3. Development of enediyne-functionalized micelles for DNA cleavage
Inspired by the mechanism of calicheamicin, enediyne-maleimide substituents were incorporated into the polymer system. Upon activation, these substituents generate diradicals capable of cleaving DNA in cancer cells, leading to potent cytotoxic effects. 
4. Microfluidic organoid platforms for toxicity evaluation
A microfluidic device was developed to culture stem cell-derived organoids that mimic the dynamic microenvironment of living organs. The enhanced cell–cell and cell–matrix interactions within these organoids provide a more physiologically relevant platform for evaluating the ex vivo toxicity and therapeutic performance of drug-loaded micelles.
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Cementation and interface analysis by different microscopically techniques of failure cases after BHR hip-resurfacing arthroplasty
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Introduction. Birmingham Hip Resurfacing (BHR) is an alternative to bone-sparing total hip arthroplasty; however, failures remain associated with the cementing technique. This study aimed to evaluate the characteristics of the cement layer and failure mechanisms related to the interface using microscopic analysis [1].
Experimental. BHR explants were analysed using radiographic evaluation, stereomicroscopy, scanning electron microscopy (SEM), and histopathology
Results and Discussion. The cement layer was nonuniform, with excessive thickness in the dome regions and insufficient lateral coverage. Increased cement penetration values exceeded recommended thresholds. SEM analysis revealed inhomogeneous cement with cracks, air inclusions, and loosening at the cement-prosthesis interface. BHR failure appears to result from a complex interplay between cementing parameters, layer morphology, and biological response at the bone-cement interface, as well as cement-prosthesis interaction. Microscopic evaluation provided important information about BHR prosthesis failure.
[image: ]
Fig. 1: Cement penetration area in the bone
Conclusions. The results support the hypothesis that the failure of BHR hip resurfacing prostheses is influenced primarily by technical errors in cementation and by the patient's biomechanical peculiarities. Optimization of surgical techniques and rigorous case selection remain essential to increasing the durability of BHR hip prostheses.
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Ultrafast-Gelling Multifunctional Hydrogels for Integrated Self-Healing and Strain-Sensing Applications
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Introduction. Wearable sensors and next-generation flexible bioelectronics have progressed rapidly thanks to advances in stimuli-responsive, or “smart,” materials. Among these, hydrogels stand out as ideal interfaces between electronic devices and the human body due to their intrinsic biocompatibility, tunable viscoelastic properties, and tissue-like softness. In particular, strain-sensitive hydrogels can reliably translate mechanical deformations into measurable signals, making them key components for continuous physiological monitoring and motion tracking - from subtle facial movements and pulse detection to large-scale joint motion. Despite these advantages, it remains challenging to engineer hydrogels that simultaneously offer high stretchability, strong strain sensitivity, self-healing capability, and long-term electrical stability under repeated mechanical stress. To address this limitation, we developed a semi-interpenetrating polymer network (semi-IPN) hydrogel that leverages the structural synergy between a flexible synthetic polyacrylamide (PAM) network and a rigid biopolymer, carboxymethyl cellulose (CMC).
Experimental. Vanillin (VA) was first grafted onto CMC via a coupling approach while preserving free aldehyde groups to enable dynamic Schiff base interactions, as confirmed by FTIR and NMR. A semi-IPN hydrogel was then formed by acrylamide polymerization initiated with a KPS/FeSO₄ redox system in the presence of CMC-VA. Gelation kinetics were evaluated by tube inversion and rheology, while frequency sweeps assessed viscoelastic behavior. Mechanical properties (tensile strength and elongation at break) were tested to determine structural integrity. Electro-mechanical sensing performance was analyzed by coupling an LCR meter with a universal testing machine, enabling real-time monitoring of resistance changes (ΔR/R₀) under dynamic strain.
Results and Discussion. Structural analyses confirmed successful vanillin grafting onto CMC and the formation of a stable semi-IPN network. The hydrogels exhibited tunable viscoelasticity with high strength and stretchability. Electromechanical tests showed sensitive, repeatable resistance changes (ΔR/R₀), enabling real-time monitoring of joint motions such as finger, elbow, and knee flexion.
Conclusions. A highly promising tissue-mimicking material for flexible bioelectronics is produced by the synergistic integration of the vanillin-modified CMC within the PAM network. This platform provides the mechanical resilience and electromechanical sensitivity needed for real-time human motion monitoring.






Electro-chemical corrosion behavior of Zn-based alloys for medical applications
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Introduction. Zinc-based alloys have emerged as a promising class of biodegradable materials for temporary medical implants, filling the degradation rate gap between magnesium and iron-based alloys [1]. This study focuses on the chemical and electrochemical corrosion behavior of a newly developed Zn-based alloy system, evaluated under simulated physiological conditions.
Experimental. The chemical degradation was assessed through immersion tests in various media, including Dulbecco’s Phosphate Buffered Saline (10xDPBS), Ringer’s solution, and Simulated Body Fluid (SBF) at 37°C.
Results and Discussion. Results indicated a multi-stage degradation process characterized by the initial formation of a passivation layer consisting mainly of zinc phosphates (Zn3(PO4)2), simonkolleite (Zn5(OH)8Cl2·H2O), and carbonates. Chemical analysis revealed that the addition of Mg and Y promotes the formation of a more stable and compact corrosion product layer, which effectively regulates the ion release rate into the surrounding environment. Electrochemical investigations, including Potentiodynamic Polarization (PDP) and Electrochemical Impedance Spectroscopy (EIS), were employed to determine the corrosion kinetics. The polarization curves exhibited typical active-passive behavior, with corrosion currents (Icorr) indicating a moderate degradation rate (0.12–0.25 mm/year), suitable for bone healing timelines. EIS data revealed that the corrosion mechanism is controlled by charge transfer and mass transport through the porous layer of corrosion products. The presence of intermetallic phases, such as Mg2Zn11 and YZn12, was found to initiate localized micro-galvanic cells, influencing the overall pitting resistance [2].
Conclusions. Zn-Mg-Y alloys demonstrate a controllable corrosion behavior dictated by the synergistic effect of their chemical composition and the protective nature of the precipitated surface layers. These findings support the potential of Zn-based alloys as viable candidates for biodegradable orthopedic fixations [3]. 
Acknowledgement: This work was supported by a grant of the Ministry of Education and Research, CCCDI-UEFISCDI, project number PN-IV-P6-6.1-CoEx-2024-0102 within PNCDI IV.
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From Surface Engineering to osseointegration: 
The role of multifunctional coatings 
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Introduction. The clinical performance of orthopaedic and dental implants is strongly governed by the properties of their surface, which control early biological interactions, osseointegration, corrosion resistance, degradation behavior, and susceptibility to infection [1]. Recent advances in surface engineering have demonstrated that multifunctional coatings can transform metallic implants from passive structural devices into bioactive systems able to actively modulate the bone–implant interface [2-4].
Experimental. Multifunctional surface architectures were developed on titanium-based substrates using electrochemical anodization, electrochemically assisted deposition, and hybrid coating approaches. The investigated coatings included nanostructured TiO2 layers, hydroxyapatite-based coatings doped with biologically active ions such as Mg, Zn, Ag, and Sr [5,6]. Surface performance was assessed through structural, morphological, wettability, electrochemical behaviour, biomineralization ability, antibacterial, and in vitro biological investigations in simulated physiological environments.
Results and Discussion. The obtained coatings exhibited enhanced hydrophilicity, improved apatite-forming ability, and superior electrochemical stability, promoting a favorable microenvironment for bone-related cell attachment and proliferation. Ion-substituted hydroxyapatite coatings showed improved cytocompatibility and osteogenic response, while hybrid and composite layers contributed to better corrosion protection and a more controlled degradation profile, particularly in the case of biodegradable magnesium alloys. These findings indicate that the synergistic combination of surface topography, chemical composition, and ion release is essential for balancing osteogenic, antibacterial, and protective functions.
Conclusions. Multifunctional coatings represent an effective route for bridging surface engineering and osseointegration, enabling the design of next-generation implant surfaces with improved biological integration, durability, and clinical potential.
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Engineering Regeneration Through Light: Modular Biomaterial Platforms for 3D Biofabrication
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Tissue engineering and regenerative medicine increasingly rely on the integration of advanced biomaterial design with innovative processing technologies. Biomaterials provide biochemical, mechanical and degradation-related cues that guide cell behaviour, while 3D printing enables their organisation into defined three-dimensional architectures. Combining material chemistry with engineering-driven fabrication is therefore essential to move towards more biomimetic tissue models and regenerative constructs.
Two complementary material platforms are explored. The first is based on natural gelatin-derived hydrogels, which offer intrinsic cell-interactive motifs, enzymatic degradability and broad chemical versatility. Through functionalisation into gelatin-methacryloyl, gelatin-norbornene/thiolated gelatin thiol-ene systems and bifunctional methacryloyl-norbornene gelatin, a modular toolbox can be created with tuneable crosslinking mechanisms, stiffness, swelling and cell-encapsulation potential. Proteomics-based mapping and 3D modelling further support structure-function understanding in modified gelatin networks.[1] The second platform consists of synthetic light-processable polymer networks, including acrylate-endcapped urethane-based precursors and thiol-ene systems, designed to expand the accessible mechanical and processing window for biomedical 3D printing.
These materials are processed using two light-based 3D printing platforms. Digital light processing enables layer-by-layer fabrication of high-resolution constructs. Gelatin-based formulations are being developed for cell-compatible DLP biofabrication, while synthetic acrylate-endcapped urethane-based precursors have been processed into mechanically tuneable constructs for biomedical applications, including cartilage-oriented designs, and tubular structures relevant for vascular tissue models.[2,3] Volumetric additive manufacturing, in contrast, enables rapid fabrication of complex centimetre3-scale structures within seconds. Gelatin-based bioinks support homogeneous mesenchymal stromal cell encapsulation and post-printing cell behaviour studies.[4] Ongoing GelMANB work expands this platform towards programmable crosslinking strategies, while synthetic biodegradable and recyclable thiol-ene photoresists highlight the broader potential of VAM for complex biomedical structures [5].
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Engineering the Future Vessel: Electrospun Poly(3-hydroxybutyrate-co-3-hydroxyvalerate) Scaffolds for Small-Diameter Vascular Grafts in Bypass Surgery

Oana Dobre
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Small-diameter vascular grafts (<6 mm) remain one of the most persistent unsolved challenges in cardiovascular surgery. Existing synthetic conduits continue to fail through mechanisms of thrombosis, compliance mismatch, and inability to remodel — and to date, no tissue-engineered vascular graft has demonstrated consistent clinical success. Biodegradable, piezoelectric biomaterials such as poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV) offer a promising alternative, combining favourable degradation kinetics with mechano-electrical cues that may support vascular cell behaviour.
This presentation reports on the design and characterisation of electrospun PHBV scaffolds fabricated as multilayer tubular constructs of increasing wall thickness. Fibre morphology was assessed by scanning electron microscopy, and mechanical performance was evaluated through uniaxial tensile and burst pressure testing. A non-piezoelectric poly(ε-caprolactone) (PCL) scaffold with matched fibre diameter served as a negative control. Endothelial compatibility was assessed using human umbilical vein endothelial cells (HUVECs), with cell adhesion and viability evaluated at defined time points.
Increasing scaffold wall thickness produced reproducible gains in tensile stiffness and ultimate tensile strength that exceeded minimum clinical benchmarks, and substantially improved pressure-bearing capacity. However, burst pressures remained below native arterial values, constrained by leakage at layer interfaces rather than structural failure of the fibrous network - a finding that points toward opportunities for interfacial refinement in future multilayer architectures. While PHBV supported HUVEC adhesion and survival, a confluent endothelial monolayer was not achieved under the conditions tested, underscoring the need for targeted surface functionalisation strategies.
Together, these findings establish electrospun PHBV as a promising platform for small-diameter vascular graft development, demonstrate the central role of multilayer scaffold design in achieving clinically relevant mechanical properties, and delineate the mechanical and biological challenges that must be resolved on the path to a functional, implantable construct. Future work will focus on optimising layer bonding to improve burst performance, and on bio-functionalisation strategies to promote endothelialisation and long-term patency.
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Abstract 
Non-metallic biomaterials have become fundamental in modern dental prosthetics, offering restorative solutions that combine biocompatibility, mechanical resistance and aesthetic performance. Among them, zirconia and dental ceramics occupy a key position in fixed prosthodontics, being widely used for crowns, bridges, implant-supported restorations and complex oral rehabilitations. This presentation focuses on zirconia-based ceramic restorations, emphasizing their material properties, clinical indications and technological integration. Yttria-stabilized zirconia is characterized by high strength, chemical stability and favorable biological behavior. Its use as a framework material and as a monolithic restorative option has improved the predictability of prosthetic treatments, while reducing complications such as veneering ceramic chipping or delamination. The role of CAD/CAM systems and digital impressions is also highlighted, as these technologies enhance precision, efficiency and reproducibility. At the same time, the presentation discusses possible causes of therapeutic failure, including inadequate tooth preparation, incorrect framework design, marginal defects, cementation problems and parafunctional habits. Overall, zirconia and dental ceramics represent reliable, aesthetic and minimally invasive solutions, connecting material science with contemporary clinical prosthodontics.




 


















Calcium Sulphate as a Biodegradable Antibiotic Carrier Used in Osteomyelitis and Septic Arthritis Treatment
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Introduction. Chronic osteomyelitis and septic arthritis remain challenging conditions associated with significant morbidity, recurrent infections, and substantial healthcare costs. Conventional management relies on surgical debridement combined with systemic antibiotics[1,2,3]; however, the use of polymethylmethacrylate (PMMA) antibiotic carriers is limited by non-resorbability, lack of bioactivity, and the frequent need for secondary removal procedures[4,5,6,7]. This study evaluates calcium sulphate as a biodegradable local antibiotic delivery system for the treatment of chronic bone and joint infections.
Experimental. Seventeen patients (10 males, 7 females; mean age 45 years) presenting with chronic osteomyelitis or septic arthritis were treated with surgical debridement, high-volume antiseptic lavage, and implantation of calcium sulphate beads impregnated with culture-specific antibiotics. Most cases (94.1%) had failed previous surgical and/or systemic antibiotic treatment. Patients were selected to minimize the risk of post-debridement bone fragility and fracture.
Results and Discussion. Out of the 17 patients 70.58% (12 cases) had postoperative infections and 29.41% (5 cases) had haematogenous non-surgical origin and 94.11% (16) of them had a history of surgery (such as local debridement involving the bone and soft tissue, arthroscopic lavage and synovectomy for knee osteoarthritis) and/or systemic treatment in order to eradicate the infection and only 5.88% (1) had no previous surgery (femoral osteomyelitis). All of the patients had 3 or 4 inflammation markers elevated before the surgery and their numbers dropped to normal values within 2-4 weeks. We encountered complications such as wound ooze, noted in 1(5.88%) patient that needed further intervention for wound closure, despite having no microorganism isolated from the wound ooze and no elevated inflammation markers and only 1 case of recurrence in a patient with a co-infection involving Acinetobacter baumannii Multi Drug Resistant and Pseudomonas aeruginosa, with the persistence of the former microorganism. All patients had improved functional scores within the 3,6 months follow-up visits.
Conclusions. The backbone of osteomyelitis treatment is surgical debridement. However, the other quintessential factors are identification of the causal organism and appropriate antibiotic therapy for adequate duration and relevant dead space management. In our case calcium sulphate beads impregnated with antibiotics proved to be an efficient antibiotic carrier.

References. 
[1] Thabit AK, Fatani DF, Bamakhrama MS, Barnawi OA, Basudan LO, Alhejaili SF. Antibiotic penetration into bone and joints: An updated review. Int J Infect Dis. 2019 Apr;81:128-136. doi: 10.1016/j.ijid.2019.02.005. Epub 2019 Feb 14. PMID: 30772469.
[2] Selvaratnam V, Roche A, Narayan B, Giotakis N, Mukhopadhaya S, Aniq H, Nayagam S. Effectiveness of an Antibiotic-impregnated Bioabsorbable Carrier for the Treatment of Chronic Intramedullary and Diffuse Osteomyelitis. Strategies Trauma Limb Reconstr. 2023 Sep-Dec;18(3):148-154. doi: 10.5005/jp-journals-10080-1602. PMID: 38404569; PMCID: PMC10891352.
[3] Rădulescu M, Holban AM, Mogoantă L, Bălşeanu TA, Mogoșanu GD, Savu D, Popescu RC, Fufă O, Grumezescu AM, Bezirtzoglou E, Lazar V, Chifiriuc MC. Fabrication, Characterization, and Evaluation of Bionanocomposites Based on Natural Polymers and Antibiotics for Wound Healing Applications. Molecules. 2016 Jun 10;21(6):761. doi: 10.3390/molecules21060761. PMID: 27294905; PMCID: PMC6273619.
[4] Caplin JD, García AJ. Implantable antimicrobial biomaterials for local drug delivery in bone infection models. Acta Biomater. 2019 Jul 15;93:2-11. doi: 10.1016/j.actbio.2019.01.015. Epub 2019 Jan 14. PMID: 30654212; PMCID: PMC6615972.
[5] Selvaratnam V, Roche A, Narayan B, Giotakis N, Mukhopadhaya S, Aniq H, Nayagam S. Effectiveness of an Antibiotic-impregnated Bioabsorbable Carrier for the Treatment of Chronic Intramedullary and Diffuse Osteomyelitis. Strategies Trauma Limb Reconstr. 2023 Sep-Dec;18(3):148-154. doi: 10.5005/jp-journals-10080-1602. PMID: 38404569; PMCID: PMC10891352.
[6] Frazer RQ, Byron RT, Osborne PB, West KP. PMMA: an essential material in medicine and dentistry. J Long Term Eff Med Implants. 2005;15(6):629-39. doi: 10.1615/jlongtermeffmedimplants.v15.i6.60. PMID: 16393131.
[7] Lun DX, Li SY, Li NN, Mou LM, Li HQ, Zhu WP, Li HF, Hu YC. Limitations and modifications in the clinical application of calcium sulfate. Front Surg. 2024 Feb 29;11:1278421. doi: 10.3389/fsurg.2024.1278421. PMID: 38486794; PMCID: PMC10937423.
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Introduction
Zinc-based alloys are emerging as promising candidates for temporary biomedical applications due to their moderate degradation rates and biocompatibility. In this study, several Zinc alloy compositions ‒ ZnMg, ZnCu, ZnMgFe, and ZnCuMg ‒ were selected and compared with pure Zinc to evaluate their biodegradation behavior. The materials were analyzed in both the as-cast state and after the deposition of biological hydroxyapatite, BioHA (derived from mammalian bones) coatings. The BioHA coatings were deposited by Pulsed Laser Deposition technique. Biodegradation behavior was assessed in simulated body fluids (SBF), with degradation rates and pH evolution monitored at defined immersion time periods (i.e., 1, 14, 21, and 28 days). Structural and surface investigations was carried out using optical metallography, X-Ray Diffraction, and Scanning Electron Microscopy. Based on the experimental findings, the biodegradation mechanism was elucidated in relation to both alloy composition and material condition (i.e., as-cast and BioHA-coated). These findings support the continued development of Zinc-based systems as next-generation biodegradable implants, especially for orthopedic and cardiovascular applications where temporary mechanical support coupled with gradual resorption is desired.























Scrotum Nephroptosis Associated With a Bilateral Inguinoscrotal Hernia in an Orthopedic Patient with Bilateral Knee Osteoarthritis - A Multidisciplinary Case Report Proving the Different 
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Introduction: Nephroptosis, also known as “floating” kidney, is defined as a pathological descent of the kidney greater than 5 cm or more than two vertebral bodies when changing from the supine to the upright position.
Case report: This case involves a 75-year-old Caucasian man who presented to an orthopedic hospital with advanced bilateral knee osteoarthritis and was scheduled for a right total knee arthroplasty. His medical history was notable for arterial hypertension, type II diabetes mellitus, class I obesity, Parkinson’s disease, and a recently done left knee arthroplasty.
These findings demonstrated that the progressive enlargement of the scrotum was caused by a massive inguinoscrotal hernia containing the right kidney and ureter and all retroperitoneal fat surrounding the kidney, associated with nephroptosis and secondary ureterohydronephrosis. Given the risk of further renal compromise and the unusual anatomical displacement, surgical management was indicated. The surgical team decided to proceed with surgical management consisting of laparoscopic nephropexy combined with repair of the inguinoscrotal hernia.The right kidney was wrapped in a biological acellular dermal matrix (ADM) and secured posteriorly to the psoas muscle using tacks. The membrane was sutured anteriorly over the kidney, leaving space for the ureter and renal pedicle, which assumed a horizontal orientation. After repositioning the kidney in its anatomical location and completing the retroperitoneal and preperitoneal dissection in the inguinal region, a 3D Max XL polypropylene mesh was placed and fixed with absorbable and non-absorbable tacks using a technique similar to the TAPP (transabdominal preperitoneal) hernia repair. The hernia sac and retroperitoneal fat contained within it were transected and left in situ to be removed through a subsequent inguinoscrotal approach. 
Conclusion: At approximately six months of follow-up, the patient demonstrated a favorable clinical evolution, with no reported complaints or complications related to the surgical procedure. Renal function remained stable, and the patient reported normal urinary function without pain or other urological symptoms. The surgical wounds healed appropriately, and no recurrence of the inguinoscrotal hernia was observed. Given the satisfactory postoperative outcome, the patient expressed the intention to proceed with the initially planned orthopedic procedure, namely total knee arthroplasty for advanced knee osteoarthritis.

Keywords: Nephroptosis, Inguinoscrotal hernia, Scrotal kidney, Knee arthroplasty, Biomaterials.

An Open-Source AI-Assisted Workflow for Bone Defect Segmentation, Implant Planning and Biomechanical Loading Integration
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Background: Personalized biodegradable magnesium-based bone implants require the integration of medical imaging, anatomical reconstruction, implant design and biomechanical loading analysis. In the MagReBone project, previous activities established an AI-assisted workflow for CT-based bone defect segmentation, 3D reconstruction of femoral defects, lattice implant design and biomechanical data analysis. 
Objective: We propose OpenMagReBone AI Planner, an open-source AI-assisted research prototype for integrating bone defect segmentation, 3D implant planning and biomechanical loading data in the development of personalized magnesium-based implants.
Methods: The proposed workflow combines 3D Slicer and MONAI Label for CT-based bone and defect segmentation, CAD-derived 3D models for magnesium lattice implant visualization, and an open-source biomechanical layer based on OpenSim. Markerless or low-cost motion analysis can be performed using OpenCap, Pose2Sim or FreeMoCap, providing an alternative to proprietary motion capture systems. The prototype imports femur, defect and implant models, calculates geometric descriptors of the defect, visualizes the implant relative to the reconstructed anatomy, imports biomechanical loading curves and generates AI-assisted recommendations for finite element analysis preparation.
Expected Results: The system is designed to generate a structured demonstrator including 3D visualization, defect metrics, representative biomechanical loading profiles, implant-related design comments and an automatically generated technical report. The prototype does not replace clinical or engineering validation, but supports reproducible integration of imaging, implant design and biomechanical data.
Conclusion: OpenMagReBone AI Planner provides a feasible open-source pathway for transforming MagReBone results into a demonstrable AI-assisted platform for personalized biodegradable magnesium implant planning. This approach improves reproducibility, reduces dependence on proprietary licenses and creates a foundation for future patient-specific validation.

















Digital versus Conventional Workflows in Prosthodontics and Implant Dentistry: A Comparative Analysis of Accuracy & Time

Manole Marius
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The integration of digital technologies in prosthodontics and implant dentistry has fundamentally transformed clinical workflows over the past two decades. From intraoral scanning and CAD/CAM fabrication to computer-guided implant surgery and 3D-printed surgical templates, digital tools now compete with - and increasingly complement - long-established conventional techniques. However, the question of when digital workflows offer measurable clinical and economic advantages over conventional ones remains incompletely answered.
Objective: This presentation provides an evidence-based comparative analysis of digital and conventional workflows across the principal stages of prosthodontic and implant treatment, evaluating their performance on two pivotal dimensions: clinical accuracy and treatment time.
Methods: Outcomes evaluated include trueness and precision of digital versus conventional impressions, marginal and internal fit of CAD/CAM versus conventionally fabricated restorations, linear and angular deviation in computer-guided versus freehand implant placement, chair-side and laboratory time, and treatment cost analyses including learning-curve considerations.
Conclusions: Digital and conventional workflows are not mutually exclusive; current evidence supports a stratified, hybrid approach in which clinical indication, case complexity, and operator expertise determine the optimal pathway.
The transition from analog to digital must be guided by outcome-driven evidence rather than technological enthusiasm.
Keywords: Digital workflow; Conventional workflow; CAD/CAM; Computer-guided implant surgery; Intraoral scanning; Prosthodontics; Implant dentistry; Accuracy.
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Introduction
Artificial Intelligence (AI) refers to the development of computer systems that can perform tasks that typically require human intelligence, such as perception, reasoning, and decision- making.
Although until now the impact of AI on dentistry has been relatively limited, the current advanced capabilities have led to significant improvements. Notable advancements include automatic disease detection through image analysis, enhanced diagnostic accuracy and precision provided by support systems, simulation and evaluation of future treatment outcomes, prediction of oral disease development and prognosis, automatic detection of oral features through image segmentation, and increased resolution of dental images. In particular, AI is primarily revolutionizing dental medical imaging by enabling tooth detection and numbering, the diagnosis of specific diseases, or facilitating imagistic analyses.
Moreover, artificial intelligence applications are transforming the access to information and allow students to prepare assignments and offer quite accurate responses to a wide range of exam questions which are routinely used in their assessments. Large language models such as Chat GPT may be used also to create educational content to contribute to the quality of dental education, while challenges, risks exist, including bias and inaccuracy in the content created or the risk of overreliance.
During the paper, more information will be presented regarding the current level of use of artificial intelligence in dentistry and especially in radiology, but also about the interpretation offered by AI support.
The results of a statistical study based on the questionnaire method in which the current AI methods used by students for learning are evaluated, as well as the degree of use of these AI learning systems by both students and teachers, are presented in detail.
A special emphasis in the presentation is given to the importance of the quality of data entered into artificial intelligence programs, but especially for the discussion related to the need to develop critical thinking among practitioners for a correct and more complete use of artificial intelligence in the dental field.
AI-based applications will revolutionize dentistry and dental education; they should not be seen as a threat but introduced into current practice to benefit from the advantages of these tools and limit the disadvantages and inappropriate use. 	










Connectome Theory and Virtual Reality Exposure Therapy: An Integrative Perspective
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Recent developments in neuroscience have profoundly transformed the conceptualization of psychiatric disorders, progressively shifting from classical localizationist models toward an integrative perspective centered on brain connectivity and the dynamics of functional neural networks. Within this framework, connectome theory conceptualizes the brain as a complex system of structural and functional connections organized into dynamic networks involved in predictive processing, emotional regulation, cognition, and behavior.
At the same time, Virtual Reality Exposure Therapy (VRET) has emerged as one of the most promising modern psychotherapeutic technologies, offering the possibility of controlled and graded activation of the emotional networks involved in anxiety, trauma, phobias, and addictive behaviors. Unlike traditional imaginal or verbal exposure, virtual reality enables deep sensory immersion and direct emotional experience, thereby facilitating processes of memory reconsolidation and predictive flexibility.
This paper proposes an integrative perspective on the relationship between connectome theory and VRET, supporting the hypothesis that immersive experiential interventions do not merely reduce clinical symptoms but also contribute to the remodeling of functional connectivity and predictive brain models involved in psychopathology. The neurobiological and psychotherapeutic implications of this perspective are analyzed, as well as its applications in anxiety disorders, PTSD, social phobia, and addictions.
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Introduction 
Cranioplasty is the surgical repair of a bone defect in the skull resulting from a injury or a previous operation, such as decompressive craniectomy. Our paper presents a study regarding post-traumatic cranioplasty using polyetheretherketone (PEEK) implants, and furthermore two case reports and after the cranioplasty the evolution and recovery of the patients.
Experimental. 
Throughout the history many types of materials were used in performing a cranioplasty. With the biomedical technology evolving, new materials are now available to be used by the neurosurgeons. The implant allows the replacement of the bone gaps of the patient's cranial skeleton. The implant is modeled and sized to fit the individual anatomy of each patient. The implant is designed with a software, after receiving the patient's CT scan and made of polyetheretherketone (PEEK). The implant is attached to the native bone with self-locking plates or fixed using standard cranial fixation systems or using standard titanium screws.
Results and Discussion. 
The polyetheretherketone(Peek) implants were used. Biomaterials implants are a safe and time effective way to reconstruct cranial defects following severe traumatic brain injury. Among the  advantages of polyetheretherketone implants is their‘s nonferromagnetic capacity which permits the safe examination in magnetic resonance imaging high field, useful for long-term follow-up. Prefabricated Peek implants were effective for cranioplasty, reducing surgical time, surgical blood loss and technical simplicity. There were no infected implants and none of the patients required a second surgery. 
Conclusions. 
Biomaterials represent a tremendous leap forward in the surgical management of skull deformities. Biomaterials implants are extremly effective for cranioplasty. These implants also contribute in a special way to the social reintegration of these patients, the psychological component having an essential role in their recovery. The materials and techniques used in cranioplasty are in a continuous development and evolution. These implants also contribute as an psychological component having an essential role in their recovery and helping the patients to return to normal activities.
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Bone infections and post-surgical complications present significant challenges in orthopedic treatments, often leading to delayed healing due to bacterial contamination. Conventional methods, such as systemic antibiotic administration, can cause unwanted side effects and bacterial resistance. Therefore, the development of biodegradable materials capable of delivering antibiotics locally is crucial.
In this work, polylactic acid granules, graphene nanoplatelets, and biogenic hydroxyapatite were used as base materials. Ampicillin, amoxicillin, and gentamicin were tested as antibacterial agents. PLA, HA, and GnP were mixed with different antibiotic ratios.
Characterization included FTIR-ATR for structural analysis, SEM/EDS for morphology and composition, TGA for antibiotic thermal stability, and contact angle measurements for wettability. The in vitro degradation was assessed in PBS over 100 days, while drug release was monitored via UV-Vis spectrophotometry. Antibacterial activity was also tested.
The TGA curves revealed the thermal stability of only AMP antibiotic up to 221°C, while the FTIR analysis confirmed that the antibiotic maintained its structural integrity after processing, making it suitable for composite fabrication. The morphology revealed a uniform dispersion of AMP and HA particles within the PLA matrix, with GnP helping to reduce the antibiotic particle agglomeration. Contact angle measurements indicated enhanced hydrophilicity of the composites as the amount of antibiotic, HA, and GnP increased, improving their potential for biological applications and reducing bacterial adhesion. In vitro degradation tests showed a controlled mass loss, with a significant burst in the first 28 days followed by a slower degradation. The antibiotic release profiles indicated a gradual, sustained release, influenced by HA and GnP presence. Antibacterial tests demonstrated strong inhibition against Staphylococcus aureus and moderate effects against Escherichia coli, confirming the antibacterial efficiency of the developed composites.
The results clearly demonstrate that the careful selection of antibiotic ensured its thermal stability during processing, preserving also the antibacterial properties. The uniform distribution of HA and GnP within the PLA matrix contributed to improved structural homogeneity and enhanced surface roughness, promoting better cell interaction. The observed increased hydrophilicity suggests future favorable conditions for tissue integration and bacterial inhibition.
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Introduction
Hydrogels have attracted considerable interest in oral healthcare due to their high water content, excellent biocompatibility, adaptable mechanical properties, and ability to mimic natural soft tissues. This research focuses on the development and engineering of hydrogel-based systems combined with photodynamic therapy for a broad range of dental and oral therapeutic applications, including controlled drug delivery, periodontal regeneration, wound healing, tissue engineering, and antimicrobial therapies. Particular emphasis is placed on optimizing hydrogel performance through polymer selection, crosslinking strategies, stimuli-responsive behavior, and the incorporation of bioactive agents and photosensitizers. The integration of materials science, biotechnology, photodynamic therapy, and dental medicine demonstrates the potential of engineered hydrogels to enhance oral healthcare and improve therapeutic efficiency.
Experimental
Recent advances in materials science and bioengineering have enabled the development of “smart” hydrogels capable of responding to environmental stimuli such as pH, temperature, and enzymatic activity. In this study, polymer chemistry and nanotechnology approaches were employed to incorporate graphene nanoparticles, bioactive peptides, natural polymers, and photosensitizing agents into hydrogel matrices. The synthesized multifunctional hydrogels were investigated for applications in periodontal regeneration, oral mucosal wound healing, dental implant coatings, caries prevention, and antimicrobial photodynamic therapy. Comprehensive physical, chemical, and antimicrobial characterization was performed to evaluate the relationships between structural parameters and functional performance.
Results and Discussion
The engineered hydrogels demonstrated significant potential as multifunctional platforms for oral healthcare applications. Their tunable physical and biological properties enabled efficient drug delivery, tissue regeneration, and targeted antimicrobial activity. The incorporation of photodynamic therapy further enhanced antimicrobial efficacy by promoting localized reactive oxygen species generation and reducing microbial biofilm formation. These findings support the development of minimally invasive and patient-friendly therapeutic approaches for the management of oral diseases.
Conclusions
Engineered hydrogels combined with photodynamic therapy represent an advanced and promising strategy for oral healthcare applications. Their high biocompatibility, tunable physicochemical characteristics, and multifunctional behavior support controlled therapeutic delivery, tissue regeneration, wound healing, and enhanced antimicrobial activity. The incorporation of graphene nanoparticles, bioactive peptides, natural polymers, and photosensitizers further improves their therapeutic effectiveness. The obtained results indicate that smart hydrogel systems associated with photodynamic therapy may contribute to the development of personalized, minimally invasive treatments with improved clinical outcomes in oral medicine.
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Magnesium-based biodegradable alloys are a class of materials which are attracting interest for biomedical implant applications. They are characterized by favorable mechanical properties, biocompatibility and the potential for controlled degradation in physiological environments, thus avoiding secondary surgical intervention. The present study aims to explore the effects of Ca, Sr and Zn as alloying elements on microstructural evolution, mechanical properties, corrosion resistance and biological response of Mg-based systems. The addition of Mg, Ca and Zn, endogenous elements of the human organism, produces grain refinement, precipitation hardening and the formation of intermetallic secondary phases (Mg2Ca and Mg6Ca2Zn), leading to improved tensile strength and controlled degradation kinetics. The Sr additions at low concentrations also result in microstructural refinement and improvement of mechanical properties; however, high Sr content has been found to decrease ductility and increase susceptibility to corrosion. Studies of ternary and quaternary alloy systems such as Mg-Ca-Zn, Mg-Zn-Sr and Mg-Ca-Sr compositions show that composition optimization leads to cell viability rates in a range of 95% to 99%, low hydrogen evolution under in vivo conditions. Cytocompatibility of the studied systems is confirmed by both in vitro and in vivo evaluations, where a medium inflammatory response and a well-organized fibrous tissue formation in the areas of material resorption are documented. These results emphasize the importance of the alloying element concentration control in the design of advanced Mg-based implants for orthopedic, dental and maxillofacial applications.





















Advances in therapy and diagnostic systems using a microfluidics approach 
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Medical Microfluidics constitutes a key engineering enabler in medical fields such as analyses / diagnostic but, in the recent years, it finds more and more applications in therapy / theranostic as well. This development is facilitated by advances in Materials Science and Manufacturing Technology, Nanotechnology included. Fields such as Capillary Force Microfluidics, using cost – effective devices prone to high – scale production, considerably boosted by the pandemics, or 3D printing of microfluidic devices, emerged very strongly recently. The newly developed applications in this presentation employ human – processed materials but also bacteria transformed into cells selectors / actuators. The tested devices use several types of action upon biologic components in fluids, ranging from flow effects, to synergistic physical / chemical ones, and are designed either to diagnostic, therapy or theranostic, wound dressing, biosensing or fast and accurate point-of-care blood analysis / drug testing. Microfluidic devices manufactured through 3D printing, as well as capillary force ones, on paper or thread, with the possibility of assistance through the integration of electrodes or chemical agents, were conceived, manufactured and tested, in view of medical applications.
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The corrosion process of magnesium alloys in chloride-containing environments is complex and involves electrochemical reactions leading to the formation of unstable corrosion products such as Mg(OH)₂, which can be further transformed into soluble compounds (e.g., MgCl₂). This results in increased degradation rates, hydrogen evolution, and local pH changes, all of which may influence both the material performance and the biological response. In this context, the evaluation of the mechanical behavior of magnesium alloys during degradation becomes essential. While numerous studies focus on corrosion resistance and electrochemical behavior, fewer investigations correlate the evolution of mechanical properties with immersion time and associated degradation mechanisms. Understanding how tensile strength, ductility, and fracture mechanisms evolve during exposure to simulated physiological environments is critical for predicting in-service performance. Furthermore, fractographic analysis provides valuable insights into the failure mechanisms of degrading magnesium alloys. The transition from ductile to brittle fracture modes, the presence of corrosion-induced defects, and microstructural changes at the fracture surface can be directly correlated with the degradation kinetics and loss of mechanical integrity. The present study aims to investigate the evolution of mechanical properties of several magnesium alloys (MRI201S, MRI202S, ZMX100 and ZMX410) during in vitro degradation through immersion tests performed over different time intervals (1, 3, 5, 7 and 14 days). The experimental approach combines mechanical testing with mass loss evaluation and fractographic analysis in order to establish a comprehensive correlation between degradation behavior and mechanical performance.
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The European project BrainIT (2018–2021), funded through Erasmus+, aimed to modernize neurosurgical training by integrating 3D reconstruction and additive manufacturing. 
CT and MRI data were used to create cranio-cerebral and vascular models, supporting simulation of surgical steps under conditions close to clinical practice. 
The project included summer schools and an e-learning platform with interactive resources and live-streamed procedures, providing an innovative framework for advanced medical training.
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Introduction. The field of membrane materials is one of the most dynamic due to the continuously changing requirements regarding the selectivity and the upgradation of the materials developed with the constantly changing needs. Two membrane processes are essential at present, not for development, but for everyday life- desalination and hemodialysis. Hemodialysis has preserved life and increased life expectancy over the past 60–70 years for tens of millions of people with chronic kidney dysfunction. In addition to the challenges related to the efficiency and separative properties of the membranes, the biggest challenge remained and still remains the assurance of hemocompatibility—not affecting the blood during its recirculation outside the body for 4 h once every two days [1].
Experimental. Different membrane materials will be presented like plasma modified polyether sulfone membranes functionalized with crown ethers [2] or polysulfone composite membranes with graphene oxide functionalized with crown ethers [3]. 
Results and Discussion. The synthesis procedures, as well as main analysis methods are presented and discussed. For all synthesized membrane materials, fully morphological and structural characterisation, as well as water flows and main interest molecules retention for hemodialysis (urea, uric acid and creatinine) has been determined and will be presented and discussed.
Conclusions. Future directions related to new functionalized membrane systems, use of new bioactive compounds or latest achievements related to microfluidics technology combined with polymeric membranes will be presented at the end.
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Introduction. Acetabular revision arthroplasty often requires controlled transfemoral osteotomy to obtain exposure while preserving soft tissues and reducing the risk of instability [1]. Secure osteotomy refixation remains essential for early mobilization. This study reassessed a polyaxial locking Trochantus plate as a fixation device for femoral osteotomy during complex acetabular revision.
Experimental. Seventeen patients (14 women, 3 men; mean age 68.6 years, range 57-84) who underwent acetabular component revision were retrospectively evaluated. The index procedure included transfemoral osteotomy, acetabular reconstruction with a Contour revision ring in 14 cases or a Burch-Schneider cage in 3 cases, graft-substitute augmentation of bone defects, and cemented cup implantation. The osteotomy was fixed with one cerclage wire and a screw-fixed polyaxial Trochantus plate. Full weight-bearing rehabilitation was started immediately after surgery.
Results and Discussion. At a mean follow-up of 26 months (range 6-68), all osteotomy sites achieved complete union. The median postoperative Harris Hip Score was 96 points (range 78-100) [2]. Fourteen outcomes were excellent and three were good. All patients reported no hip pain, and 15 patients walked without distance limitation. No implant-related complications, plate irritation, loss of fixation, or nonunion were recorded. These findings suggest that polyaxial screw placement and the anatomic plate geometry provide stable fixation while adapting to local bone morphology.
Conclusions. The Trochantus plate offered reliable fixation of transfemoral osteotomies during acetabular revision arthroplasty, enabling early rehabilitation and consistent healing. Its practical value lies in combining polyaxial locking stability with a low-profile design that may reduce soft-tissue irritation.
Keywords. acetabular revision arthroplasty; transfemoral osteotomy; Trochantus plate; polyaxial locking; medical device; Harris Hip Score.
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Biointerface and Biomechanical Determinants of Tendon Adhesion After Phalangeal Fracture Osteosynthesis: A Translational Review of 
Low-Profile Plates, Intramedullary Fixation, and Emerging 
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Phalangeal fractures challenge fixation because constructs must provide sufficient stability for early mobilization while preserving tendon gliding within a confined fibro-osseous envelope. This review synthesizes current biomechanical and biointerface evidence on low-profile plate-and-screw systems and intramedullary devices for proximal and middle phalanx fractures, emphasizing material stiffness, surface topography, implant prominence, corrosion/degradation behavior, and peri-implant soft-tissue response. A structured narrative literature appraisal was organized across four domains: construct mechanics under bending, torsion, and simulated rehabilitation; metallic biomaterials used in hand trauma, including titanium and stainless-steel alloys; emerging bioresorbable or bioactive materials, particularly magnesium-based systems and polymer-ceramic composites; and mechanisms/prevention of extensor and flexor tendon adhesions. The available evidence suggests that absolute implant strength is not the sole determinant of outcome. Excessive construct bulk, screw prominence, dorsal extensor apparatus violation, and local inflammatory biointerface reactions may convert mechanically successful fixation into clinically relevant stiffness. Intramedullary headless screws and low-profile plates can both enable early motion in selected fracture patterns, but they occupy different positions in the trade-off between mechanical rigidity, periosteal preservation, articular violation, and tendon adherence. Surface-engineered implants, anti-adhesive barriers, and degradable magnesium or composite fixation platforms represent promising strategies to reduce secondary tenolysis and hardware removal, provided that degradation kinetics, hydrogen evolution, fatigue resistance, and biocompatibility are controlled. We propose a translational decision framework integrating fracture morphology, tendon-risk zone, implant modulus/prominence, and rehabilitation load. This biointerface-centered approach may guide comparative trials and device design optimized not only for union, but also for tendon gliding and functional recovery.
Keywords: phalangeal fracture; intramedullary screw; low-profile plate; tendon adhesion; hand trauma; magnesium implant; biointerface; biomechanics










The Future of Orthopedic Surgery: Additive Manufacturing, Bioprinting and AI-Assisted Regenerative Medicine toward 2035
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The future of orthopedics lies at the intersection of advanced biomaterials, additive manufacturing, bioprinting, and artificial intelligence. By 2035, these technologies have the potential to radically transform the treatment of bone defects, osteochondral lesions, and complex joint pathologies, moving from standardized implants to personalized, biologically active, and digitally integrated solutions.
Additive manufacturing enables the creation of implants and scaffolds with complex geometries, controlled porosity, and mechanical properties tailored to the anatomy and needs of the patient. In parallel, bioprinting opens the prospect of constructing hybrid, osteoinductive, and vascularizable tissues capable of supporting bone and cartilage regeneration. The integration of smart biomaterials, biological factors, and stem cells can lead to more efficient and predictable regenerative therapies.
Artificial intelligence will play a central role in this ecosystem, from preoperative planning and personalized implant design, to biomaterial selection, biomechanical behavior simulation, and postoperative healing monitoring. Thus, orthopedic surgery is moving towards a personalized, predictive, and regenerative model, in which the implant is no longer just a mechanical substitute, but a bioactive platform for functional tissue reconstruction.























When Local Antibiotic Delivery Is Not Enough: Recurrent MRSA Native Hip Infection Despite Sequential Preformed PMMA Spacers
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Introduction. Native-joint septic arthritis requires microbiological confirmation, source control and re-intervention when treatment fails [1]. In destructive septic hip disease, two-stage reconstruction using antibiotic-loaded PMMA spacers has been proposed to support infection control while maintaining hip space [2]. Yet outcomes depend on antibiotic release and biofilm/host factors, not only on spacer design [3-5].
Experimental. We present an anonymized case of a 52-year-old male, former intravenous heroin user, with chronic hepatitis C, operated infected left external iliac artery pseudoaneurysm, multiple inguinofemoral surgeries including mesh repair/explantation, and recurrent regional suppuration. He was admitted with painful destructive left native hip arthropathy. In March 2025, surgery revealed abnormal synovium and pseudomembranes; cultures grew MRSA. A short preformed vancomycin/gentamicin-loaded VancoGenX Space Hip spacer (Tecres, 46 mm) was implanted with targeted systemic antibiotics.
Results and Discussion. Recurrent pain/fistulation required revision in July 2025. The spacer was removed; a proximal femoral spiral fracture was stabilized with two Dall-Miles cables, and a long-stem VancoGenX spacer was implanted. In September 2025, recurrent fistulation required tract excision, extensive debridement, repeated chemical/surgical washouts, negative-pressure wound therapy (NPWT) with serial exchanges, bacteriological sampling and antibiotic adaptation. Secondary closure was performed in October 2025 after local improvement and negative cultures; durable septic control remains uncertain. This failure pattern suggests that standardized PMMA antibiotic elution and longer-stem mechanics may be insufficient when MRSA biofilm potential, previous foreign material, chronic soft-tissue contamination and regional vascular compromise coexist.
Conclusions. Recurrent failure after sequential preformed antibiotic-loaded hip spacers should be interpreted as a biomaterial-host-pathogen mismatch. Endpoints must be individualized: repeat debridement, prolonged suppression, Girdlestone/resection arthroplasty, or delayed definitive reconstruction.
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Introduction. Revision total hip arthroplasty remains a major reconstructive challenge, particularly in patients with severe acetabular bone loss, implant migration, osteolysis, or pelvic discontinuity. In this context, modern biomaterials with osteoconductive properties and increased mechanical stability are essential for achieving durable fixation. Trabecular metal, due to its highly porous three-dimensional structure, low elastic modulus, and high friction coefficient, provides a favorable environment for bone ingrowth and biological integration.
Experimental. This work presents a narrative overview of the role of trabecular metal in revision total hip arthroplasty, focusing on clinical indications, biomechanical and biological advantages, and the use of revision shells, acetabular augments, buttresses, shims, restrictors, and cup-cage constructs for complex acetabular defects.
Results and Discussion. Trabecular metal components may provide strong initial stability and support vascularized bone ingrowth at the bone–implant interface. In cavitary and segmental defects, acetabular augments help restore the center of rotation, reconstruct bone loss, and improve component support. In severe cases, including Paprosky III defects and pelvic discontinuity, cup-cage constructs can protect the cementless acetabular component from excessive mechanical forces until biological stabilization occurs. Current literature reports favorable outcomes for porous tantalum shells and augments, including reduced aseptic loosening and rerevision rates compared with non-trabecular metal components in selected revision cases [1–3].
Conclusions. Trabecular metal represents a valuable biomaterial for acetabular reconstruction in revision total hip arthroplasty. Its biomechanical and osteoconductive properties support primary stability, biological fixation, and durable reconstruction. Careful preoperative planning, accurate assessment of acetabular bone defects, and appropriate implant selection remain essential for successful outcomes.
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Dual Mobility Cups as an Implant Design Strategy for Prevention of Instability in Total Hip Arthroplasty
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Introduction Dislocation remains one of the most frequent complications following total hip arthroplasty and a leading cause of early revision surgery[1]. The risk is particularly increased in elderly patients, revision procedures, neuromuscular disorders, and complex reconstructive cases. Dual mobility cups were developed as an implant design solution to improve hip stability by combining the principles of low-friction arthroplasty with increased jump distance and greater range of motion before impingement. Their growing use has attracted significant interest in contemporary hip reconstruction[2].
Experimental. This work presents a narrative overview of dual mobility cup technology, focusing on implant design, biomechanical principles, clinical indications, and reported outcomes in primary and revision total hip arthroplasty. Particular attention is given to the role of modern biomaterials and implant geometry in reducing instability while maintaining long-term fixation and functional performance.
Results and Discussion. Dual mobility systems incorporate a metallic acetabular shell, a mobile polyethylene liner, and a femoral head that articulates within the liner, creating a dual articulation mechanism. This design increases the effective head diameter and improves joint stability. Contemporary highly cross-linked polyethylene and optimized implant manufacturing have contributed to reduced wear and improved durability. Clinical studies have reported lower dislocation rates compared with conventional acetabular components, particularly in high-risk patients and revision settings. Furthermore, dual mobility cups have demonstrated favorable survivorship and functional outcomes while preserving the advantages of modern cementless fixation techniques. Potential complications, including intraprosthetic dislocation and polyethylene wear, have become less frequent with newer implant generations.
Conclusions. Dual mobility cups represent an important advancement in hip arthroplasty implant design. Through the combination of innovative biomaterials and biomechanical principles, these systems provide enhanced stability and reduced risk of dislocation in both primary and revision total hip arthroplasty. Careful patient selection and appropriate implant positioning remain essential for achieving optimal clinical outcomes[1-3].
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Introduction. Bone tumors involving the distal femur and proximal tibia often require wide surgical resection, resulting in major bone defects and complex reconstructive challenges. Beyond oncological control, modern treatment aims to preserve limb function, restore skeletal continuity, and improve postoperative quality of life. Biomaterial-based solutions, including cement-based reconstruction and modular endoprosthetic systems, play an essential role in limb-salvage surgery around the knee.
Experimental. A retrospective analysis was performed on eight patients surgically treated for tumors around the knee in a tertiary orthopaedic oncology center. After tumor resection according to oncological principles, reconstruction was performed using two different strategies: knee arthrodesis with cement-based reconstruction in three patients and limb-salvage reconstruction with modular knee prosthetic systems in five patients. Functional recovery, postoperative rehabilitation, social reintegration, and return to daily activities were assessed during follow-up.
Results and Discussion. Local tumor control was achieved in all patients. However, functional outcomes differed between reconstructive methods. Patients treated with modular endoprosthetic reconstruction showed faster rehabilitation, earlier mobilization, improved social reintegration, and better preservation of daily function. Some patients were able to resume professional activities after recovery. In contrast, arthrodesis with cement-based reconstruction provided structural stability but was associated with altered gait, reduced knee mobility, longer rehabilitation, and lower overall functional satisfaction. These findings support the importance of biomaterial selection in balancing mechanical stability, limb preservation, and functional recovery after tumor resection.
Conclusions. Biomaterial-based reconstruction is a key component of limb-salvage surgery for bone defects around the knee. Modular endoprosthetic systems offer important functional advantages compared with arthrodesis in selected patients, while maintaining adequate oncological control.
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Introduction In industrial sectors where flammable gases, vapors, dusts, or hybrid mixtures may generate potentially explosive atmospheres, occupational health and safety depends strongly on the prevention of ignition sources. Mechanical sparks produced by the impact, friction, or abrasion of conventional steel tools represent a major hazard during maintenance, assembly, and emergency interventions. For this reason, anti-sparking alloys have become essential materials for the manufacture of hand tools and safety-critical components intended for hazardous workplaces.
Results and Discussion. This paper discusses the role of copper-based anti-sparking alloys, particularly Cu-Al-Be and Cu-Ti systems, in obtaining tools with reduced spark generation while maintaining adequate mechanical strength, wear resistance, and corrosion stability [1]. The thermal conductivity and non-ferrous character of these alloys contribute to rapid heat dissipation and to the formation of “cold sparks” with lower ignition potential compared with ferrous materials. Their use in hammers, wrenches, chisels, gears, and contact elements significantly decreases the probability of accidental ignition in mining, petrochemical plants, fuel storage facilities, grain processing units, and other classified environments. Special attention is given to the balance between material performance and worker protection. While traditional Cu-Be alloys provide excellent hardness and anti-sparking behavior, concerns related to beryllium exposure encourage the development of safer alternatives such as Cu-Al-Be with controlled composition or Cu-Ti alloys. Recent experimental studies indicate that optimized copper alloys can provide suitable tribological and structural properties without generating dangerous hot sparks under severe wear conditions.
Conclusions. The implementation of anti-sparking alloys in occupational equipment represents an effective preventive measure that complements ventilation, grounding, explosion-proof systems, and safe operating procedures. Their wider industrial adoption can substantially reduce accident risks, protect workers’ health, and improve the reliability of operations in explosive atmospheres. 
[bookmark: _Hlk228705083]Acknowledgement: This work was supported by a grant of the Ministry of Education and Research, CCCDI-UEFISCDI, project number PN-IV-P6-6.1-CoEx-2024-0102 within PNCDI IV.
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Laser Photobiomodulation in Temporomandibular Disorder Management: A clinical protocol
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Introduction: Temporomandibular disorders represent a heterogeneous group of musculoskeletal conditions affecting the temporomandibular joint (TMJ), masticatory muscles, and associated structures, constituting a major cause of non-dental orofacial pain [1]. Conservative, non-invasive modalities are recommended as first-line treatment, with photobiomodulation (PBM) emerging as an evidence-based option due to its analgesic, anti-inflammatory, and biostimulatory effects [2]. This study presents a clinical protocol combining Nd:YAG laser applied to the TMJ and diode laser applied to the masseter muscle.
Experimental: Patients diagnosed with TMD received combined PBM treatment. TMJ photobiomodulation was performed using the Fotona LightWalker II ATS Nd:YAG laser (1064 nm) with the MarcCo M handpiece, delivering a collimated flat-top beam profile, non-contact mode, MSP pulse (100 µs), power 2–5 W, irradiance 0.21–0.55 W/cm², spot size 1 cm², stamping technique applied on the periarticular points, 60 seconds per point, 3 sessions at weekly intervals. Masticatory muscle photobiomodulation targeted the masseter using a diode laser (810–830 nm), contact mode, continuous wave, power 100–200 mW, energy density 6–10 J/cm², applied at 3–5 trigger points per side bilaterally, 30–60 seconds per point, corresponding to the origin, body, and insertion of the muscle.
Results and Discussion: Treatment resulted in clinically meaningful reductions in pain scores, increased pain-free mouth opening, and reduced muscle tenderness on palpation. The Nd:YAG laser at low level parameters enables superficial penetration to periarticular structures, modulating inflammatory mediators and promoting mitochondrial ATP synthesis [3]. Diode laser application to the masseter addresses myofascial trigger points through peripheral sensitization reduction and increased local microcirculation [2]. The dual-modality approach targets both articular and myogenous components of TMD.
Conclusions: Combined Nd:YAG and diode laser photobiomodulation represents a non-invasive, well-tolerated protocol for TMD management, addressing both joint and muscular pain generators with distinct and complementary mechanisms.

References
[1] Schiffman, E.; Ohrbach, R.; Truelove, E. et al. Diagnostic criteria for temporomandibular disorders (DC/TMD). J. Oral Facial Pain Headache 2014, 28, 6–27.
[2] Hanna, R.; Dalvi, S.; Bensadoun, R.J.; Benedicenti, S. Role of photobiomodulation therapy in modulating oxidative stress in temporomandibular disorders. Antioxidants 2021, 10, 1028.
[3] Qataya, P.O.; Zaki, A.M.; Amin, F. et al. Piano level laser therapy versus epidermal growth factor injection for painful myogenic temporomandibular disorder. Clin. Oral Investig. 2025, 29, 118.
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Introduction. Dental adhesive performance may be compromised by layer thickness, polymerization shrinkage, and microleakage. Magnetic iron oxide nanoparticles have been proposed as functional additives capable of orienting under external magnetic fields to improve the adhesive interface [1]. Their dark color remains an aesthetic limitation, making SiO₂ encapsulation a promising strategy.
Experimental. Fe₃O₄@SiO₂ nanoparticles were synthesized via modified Stöber method from a PBS-based magnetic fluid (307 Gs). Particles (≈90–95 mg) were magnetically separated, washed, and redispersed in ethanol/water. Ammonia (25%) established basic pH (10–11) under stirring (600 rpm), followed by dropwise TEOS addition. Reaction continued at 400 rpm, 24 hours, room temperature. Product was separated, washed, and dried at 50–60°C [2].
Results and Discussion. Characterization will include SEM/TEM, FTIR, thermogravimetric analysis, magnetization measurement, and CIELAB color evaluation. Particles will be incorporated into experimental dental adhesives for mechanical, conversion, interfacial, and cytocompatibility assessment. SiO₂ coating is known to improve nanoparticle stability and biocompatibility [3,4].
Conclusions. This approach yields magnetically responsive, chromatically improved nanoparticles as a promising platform for experimental magnetic dental adhesives.
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From Selection to Success: How Biomaterials and Medical Devices Shape Clinical Outcomes in Dentistry
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Introduction: Contemporary dentistry increasingly relies on the integration of biomaterials, medical devices, and standardized protocols. Appropriate biomaterial selection, based on physicochemical, mechanical, and biological properties, plays a major role in restoration longevity and tissue response (1).
Experimental: Advances such as intraoral scanning, CAD/CAM systems, and guided surgery have improved diagnostic accuracy and treatment predictability (2,3,4). Clinical success depends on the interaction between materials and biological interfaces, including adhesive bonding, implant–bone integration, and soft tissue adaptation (5,6,7).
Results and Discussion: Evidence-based, patient-specific selection of biomaterials and devices is essential. Current trends include bioactive and smart materials, personalized therapies, and the use of artificial intelligence in treatment planning (8,9,10).
Conclusions: Optimal dental outcomes require a systems-oriented approach that combines appropriate material selection with advanced technologies to ensure predictable and durable treatment success.
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Introduction Three-dimensional (3D) printing has become an integral component of contemporary digital dentistry, offering rapid fabrication, workflow efficiency, and high reproducibility for provisional and definitive restorations [1–4]. Among the clinical requirements for provisional crowns, dimensional accuracy remains essential, as deviations from the intended geometry can compromise marginal adaptation, occlusal stability, and long-term performance [5–7].
Experimental. Dimensional stability during post-curing exposure time is critical for the clinical success of 3D-printed restorations. This study evaluates how different post-curing protocols affect the accuracy of provisional crowns. Methods: Fifty-four provisional crowns (n = 27 incisors; n = 27 premolars) were fabricated using an ASIGA 3D MAX UV printer. The crowns were subjected to three post-curing durations (5, 10, and 20 min). Dimensional deviation was quantified using RMS values. Results: RMS values showed a numerical, but not statistically significant, increase with longer post-curing times (p > 0.05). The 5 min protocol yielded the lowest descriptive deviations for both tooth types. Conclusions: Although no statistically significant differences were observed, shorter post-curing times were associated with lower RMS values and may help preserve dimensional accuracy. Further studies with larger subgroup sizes are needed to confirm these trends. 
Results and Discussion. Provisional crowns (maxillary incisors and premolars) were designed using CAD “copy‑mirror” techniques and fabricated under variable post‑processing conditions. Key curing time parameters—exposure time, temperature, and wavelength—were systematically modified to reflect the incomplete or generalized recommendations commonly encountered in open systems, particularly for newly introduced resin formulations. Tridimensional fidelity and marginal adaptation were quantified using RMS (Root Mean Square) deviation values computed through Medit Crown Fit software, enabling an integrated assessment of design‑related and polymerization‑related influences on final accuracy.The analysis demonstrated that the absence of resin‑specific curing time protocols in open systems leads to inconsistent or incomplete polymerization. These deviations resulted in measurable dimensional inaccuracies and raised concerns regarding the long‑term biocompatibility of the printed materials—factors essential for predictable clinical outcomes.
Conclusions. Although open 3D printing systems offer increased versatility, their clinical success and long-term reliability of restorations depend on the application of the rigor of CAE (Computer-Aided Engineering) in post-cure standardization, the only approach capable of validating dimensional control and material-specific marginal adaptation.
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Acrylic resin, especially polymethyl methacrylate (PMMA), remains one of the most frequently used biomaterials in removable prosthodontics because of its aesthetics, reparability, low cost and acceptable clinical performance. Nevertheless, when a denture base remains in prolonged contact with the oral mucosa, it becomes part of a complex biological interface influenced by material properties, prosthetic design, microbial colonization and host response. This abstract aims to summarize the main biological, clinical and preventive aspects of the acrylic resin oral mucosa interface.
Although PMMA is generally regarded as biocompatible, mucosal reactions may occur under unfavorable conditions. Residual monomer, incomplete polymerization, surface porosity and inadequate polishing may contribute to irritation, burning sensation or inflammatory changes. At the same time, rough acrylic surfaces favor food debris retention, microbial biofilm formation and Candida albicans colonization, factors strongly associated with denture stomatitis. Mechanical aspects are equally important, since poor denture adaptation, occlusal imbalance or overextended borders can generate repeated microtrauma and chronic inflammation.
The biological response to acrylic resin should therefore be interpreted as multifactorial rather than purely material dependent. Prevention requires correct laboratory processing, reduction of residual monomer, smooth surface finishing, accurate clinical adjustment, patient education regarding denture hygiene and regular follow up. Understanding this interface emphasizes that successful removable prosthetic treatment depends not only on the intrinsic properties of PMMA, but also on its dynamic interaction with oral tissues, saliva, microorganisms and patient related risk factors. This perspective supports a more predictable, comfortable and biologically safe use of acrylic dentures in everyday clinical prosthodontic practice.
Keywords: acrylic resin, PMMA, oral mucosa, removable prosthodontics, biocompatibility, denture stomatitis, Candida albicans.














Assessment of the diagnostic accuracy of an AI-Based System for dental caries and periapical lesions detection
Roiban Alexandra, Popa Cătălin, Anghel Miruna, Slăvoiu Radu, Slăvoiu Horia, Mitruț Ioana, Manolea Horia
Faculty of Dentistry, UMF Craiova

Introduction. The purpose of this study was to evaluate the accuracy of the diagnosis made by a system based on artificial intelligence for the identification of dental caries and periapical lesions compared to the diagnosis made by a human operator.
Material and Methods. For this study, we evaluated panoramic radiographs performed between 15.01-15.05 2026 with the same device. The assessment was carried out by the same operator (RA), a dentist with two years of experience, but also by the AI ​​Insights software powered by dentalXr.ai. Each radiograph was first evaluated by the dentist who noted the carious and periapical lesions encountered. The radiograph was then evaluated by a dedicated software which provided an automatic report. After reading the report results, the dentist re-evaluated the radiological image and confirmed or denied the information provided by it.
Results were classified into 6 categories depending on their identification by the dentist or by AI software. The analysis of these results showed that most lesions were correctly identified by both the doctor and the AI, that there was a significant number of lesions incorrectly identified by the AI ​​and invalidated by the doctor, but there were situations in which lesions were missed by the dentist at a first evaluation, but validated after the AI ​​suggestion.
Discussions. AI-based systems may be useful in detecting carious lesions and periapical lesions in situations that are difficult to assess, which may be overlooked during manual assessment. They may serve as a tool to assist dentists in making diagnostic decisions, particularly in situations with limited working time and a high number of patients as also concluded by other studies stating that such software can enhance the decision-making processes of clinicians.
Conclusions. Dentists should filter the information provided by the software from a medical thinking perspective and at the same time should receive adequate training to improve their ability to interpret the suggestions provided by an AI ​​based system.















Polysaccharide-based composite membranes with enhanced biomineralization properties for potential applications in implantology
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Introduction: The development of multifunctional biomaterials capable of simultaneously promoting osseointegration and enhancing biomineralization represents a major research direction in the field of tissue engineering and implantable medical devices. Natural polysaccharides such as cellulose acetate and chitosan are particularly attractive for biomedical applications due to their biocompatibility, biodegradability, and versatile chemical functionality [1]. Moreover, the incorporation of inorganic nanoparticles into polymeric matrices can significantly improve their biomineralization ability by providing active nucleation sites for calcium phosphate deposition and hydroxyapatite formation [2].
Experimental: In this study, novel polysaccharide-based composite membranes containing different nanostructured fillers such as iron oxide (Fe3O4), nickel ferrite (NiFe2O4) or hydroxyapatite (Ca5(PO4)3OH), were developed for potential applications in osteointegration and bone tissue regeneration. The membranes were prepared using solvent casting and phase inversion techniques, depending on the polymeric matrix employed, followed by homogeneous nanoparticle dispersion through ultrasonication. The obtained materials were further subjected to in vitro biomineralization using the alternate soaking (Taguchi) method in calcium and phosphate ionic solutions under physiological conditions.
Results and Discussion: The physicochemical properties of the membranes were investigated using ATR FT-IR, XPS, SEM, EDS, and XRD analyses in order to evaluate nanoparticle incorporation, surface morphology, elemental composition, and the formation of biomimetic calcium phosphate layers. The composite membranes exhibited enhanced biomineralization ability compared to the neat polymeric membranes, with SEM micrographs revealing the formation of highly organized hydroxyapatite-like structures on the membrane surface. Furthermore, the presence of the nanoparticles contributed to the formation of more homogeneous and crystalline mineral deposits, most likely due to their role as nucleation centers during the biomineralization process.
Conclusions: The obtained results indicate that the developed polysaccharide-based composite membranes possess promising characteristics for potential applications such as bioactive coatings for orthopedic and dental implants. The synergistic effect between the natural polymer matrix and inorganic nanoparticles could provide improved osteointegration ability, enhanced surface bioactivity, and favorable conditions for bone regeneration.
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Introduction.
The development of sustainable polymeric materials represents an important research direction aimed at reducing environmental impact and promoting the efficient use of renewable resources [1,2]. This study investigates the preparation and characterization of polylactic acid (PLA)-based nanocomposites incorporating natural and inorganic additives, namely resveratrol, diatomite, and grape pomace. The selected additives were intended to enhance the functional properties of PLA, including structural stability, stiffness, and antioxidant potential, while simultaneously contributing to the valorization of agro-industrial by-products within a circular economy approach.
Experimental. 
Nine PLA-based nanocomposite formulations were prepared by melt processing to achieve homogeneous dispersion of the additives within the polymer matrix and to improve interfacial compatibility between the components. Structural, physicochemical, and morphological characterization was performed using a multidisciplinary analytical approach. Fourier Transform Infrared Spectroscopy (FTIR) was employed to investigate the chemical structure of the composites and possible interactions between PLA and the incorporated additives. Scanning Electron Microscopy (SEM) was used to evaluate the morphology, particle distribution, surface characteristics, and interfacial adhesion within the composites. Mechanical performance was assessed through tensile, flexural, and elongation-at-break testing.
Results and Discussion.
SEM analysis revealed that the incorporation of additives in varying proportions significantly influenced the morphology of the composites. Samples containing lower or non-optimized filler contents exhibited visible micrometric aggregates, whereas formulations with optimal additive concentrations showed a finer and more uniform particle dispersion within the PLA matrix. FTIR spectra indicated interactions between the polymer matrix and the additives, suggesting modifications in the chemical organization of the materials. These structural and morphological changes were correlated with variations in the mechanical behavior of the developed nanocomposites.
Conclusions.
The results demonstrate that additive type and concentration play a key role in determining composite performance, highlighting the potential of these sustainable formulations for the development of environmentally friendly polymeric materials with enhanced functional properties.
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Anticancer and Antimicrobial Properties of Silymarin from Milk Thistle (Silybum marianum): Phytochemical Analysis and Bioactivity Evaluation
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Abstract 
Silymarin is a polyphenolic flavonoid mixture isolated from milk thistle (Silybum marianum) and is responsible for the plant’s hepatoprotective effects. Silymarin is a hepatoprotective flavonoid drug available as a biomarker in Silybum marianum. It is used to treat various liver diseases of different origins due to these properties. Phytochemicals are playing a vital role in treating a range of diseases and are used in both traditional and modern medicine. Phytochemical analysis of milk thistle seed extract shows the plant is rich in secondary metabolites, including high levels of total phenolics, flavonoids, and antioxidants. The antibacterial activity of the ethanol seed extract was tested against Gram-positive (Staphylococcus aureus) and Gram-negative (Salmonella enterica) bacteria using a modified Kirby-Bauer disc diffusion technique to determine the zone of inhibition. The results showed that the ethanol seed extract of milk thistle had a strong inhibition zone against both bacteria compared to the control. Additionally, the seed extract demonstrated significant anticancer activity. Milk thistle may be developed into affordable, safe, standardized herbal products and could serve as a source of new broad-spectrum anticancer and antimicrobial agents.
Keywords: Anticancer, Antioxidant, Antibacterial, Phenolic components, Flavonoid.
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Finite element analysis of a simplified nitinol stent model under variable axial loading conditions
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Shape Memory Alloys (SMAs) are materials capable of returning to their original shape after deformation. This effect is due to the reversible phase transformations of martensite, triggered by mechanical or thermal stimuli. SMAs exhibit two essential characteristics - the shape memory effect and superelasticity - which make them widely used in biomedical applications. SMAs are complex materials, and it is often challenging for researchers and engineers to understand their thermomechanical behavior. 
Among these, Nitinol (Ni-Ti) is frequently used in the manufacturing of vascular stents, due to its excellent biocompatibility and remarkable superelasticity. This article focuses on Nitinol stents, which are commonly employed in minimally invasive surgical procedures in which predicting their interaction under physiological conditions remains difficult. Therefore, advanced numerical methods can be applied to obtain results that closely approximate real-world behavior. 
The present study aims to analyze the mechanical behavior of a simplified vascular stent model made of Nitinol, using the Finite Element Method (FEM). Numerical simulations were carried out in SIMSCALE, under structural conditions as close as possible to reality. Through numerical simulations, the study addresses the structural deformation of the vascular stent, the distribution of internal forces, and highlights areas with high stress concentrations. The obtained results can lead to design improvements by observing stent behavior directly through computer simulations, thereby simplifying experimental testing.
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Designed optical microcavities are important for next-generation photonic devices, especially for achieving light-matter coupling at room temperature [1]. In this work, we present a simulation-guided approach for the design, optimization, fabrication, and experimental validation of ZnO optical microcavities [2]. Owing to its wide bandgap and high excitonic binding energy, this semiconductor enables the coexistence of excitonic and photonic resonances even under ambient conditions [3]. The samples are fabricated by the pulsed laser deposition (PLD) method.  Angular-dependent (AR) reflectance spectra were simulated using the transfer-matrix method (TMM) to optimize the deposition conditions and control the exciton-photon detuning. The resulting heterostructures were designed to support both the cavity mode and the excitonic resonances in the active region. AR and photoluminescence (PL) experimental measurements exhibit good agreement with the simulated spectra, confirming the resolution of the proposed design model. In this way, the ability to tune the resonances of optical microcavities promotes the development of advanced spectroscopic devices and quantum light sources.
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Introduction.
Nanotechnology techniques enable the incorporation of silver and copper nanoparticles, together with grape pomace, into the PLA matrix, resulting in biodegradable composites with enhanced mechanical properties, antimicrobial activity, and controlled degradation [1,2]. 
The aim of this study is to develop and characterize two types of PLA-based nanocomposites: (i) materials incorporating grape pomace and (ii) materials containing metallic antimicrobial additives (Ag-PEG or Cu-PEG), and to investigate how each additive independently affects the physicochemical properties, stability, and degradation behavior of PLA-based materials under food-contact simulation conditions.
Experimental. 
Two PLA grades were used: PLA1 (NatureWorks Ingeo 2003D®) and PLA2 (Luminy LX975). Nine formulations containing PLA, Proviplast 2624, Ag-PEG, Cu-PEG, and grape pomace were melt-processed in a Brabender Plastograph at 180°C (60 rpm, 15 min). Samples were stored for 6 months at ambient temperature in three food simulants. Vickers hardness and SEM were used to evaluate mechanical and surface properties.
Results and Discussion.
PLA1 showed high stability (<0.5% mass change), whereas PLA2 exhibited lower resistance (>0.7%) in acidic and ethanol media. Composites displayed behavior ranging from minor swelling (grape pomace systems) to significant mass loss (Ag-PEG) and Cu-dependent erosion, with metal migration of 0.5–16.6 mg/L or mg/kg, especially in acidic conditions. Hardness decreased moderately, consistent with phase loss and structural degradation. SEM confirmed swelling at low mass change and erosive damage (cracks, delamination, fragmentation) at higher mass loss, with acetic acid producing the most severe effects.
Conclusions.
 These results provide comparative insight into additive–simulant interactions, while further time-dependent, mechanical, and molecular analyses would be required to establish quantitative correlations and define application-specific performance criteria.
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Introduction.
 Biodegradable polymeric materials with antibacterial functionality are increasingly explored as sustainable alternatives for food packaging. In this study, multifunctional poly(lactic acid) (PLA)-based nanocomposite films were developed to enhance structural and functional performance through the incorporation of nanoscale components [1,2]. The objective was to obtain PLA composites films with improved physicochemical characteristics and intrinsic antibacterial activity suitable for food packaging applications.
Experimental. 
Five composite films were prepared: a PLA/glycerol diacetate blend (85/15 wt.%) used as a reference, and four composites containing 0.5 wt.% functional fillers (grape pomace, Ag–GO, TiO₂–GO, and GO). Surface and structural modifications were characterized by Atomic Force Microscopy (AFM) and Differential Scanning Calorimetry (DSC), highlighting changes in surface topography and thermal behavior induced by the fillers. Antibacterial activity was evaluated against S. aureus, E. faecalis, and P. aeruginosa. 
Results and Discussion.
AFM results showed that neat PLA exhibited moderate roughness, slightly reduced with grape pomace. GO-based fillers significantly decreased surface roughness, particularly in PLA/GO and PLA/GO–Ag composites, indicating improved surface uniformity. Incorporation of Ag and TiO2 shifted endothermic transitions to higher temperatures, particularly in PLA-GT (~140 °C), indicating improved thermal stability, while neat PLA and PLA-GP showed multiple or intermediate transitions (86–92 °C). Antibacterial performance was strongly influenced by composition and surface characteristics, with PLA-Ag-GO, PLA-TiO₂–GO, and PLA-GO showing the greatest efficacy. 
Conclusions. 
The incorporation of natural and nanostructured fillers significantly enhances the surface, thermal, and antibacterial performance of PLA-based films, as evidenced by reduced AFM roughness in GO systems, improved DSC thermal stability with Ag and TiO₂, and strong antimicrobial activity against all tested strains, confirming the effectiveness of surface engineering for advanced food packaging applications.
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Introduction. 
Hydrogels are three-dimensional hydrophilic polymer networks capable of retaining large amounts of water while maintaining structural integrity, making them highly attractive for a wide range of biomedical applications [1]. However, these materials are often mechanically weak and may lose integrity under external forces, limiting their practical use. This has led to the development of reinforced or molecularly engineered hydrogels with improved stability [2,3]. A common strategy to address these limitations is the incorporation of nanoparticles to strengthen the network and enhance functionality. The aim of this study is to evaluate the antibacterial and cytotoxic effects of GO- and g-C₃N₄-based nanoparticles incorporated into hydrogels for oral health applications.
Experimental. 
Graphene oxide (GO)-based hydrogels containing hydroxyapatite (HA), TiO₂, ZnO, SiO₂, Ag, and graphitic carbon nitride (g-C₃N₄) were developed for biomedical applications. Cell viability was assessed using human dysplastic oral keratinocytes (DOK) exposed to conditioned media. Viability was measured via colorimetric quantification of formazan using the CellTiter 96® AQueous Non-Radioactive Cell Proliferation Assay. Antibacterial activity was evaluated against Gram-negative bacterial strains (Escherichia coli and Porphyromonas gingivalis) using two methods: a classical method and a light-activated approach employing an LX16PLUS laser, with potential application in photodynamic therapy.
Results and Discussion. 
Cell viability assays indicated no significant cytotoxic effects for the experimental hydrogels. However, at the highest tested concentration (0.01), a decrease in cell viability was observed. The strongest antimicrobial activity was exhibited by GO–TiO₂, GO–ZnO, GO–Ag, and GO–SiO₂ formulations, while moderate effects were observed for GO–HA and g-C₃N₄-based systems. The results revealed a synergistic effect between the hydrogel components and light activation, highlighting their potential for tissue engineering and advanced biomedical applications.
Conclusions. 
GO-based hybrid hydrogels exhibit combined structural and antibacterial advantages, acting as effective antimicrobial platforms that can enhance therapeutic performance, particularly in photodynamic therapy.
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Introduction 
The development of magnesium-based metal matrix composites for biodegradable implant applications represents a significant area of interest in biomaterials research. Magnesium and its alloys are widely recognized as promising candidates for bioresorbable implants, particularly in orthopedic applications, due to their ability to gradually degrade in the physiological environment, thereby eliminating the need for secondary surgical procedures for implant removal after tissue regeneration [1]. As the demand for advanced biomaterials continues to increase, there is a growing need to design magnesium alloys with controlled degradation behavior and enhanced mechanical performance. Hydroxyapatite (HA, Ca₁₀(PO₄)₆(OH)₂), a bioceramic closely resembling the mineral composition and crystal structure of natural bone, has demonstrated the ability to improve corrosion resistance while maintaining favorable mechanical characteristics. In this context, Spark Plasma Sintering (SPS) has emerged as an effective manufacturing technique for producing magnesium-based biodegradable composites with tailored degradation rates and improved structural integrity, making them attractive candidates for biomedical implant applications [2].
Experimental 
Biodegradable magnesium-based composites reinforced with hydroxyapatite were fabricated to evaluate the influence of HA on the corrosion behavior and overall performance of the material. Due to the relatively high corrosion rate of pure magnesium, the incorporation of HA was intended to moderate the degradation process and better match the timeline of bone healing. Two magnesium alloy powders, Mg1Ca and ZQ71, were selected as matrix materials and combined with different hydroxyapatite concentrations (0 wt%, 5 wt%, and 10 wt%), resulting in composite systems designated as M1-HA and M2-HA. The powder mixtures were homogenized through ball milling at 350 rpm for 24 hours. Subsequently, the blended powders were consolidated using Spark Plasma Sintering in a graphite die under a uniaxial pressure of 40 MPa for 15 minutes under vacuum conditions. The obtained cylindrical specimens, with dimensions of 50 mm in diameter and 4 mm in thickness, were subjected to structural characterization. It is expected that the mechanical and degradation properties of the composites can be effectively tailored through adjustments in HA content, particle size, and distribution within the magnesium matrix.
Results and Discussion 
The phase composition and structural characteristics of the fabricated Mg–HA composites were investigated by X-ray diffraction (XRD). The diffraction patterns confirmed the successful incorporation of hydroxyapatite within the magnesium matrix and revealed the presence of MgO formed during processing. The results indicate that the addition of HA positively influences both the mechanical behavior and corrosion resistance of the composites. Furthermore, the interaction between the magnesium matrix and hydroxyapatite reinforcement plays a critical role in determining the overall biological and mechanical performance of the material. These findings demonstrate the potential of magnesium–hydroxyapatite composites for biodegradable implant applications. Future studies will focus on optimizing the microstructure, mechanical strength, and degradation behavior of these materials to further enhance their suitability for clinical orthopedic use.


[image: ]
Fig. 1: X-ray diffraction (XRD) profiles of the sintered composite samples

Conclusions 
The present study demonstrated the feasibility of developing hydroxyapatite-reinforced magnesium-based composites for biodegradable orthopedic implant applications. The incorporation of hydroxyapatite significantly contributed to controlling the corrosion behavior of magnesium alloys, resulting in degradation rates that are better synchronized with the natural bone healing process. Furthermore, Spark Plasma Sintering (SPS) proved to be an efficient consolidation technique, enabling the fabrication of highly dense composites with adjustable mechanical properties determined by the concentration, size, and distribution of HA particles. X-ray diffraction (XRD) analysis confirmed the preservation of the hydroxyapatite phase after processing, together with the formation of MgO, highlighting the capability of SPS to produce composites with well-defined and controllable phase compositions. The obtained results indicate that these materials possess a favorable combination of mechanical performance and corrosion resistance, making them promising candidates for biodegradable medical implants. Future work will be directed toward optimizing the microstructural features and functional properties of the composites, as well as evaluating their biological performance through comprehensive in vitro and in vivo investigations. Such studies are essential for assessing their long-term clinical viability and advancing the development of next-generation biodegradable implants tailored to patient-specific needs while reducing the necessity for secondary surgical procedures. 
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	Industrial computed tomography (CT) is an advanced non-destructive testing (NDT) technique that uses X-rays to generate two-dimensional images, which are then used to obtain a high-resolution three-dimensional model of the internal and external structure of objects without damaging them. By acquiring a large number of two-dimensional radiographic projections at different angles and reconstructing them into a three-dimensional volume, industrial CT enables detailed visualization, dimensional measurement, and quantitative analysis of complex structures. Compared to conventional radiography, CT provides complete volumetric information, allowing for the precise detection of internal defects, porosity, cracks, inclusions, material inhomogeneities, and dimensional deviations.
	Industrial CT’s unique ability to simultaneously investigate internal and external features has led to its widespread adoption in numerous industrial sectors. Major advantages include non-destructive inspection, high measurement accuracy, complete defect characterization, and the ability to perform quantitative analyses such as porosity assessment, wall thickness measurements, fiber orientation assessment, and dimensional metrology. Industrial computed tomography is widely applied in the aerospace, automotive, electronics, energy, biomedical, civil engineering, and additive manufacturing industries, where quality control, failure analysis, reverse engineering, process optimization, and product development [1,2].
	Recent advances in detector technology, reconstruction algorithms, automation, and artificial intelligence have further improved the speed, accuracy, and reliability of CT-based inspections. As manufacturing processes become increasingly complex and quality requirements become more stringent, industrial computed tomography continues to emerge as a versatile and indispensable tool for modern non-destructive evaluation and industrial quality assurance.
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Introduction. This study evaluates the microstructural properties, mechanical strength, in vitro corrosion kinetics, and in vivo biological responses of two binary systems—Mg-Nd and Mg-Zn—to assess their suitability as temporary biodegradable structures for orthopedic bone defect treatments. 
Experimental. Two binary alloys, Mg-Nd (2.6 wt.% Nd) and Mg-Zn (1.4 wt.% Zn), were synthesized using casting methods from high-purity raw materials. Microstructural evaluation and phase identification were carried out using optical microscopy, scanning electron microscopy (SEM) coupled with energy-dispersive spectroscopy (EDS), and X-ray diffraction (XRD). Mechanical performance was determined via uniaxial compression testing according to ASTM E9-09 standards. In vitro corrosion behavior was evaluated by potentiodynamic polarization at 37°C in SBF at a physiological pH of 7.4. In vivo biocompatibility and early osteogenesis were monitored using 72 female Sprague Dawley rats across 1, 2, 4, and 8 weeks via subcutaneous implantation and femoral cortical bone defect filling.
Results and Discussion. XRD and SEM/EDS testing successfully confirmed the phase structures of the alloys, identifying the α-Mg matrix alongside primary intermetallic strengthening phases. Compression testing revealed that the elastic modulus values for both materials fell well within the physiological range of human bone. Electrochemical measurements in SBF indicated that the Mg-Zn alloy exhibited a significantly reduced corrosion rate and better polarization resistance than the Mg-Nd alloy. Both alloys demonstrated good subcutaneous and hard-tissue biocompatibility. Histology confirmed that by week 8, the bone defects in both groups were replaced by newly formed tissue. However, μCT analysis revealed distinct morphogenesis patterns: the Mg-Zn alloy demonstrated accelerated, highly linear mineralization with dense, well-linked trabeculae and superior cortical alignment. Conversely, the Mg-Nd alloy showed delayed mineralization, higher internal porosity, and irregular de novo tissue structure due to its more aggressive degradation kinetics.
Conclusions. Both binary Mg-Nd and Mg-Zn alloys are highly suitable candidates for biodegradable orthopedic bone substitutes. While both promote active bone tissue regeneration without inducing local inflammation, the Mg-Zn alloy presents lower degradation kinetics and a more organized, accelerated path toward hard tissue maturation and cortical integration. 
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Introduction. The grain size measurements (G) in a polycrystalline material is probably, along with the morphological configuration, one of the most important metallographic measurements, because the properties and the behaviour in service of the studied material depend on the grain size.
ASTM has developed its own procedure for measuring the score of a duplex structure, introduced by Underwood (intercept method), it being used in the present work (ASTM E112) [1].
Experimental. In this work, comparative grain size measurements were performed on images taken at the stereoscopic and microscopic levels, respectively. In this paper, comparative grain size measurements were performed on images taken at stereoscopic and microscopic levels, respectively. The Ti6Al4V grade alloy was chosen for this study, its microstructure being a duplex (alpha + beta) one. Sample preparation was conventional for this grade alloy, as was the metallographic etching. Quantitative image analysis was performed with image analysis software for microscopy, from Media Cybernetics, “Image-Pro for Materials”.
Results and Discussion. From the quantitative analysis of grain size, according to ASTM E112, carried out on 5 fields Fig.1, using the intercept method (circular grid and intersecting lines) on microscopic and stereoscopic images, the following conclusions can be drawn:
1. The two grids give significantly different results at a small number of grains per field, the values in the case of stereo image processing being significantly equal.
2. The average value of the score differs, being closer to the correct one in the case of images with several grains close to that recommended by the standard, respectively 50-70 objects/field.
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Fig. 1: Quantitative analysis of G, according to ASTM E112, carried out on 5 fields

Conclusions. The small apparent value of “G” signifies a coarse grain, and the difference interpreted by the two measurements taken having the non-uniformity of the grain size. 
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	Local antibiotic delivery systems are increasingly used in orthopedic surgery to achieve optimal drug concentrations at the site of infection while minimizing systemic side effects. Among these systems, calcium sulfate-based resorbable cements and polymethyl methacrylate-based acrylic cements are commonly used. In this study, calcium sulfate hemihydrate was loaded with two antibiotics commonly used in orthopedic practice, gentamicin (as gentamicin sulfate) and vancomycin (as vancomycin hydrochloride), resulting in three experimental compositions (gentamicin-loaded calcium sulfate, vancomycin-loaded calcium sulfate, and a combination of both antibiotics). These samples were compared with a calcium sulfate control sample, as well as with one gentamicin-loaded orthopedic acrylic cement. The aim of this study was to evaluate the effects of antibiotics on the structure, surface properties, hydration, and degradation behavior of calcium sulfate-based materials, and to compare them with acrylic cement, to highlight the potential of these resorbable systems for the local treatment of bacterial infections. The chemical structure of the experimental samples was analyzed by Fourier transform infrared spectroscopy (FT-IR); microstructural characteristics and elemental composition were examined by scanning electron microscopy coupled with an energy-dispersive X-ray (EDS) spectrometer; and wettability was assessed by contact angle measurements using a droplet shape analysis system (KRÜSS DSA30). Also, immersion tests were performed to assess the degree of hydration and degradation in the experimental samples.
	The results emphasize that the choice between acrylic and calcium sulfate-based cements should be based on specific clinical requirements, balancing the need for mechanical support with the efficiency of local antibiotic delivery. In the context of local antibiotic delivery systems, calcium sulfate may represent the more appropriate option for further biomedical application, while acrylic cement remains preferable in clinical applications that prioritize durable mechanical support.

References.
[1] Aggarwal, D.; Kumar, V.; Sharma, S. Drug-Loaded Biomaterials for Orthopedic Applications: A Review. Journal of Controlled Release 2022, 344, 113–133, doi:10.1016/j.jconrel.2022.02.029
[2] Mistry, S.; Roy, R.; Jha, A.K.; Pandit, N.; Das, S.; Burman, S.; Joy, M. Treatment of Long Bone Infection by a Biodegradable Bone Cement Releasing Antibiotics in Human. Journal of Controlled Release 2022, 346, 180–192, doi:10.1016/j.jconrel.2022.04.018










Selective Laser Melting of Novel Ti–based Alloys: Fabrication and Preliminary Characterization for Biomedical Applications

Petrica Vizureanu1,2, Madalina Simona Baltatu1,*, Andrei-Victor Sandu1,2

1 Gheorghe Asachi” Technical University of Iasi-Romania, Faculty of Science and Material Engineering, 41 Prof. D. Mangeron Blvd., 700050, Iasi, Romania 
2 Academy of Romanian Scientists, 54 Splaiul Independentei St., Sect. 5, 050094 Bucharest, Romania
 e-mail: petrica.vizureanu@academic.tuiasi.ro 

Beta-type titanium alloys have attracted significant interest for biomedical applications due to their favorable combination of biocompatibility, corrosion resistance, and mechanical properties. In this study, three novel alloy systems: Ti–Mo–Zr–Ta, Ti–Mo–Zr–Ta–Si, and Ti–Mo–Si, were developed and processed using Selective Laser Melting (SLM), aiming to explore their potential for advanced orthopedic applications. The use of additive manufacturing enables precise control over microstructural features and offers the possibility to tailor properties through rapid solidification and layer-by-layer fabrication. Preliminary microstructural investigations revealed that all SLM-fabricated alloys exhibit refined β-type structures with characteristic cellular and dendritic morphologies induced by high cooling rates. The addition of Si contributes to further microstructural refinement and may enhance mechanical stability and wear resistance. Phase analysis performed by X-ray diffraction confirmed the predominance of the β-phase, along with the possible presence of secondary phases depending on alloy composition. Mechanical characterization through Vickers microhardness testing indicated increased hardness values for all SLM-processed samples. 
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Magnesium (Mg) alloys have attracted considerable attention as biodegradable biomaterials for orthopedic applications due to their bone-like elastic modulus, biocompatibility, and ability to gradually degrade in physiological environments, eliminating the need for secondary implant removal surgery. 
They are widely used in orthopedic, such as bone screws, plates, pins, intramedullary nails, spinal fixation systems, and tissue engineering scaffolds. Despite these advantages, the clinical application of Mg alloys is limited by their rapid and uncontrolled corrosion under physiological conditions, which can lead to premature mechanical failure, hydrogen gas evolution, and local alkalization, negatively affecting tissue healing and implant performance. To overcome these limitations, surface coatings have emerged as an effective strategy for controlling degradation behavior.
Surface coatings for magnesium alloys are generally classified into inorganic, organic, and hybrid systems. Inorganic coatings, including calcium-phosphate (Ca–P), oxide (TiO₂, ZrO₂, Al₂O₃, SiO₂, MgO), and silicate-based coatings, provide excellent corrosion protection and improve osteoconductivity. 
Organic coatings, such as polycaprolactone (PCL), chitosan (CS), and collagen (COL), enhance biocompatibility, cell viability, and tissue integration, although their corrosion resistance remains limited. Hybrid coatings combine the advantages of both coating types, offering superior corrosion resistance, improved adhesion, enhanced mechanical stability, controlled degradation, and excellent biological performance. Many hybrid systems also exhibit antibacterial properties [1].
Coatings play a crucial role in controlling magnesium alloy degradation and improving implant performance, with hybrid coatings showing the greatest potential due to their combined protective and biological functions. 
Future developments should focus on adaptive and multifunctional coatings, self-healing systems, and scalable fabrication and standardized evaluation protocols, being essential for reliable clinical translation.
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	Titanium and its alloys are widely used in dental implants because of their excellent mechanical properties, corrosion resistance, biocompatibility, and long-term clinical success. However, their bioinert surface may limit interactions with surrounding bone and soft tissues, potentially affecting osseointegration and long-term implant stability. To overcome these limitations, bioactive glass (BG) coatings have emerged as an effective surface modification strategy that combines the mechanical advantages of titanium with the bioactive properties of glass [1].	This paper focuses on the main technologies used for the fabrication of bioactive glass (BG) coatings on titanium dental implant surfaces. Particular attention is given to substrate pretreatment, which plays a critical role in improving surface roughness, coating adhesion, corrosion resistance, and osseointegration. The most widely investigated coating methods include pulsed laser deposition (PLD), magnetron sputtering, dip coating, electrophoretic deposition (EPD), and hydrothermal deposition. Each technique offers distinct advantages in terms of coating morphology, adhesion, thickness control, and overall coating performance. PLD enables the production of dense coatings with precise compositional control, while magnetron sputtering provides highly uniform and adherent coatings suitable for large-scale applications. Dip coating is a simple and cost-effective approach for producing homogeneous thin films, whereas EPD allows the deposition of coatings with controlled thickness on complex implant geometries. Hydrothermal deposition offers an alternative low-cost route for obtaining coatings with tailored morphology and bioactive surface characteristics. The selection of an appropriate deposition technique is essential, as coating properties directly influence the biological response, long-term stability, and clinical performance of dental implants. The literature demonstrates that these coating technologies can significantly improve the biological performance of titanium dental implants. BG-coated surfaces promote enhanced cell adhesion, proliferation, and differentiation, accelerate apatite formation, and support osteogenesis and osseointegration. Furthermore, bioactive glass coatings have been shown to stimulate angiogenesis and improve soft tissue integration, both of which are critical for the long-term success of dental implants. Advances in coating composition and deposition techniques have also contributed to improved coating stability and functionality. Understanding the advantages and limitations of each manufacturing method is essential for selecting the most suitable approach for dental applications and for the future development of high-performance implant surfaces [1,2].
	Among the available surface modification strategies, bioactive glass coatings show considerable potential for improving the performance of titanium dental implants. Despite the encouraging biological outcomes reported in the literature, challenges related to coating durability, coating–substrate adhesion, and long-term stability still need to be addressed. Future research should focus on optimizing deposition techniques and coating compositions, as well as validating their long-term safety and effectiveness through preclinical and clinical studies.
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	Corrosion is one of the primary causes of the stability and long-term performance of steel components used across various industries. The progressive deterioration of steel surfaces can compromise mechanical integrity, reduce time for use, increase maintenance costs, and negatively affect operational safety. 
	Consequently, effective corrosion protection strategies are essential for maintaining the structural performance and reliability of steel-based systems [1].
	This paper presents a literature study of the corrosion mechanisms affecting different steels, and the characteristics of corrosion products are discussed to provide a better understanding of deterioration processes. Although corrosion process is known to significantly influence the durability and structural performance of steel devices, the relationship between corrosion process and the resulting structural behavior is still not fully understood. 
	Therefore, this review aims to address this knowledge gap by providing a comprehensive analysis of corrosion mechanisms and the classification of corrosion products, thereby contributing to a better understanding of steel deterioration processes and their impact on structural integrity.
	The findings provide a comprehensive overview of corrosion protection technologies and their influence on the structural performance of steels, supporting the development of more durable, sustainable, and cost-effective industrial applications.
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Water pipeline failures represent a major challenge for sustainable water distribution systems, leading to significant water losses, service disruptions, infrastructure damage, and increased maintenance costs. Predicting the time-to-failure (TTF) of pipelines is essential for effective asset management and rehabilitation planning. 
The factors influencing the time-to-failure of water pipelines may indirectly affect human health through deterioration of water quality, increased risk of contaminant intrusion, microbial growth, and service interruptions associated with pipeline leaks and failures. 
Therefore, accurate prediction of pipeline deterioration is essential not only for infrastructure management but also for ensuring the safety and reliability of drinking water supplies.
Existing TTF prediction approaches can be broadly classified into four categories: physical, statistical, survival, and machine learning-based models. 
Physical models investigate mechanical failure mechanisms, including stress development under internal pressure, crack propagation, burst strength, and fatigue behavior, using experimental testing and finite element analysis to estimate pipeline service life. 
This study of literature shows the factors influencing the TTF of water pipelines: material type, operating pressure, pipe age, failure history, installation quality, and earth and traffic loads as the most influential pipe-related factors. Environmental factors such as soil properties, water quality, temperature, precipitation, and extreme weather events, play a significant role in pipeline deterioration. 
The findings provide a framework for selecting relevant predictors in TTF models, supporting improved maintenance planning, reducing non-revenue water losses, and enhanced sustainability of water distribution networks.
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Introduction: Micro-CT and CT are non-destructive 3D imaging techniques that reconstructs the sample into a high-defintion version that can be examined virtualy. Magnesium-based alloys are used in oral surgery as bone augmentation materials when the maxillary or mandibular bone presents significant resorption or bone defects, which prevent implant therapy. The main characteristics of these alloys are biodegradability, biocompatibility, and mechanical strength.
Materials: Five magnesium alloy samples were comparatively studied, one of which was the commercial product NovaMag, while the other four samples were developed in collaboration with Politehnica University of Bucharest. The samples were comparatively placed at the calvarial level of the laboratory animals, each animal receiving one commercial alloy sample and one experimental sample. Four groups were established, each consisting of four laboratory animals. The samples were left in place for one week in two groups, and for three weeks in the other two groups. The collected samples were analyzed non-destructively using CT and MicroCT analysis.
Results: It was observed that in the samples left in place for one week, the commercial sample was almost completely resorbed, whereas the experimental samples showed only minimal resorption, which occurred in a centripetal manner. In the samples left in place for three weeks, the commercial sample was completely disintegrated, while the experimental samples were resorbed to varying degrees of 50–80%, with isolated islands of remaining material.
Conclusions: The resorption rate of the commercial sample is higher, also due to the reduced thickness of the sample. These differences in resorption rate can be adjusted by modifying the thickness, as well as by identifying a chemical correlation between the magnesium and the coating layer of the sample.
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INTRODUCTION. Orthodontic treatment can be achieved using removable and fixed appliances in order to solve clinical cases of malocclusions [1,2,3]. Orthodontic activations in case of fixed appliances may develop biological changes in the oro-dental system [4] complex force systems [5] and. This complex system forces are placed in all three plans sagittal, vertical and transversal and if they are not controlled the result will be uncontrolled movement such as tipping, prolonging the treatment [6], root resorption, and enamel demineralization [7,8], even dental elements being move outside the bone [9]. The predictability of dental movements used by these systems are based on computational methods with numeric assumptions of biological elements. The Finite Element Method FEM and the Orthodontic Measurement and Simulation System [10-15]. This system has a limitation of less than 3 teeth movements prediction. In real life, the predicted treatment works for moderate cases of malocclusion with no complicated orthodontic movements and sometimes when we want to see the final result we receive a before and after printed model. If we are using Straight Wire method to treat orthodontic cases as clinicians we conduct a treatment in three-dimension transversal, vertical and horizontal. On electrodont we can ask technician to replicate the obstacles or the anatomy as we want. Typodonts have a long history of models going back to 1973, and with constant upgrades we have efficient typodonts and even electrodonts.
Experimental. We upgraded (Figure 1.) the existing setup made by Savaria-Dent Kft (Szombatheley, Hungary) with a controlled environment with Peltier effect for heating or cooling. Also, we added for each dental arch, embed in wax, thermo sensors to monitor the wax temperature, in order to keep the wax temperature stable between 20 to 25 degrees celsius during active phase [16]. When the wax temperature reached 25 degrees the thermo sensor shut down the current injection into electrodont and permitted for the controlled environment, thermos chamber to cool down the wax to 20 degrees Celsius. This process was repeated without intervention until the orthodontic wires used for orthodontic treatment transfer all information to electrodont dental units and perform levelling and alignment.
Results and Discussion. From orthodontic point of view, the upgraded electrodont makes easier to control the orthodontic treatment. Simulated treatment in thermo chamber was significant faster them the orthodontic treatment performed in open laboratory conditions. Also, the rate of readjustments on the upgraded electrodonts by dental technician was almost inexistent.
[image: ]
Figure 1. Scientific orthodontic simulator with temperature control and thermo controlled chamber OSIM No: A 2024 00105

Conclusions. The system developed in this study has the added benefit of visual and time quantification of tooth movement, increasing students understanding and allowing the study of biomechanical principles and appliance design in order to obtain the replication of the case for head to head studies of different orthodontic wires from ultra-flexible to thermo activated ones. Secondary goal was to reduce the human intervention for readjust the electrodonts due to loss of wax or complete damage by overheating.
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Comparative Assessment of the Manufacturing Accuracy of Metal Prosthetic Copings Produced by Three Digital Technologies
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Introduction. Metal prosthetic restorations are an essential component of dental rehabilitation. With the progress of digital technologies in dentistry, new manufacturing methods have emerged, such as CAD-CAM milling, selective laser sintering (SLS), selective laser melting (SLM), and a new SINT&MILL technology, which is an advanced hybrid technological solution used in digital dental technology. The aim of this study is to evaluate the manufacturing accuracy of metal prosthetic cappings produced using these three modern digital technologies based on the same design.
Methods: The impression was made using classical methods, and the gypsum model obtained was scanned in the dental laboratory in order to start the digital flow for the manufacture of the metal support capping.
In this study, we started from a real situation case in which a lower molar was prepared in order to obtain a metal-ceramic crown.
The design for the metal framework was created, and then, based on this design, metal copings were obtained using three different processes: one additive, one subtractive, and one that combines the two manufacturing processes.The digital design was made in the exocad program, and the materialization of the piece was achieved through 3 different digital techniques, sintering, milling and sintering with rectification.
The obtained pieces were scanned, and the image was compared with the initial digital design using the Medit Apps, Crown Fit and Medit Design, function of the Medit Clinics software.The results obtained were expressed by the RMS function applied to the entire volume of the restoration but also to different on the internal and external surface, as well as on a series of representative sections.
Results
The results provided by the software are presented in the form of illustrative maps as well as numerical data.The accuracy of the results was good for all the digital techniques analyzed, but it varies depending on the technique used and the specific characteristics of the areas analyzed.
Conclusions
Digital technologies generally provide good accuracy for the manufactured parts compared to the original design, but there are differences among them in terms of accuracy in various representative sections.
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Introduction. Clear aligners have emerged as a contemporary orthodontic treatment modality that combines aesthetics, patient comfort, and clinical effectiveness. Advances in material science and digital treatment planning have led to the development of innovative clear aligner materials and sophisticated design features aimed at enhancing force delivery and treatment predictability. These developments contribute to improved treatment outcomes and expand the range of malocclusions that can be managed using clear aligner treatment [1,2].
Experimental. A systematic literature review was conducted using the PubMed and Scopus databases. Eligible studies included in vitro investigations evaluating the mechanical and physical properties of materials, as well as clinical studies assessing the effectiveness of design features and outcomes in adult patients undergoing clear aligner treatment. Comparative analyses were performed across commercially available clear aligner systems, with emphasis on novel multilayer materials and clinically relevant design innovations.
Results and Discussion. Recent advances in clear aligner materials, particularly multilayer polymer systems, have demonstrated improved force constancy, elasticity, and resistance to deformation compared with conventional single-layer thermoplastics. These properties contribute to more controlled and predictable tooth movement throughout the clear aligner treatment period. Modern design features, including optimized trimlines, attachments, bite ramps, pressure points and eruption guides, have further enhanced the biomechanical performance of clear aligners by facilitating specific tooth movements and supporting the correction of more complex orthodontic discrepancies [3]. Additionally, innovative materials exhibit increased tear resistance and reduced susceptibility to staining, contributing to greater clear aligner durability and patient satisfaction [4]. Together, these material and design advancements have significantly broadened the clinical applicability and effectiveness of clear aligner treatment.
Conclusions. Innovative materials and modern design features play a crucial role in optimizing clear aligner treatment outcomes. Improvements in force delivery, clear aligner durability and biomechanical control have enhanced the predictability and effectiveness of this type of orthodontic treatment. Continued developments in material engineering and clear aligner design are expected to further expand the capabilities of these orthodontic appliances and improve clinical outcomes for a wider range of patients with malocclusions.
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Introduction:
Temporary anchorage devices (TADs) have become an essential component of modern orthodontic treatment due to their ability to provide reliable skeletal anchorage independent of patient compliance. The primary stability of orthodontic mini-implants is strongly influenced by insertion torque, bone morphology, implant design, and placement technique. Excessive insertion torque may damage cortical bone and compromise implant success, while insufficient torque can reduce stability. This study aimed to evaluate the initial and final insertion torque values of different orthodontic mini-implant systems placed in maxillary and mandibular bone areas with varying morphological characteristics.
Methods:
Twelve self-drilling titanium alloy orthodontic mini-implants from three commercial systems (Dual Top Anchor System, OrthAnchor System, and Leone System) were tested. Bone samples were obtained from pig maxillae and mandibles collected from animals sacrificed for food production, avoiding additional animal sacrifice. Four anatomical regions with different bone densities were selected. Mini-implants were inserted perpendicular to the bone surface, and insertion torque values were recorded and analyzed according to implant system and bone morphology.
Results:
Insertion torque values varied considerably depending on both the anatomical insertion site and the mini-implant system used. Areas with higher bone density required greater insertion torque and exhibited greater variability in torque measurements. The OrthAnchor (Osstem) system generally required lower insertion torque values in high-density bone regions compared with the other systems. Significant differences were observed between maxillary and mandibular sites, reflecting the influence of bone morphology and density on primary stability. The findings also suggested that reusing mini-implants may require higher insertion torque values and may result in greater variability.
Conclusions:
The insertion torque of orthodontic mini-implants is significantly influenced by both the implant system and the morphological characteristics of the bone substrate. Due to substantial anatomical variability, it is difficult to establish a universal optimal insertion torque value for all mini-implant systems and clinical situations. Careful clinical and radiological assessment of the insertion site is essential for achieving optimal primary stability and minimizing the risk of implant failure. Further research is needed to define ideal insertion torque ranges according to implant design and anatomical location, thereby improving the clinical success of orthodontic mini-implants.
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Introduction. The clinical success of titanium implants depends on rapid osseointegration and long-term resistance to bacterial infection. Although titanium is widely used because of its excellent mechanical properties and corrosion resistance, its surface shows limited bioactivity and insufficient antibacterial performance [1,2]. To overcome these drawbacks, the present study investigates the functionalization of titanium with copper-doped hydroxyapatite (Cu-HAp), combining the osteoconductive properties of hydroxyapatite with the antibacterial and bone-regenerative potential of copper. 
Experimental. Hydroxyapatite coatings were deposited on titanium substrates by electrochemical deposition in pulsed galvanostatic mode at 75°C. Two electrolyte systems were used, based on calcium nitrate and calcium chloride salts. Copper doping was subsequently achieved by an ion-exchange method using a copper-containing solution. The obtained coatings were characterized in terms of morphology, chemical and phase composition, surface roughness, thickness and electrochemical behaviour [3].
Results and Discussion. Morphological observations revealed that all coatings exhibited a ribbon-like crystal morphology, irrespective of the electrolyte used or the presence of copper. EDS analysis confirmed the incorporation of copper ions, with a (Ca+Cu)/P ratio ranging from 1.54 to 1.58. The thickness of the coatings depended on the electrolyte composition, being lower for chloride-based electrolytes than for nitrate-based ones. In addition, copper incorporation produced a slight decrease in coating thickness, regardless of the electrolyte. XRD analysis confirmed the formation of the hydroxyapatite phase and demonstrated the successful incorporation of copper into the coatings. The electrochemical behavior tests revealed that addition of Cu in the HAp structure has enhanced the corrosion resistance of Ti [3].
Conclusions. The results show that hydroxyapatite coatings obtained by electrochemical deposition can be successfully doped with copper through ion exchange. This approach represents a promising strategy for improving the biological and antibacterial performance of titanium implant surfaces.
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Introduction. Visualisation quality directly influences the accuracy and predictability of dental procedures. While contemporary optical and digital systems provide substantial improvements in visualisation and clinical assessment, challenges related to access, operator comfort, and integration into routine practice remain unresolved.
Experimental. A narrative analysis of contemporary visualization systems used in dental practice was performed, including dental operating microscopes, loupes, intraoral scanners, cone-beam computed tomography (CBCT), and emerging optical imaging technologies. Their clinical applications, advantages, and limitations were evaluated based on current literature and reported clinical experience.
Results and Discussion. Contemporary visualization systems provide substantial improvements in image quality, magnification, illumination, and diagnostic precision. Dental operating microscopes enhance the detection of fine anatomical structures and improve treatment accuracy, particularly in endodontics. Digital technologies, including CBCT and intraoral scanners, facilitate three-dimensional assessment and digital workflow integration. Despite these advantages, several challenges remain. Restricted accessibility in certain clinical situations, operator fatigue associated with prolonged use, steep learning curves, and financial constraints may limit routine implementation. Furthermore, the integration of multiple visualization platforms into a seamless clinical workflow remains an ongoing challenge.
Conclusions. Modern optical and digital visualization technologies have transformed dental practice by enhancing diagnostic accuracy and procedural predictability. However, achieving an optimal balance between technological performance, operator comfort, accessibility, and clinical practicality remains essential. Future developments should focus on user-friendly, integrated systems capable of improving both clinical outcomes and workflow efficiency.
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Introduction. The diagnosis of complex root lesions remains challenging when conventional clinical and radiographic assessments provide incomplete or conflicting information. External root resorption and structural root defects may present with similar clinical and radiographic features, complicating treatment planning and prognosis assessment. Optical Coherence Tomography (OCT) has emerged as a high-resolution imaging modality capable of providing detailed information regarding dental microstructure. 
Experimental. A 33-year-old female patient presented with persistent symptoms associated with the maxillary left second premolar despite repeated therapeutic interventions over several years, including endodontic retreatments, post-supported restorations and periodontal therapy. Serial radiographic examinations performed between 2018 and 2026 revealed progressive bone loss and radiolucent changes adjacent to the affected root without clearly identifying the cause of the lesion. Following extraction, the tooth was investigated ex vivo using a Spectral Domain OCT system operating at a central wavelength of 1300 nm. Sequential cross-sectional, topographic and en-face analyses were performed to evaluate root surface morphology and structural alterations.
Results and Discussion. OCT imaging revealed localized surface irregularities compatible with external root resorption, distinct reflectivity variations between dental tissues and restorative materials, and persistent linear discontinuities suggestive of a structural root defect. The reproducibility of these findings in multiple scanning planes supported their authenticity and reduced the likelihood of imaging artefacts. While conventional radiographs documented disease progression, OCT provided complementary microstructural information that enabled a more detailed characterization of the lesion.
Conclusions. This case highlights the limitations of conventional imaging in diagnostically challenging endodontic lesions and demonstrates the potential of OCT to identify microstructural changes that remain undetected using routine radiographic methods. OCT may represent a valuable adjunctive tool for the assessment of complex root pathologies and for improving diagnostic accuracy in endodontics.
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Biomaterials, Implant Design and Additive Manufacturing Approaches for Patient-Specific Resorbable Implants in Kienböck Disease Treatment
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Introduction. Kienböck disease is a progressive disorder caused by avascular necrosis of the lunate bone, leading to pain, loss of wrist function, and bone collapse. Recent advances in medical imaging, biomaterials, and additive manufacturing have enabled the development of patient-specific resorbable implants designed to support bone regeneration and gradually degrade after implantation. 
Experimental. A literature review was conducted to analyze the workflow for patient-specific lunate implants, including CT/MRI imaging, 3D reconstruction [1], implant design, biomaterial selection, additive manufacturing, and post-processing. Particular attention was given to PLA, PCL, PLA/β-TCP composites, magnesium alloys, FDM, and SLM technologies.
Results and Discussion. The reviewed studies show that additive manufacturing enables the fabrication of customized porous implants that mimic patient anatomy [2] and promote bone ingrowth. Biodegradable polymers, bioactive composites, and magnesium alloys demonstrated promising potential for lunate reconstruction. However, challenges related to mechanical performance, degradation control, and clinical validation remain.
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Fig. 1: Workflow for patient-specific resorbable implant development for Kienböck 
disease treatment.

Conclusions. Patient-specific resorbable implants produced through additive manufacturing represent a promising solution for Kienböck disease treatment. The combination of advanced imaging, personalized design, and biodegradable biomaterials may improve bone regeneration and functional recovery.
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