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Welcome 

 

Dear Colleagues, 

 

  

 We have the pleasure to invite you to the International Conference on Biomaterials and 

Regenerative Medicine BIOREMED’2023 which will be held in Sibiu (Romania), July 19-

21th, 2023. 

 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, and 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 keynote speakers will bring on stage home some of the best scientist 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 Sibiu! 

 Yours sincerely, 

  

 Iulian Antoniac  

 Conference President  

 

 Radu Fleacă 

 Conference President 
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Organizers 

 

             
 

 
 

Endorsed by: 
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Committees 

 

Conference Presidents 
Iulian Antoniac (Romania) 

Radu Fleacă (Romania) 

 
 

Organizing Committee 
Iulian Antoniac Radu Fleacă 
Horațiu Moldovan Horațiu Dura 
Cosmin Sinescu Gabriel Racz 
Aurel Mohan Vicențiu Săceleanu 
Erar Kamel Ciprian Tănăsescu 
Horia Manolea Chicea Radu  
Marius Manole Laura Ștef 
Aurora Antoniac Cătălin Popa 
Alina Robu Mircea Stețiu 
  



 
 

 

 
4 
 

International Scientific Committee 
 

Iulian Antoniac (Romania) Horațiu Moldovan (Romania)  

Mauro Alini (Switzerland) Corneliu Munteanu (Romania) 

Mihaela Baciuț (Romania) Florin Miculescu (Romania) 

Tiberiu Bățagă (Romania) Marian Miculescu (Romania) 

Horia Benea (Romania) Mărioara Moldovan (Romania) 

Elvira Bratilă (Romania) Adrian Molnar (Romania) 

Daniela Buruiană (Romania) Aurel Mohan (Romania)  

Cristina-Ioana Bica (Romania) Horia Pleș (Romania) 

Alexandru Vlad Ciurea (Romania) Corrado Piconi (Italy) 

Ilaria Cacciotti (Italy) Cătălin Popa (Romania) 

Cristian Dinu (Romania) Anca Porumb (Romania) 

Lucian Dorbanțu (Romania) Andrei Sandu (Romania) 

Răzvan Ene (Romania) Vicențiu Săceleanu (Romania) 

Radu Fleacă (Romania) Cosmin Sinescu (Romania) 

Norina Forna (Romania) Horațiu Suciu (Romania) 

Ștefan Florian (Romania) Grigore Tinică (Romania) 

Brandușa Ghiban (Romania) Ciprian Tănăsescu (Romania) 

Amina Gharbi (Tunisia) Ștefan Voicu (Romania)  

Sebastian Grădinaru (Romania) Liliana Vereștiuc (Romania) 

Gultekin Goller (Turkey)  Petrică Vizureanu (Romania)  

James C.Kirkpatrick (Germany) Gabriel Racz (Romania)  

Earar Kamel (Romania) Julietta V. Rau (Italy)  

Ondine Lucaciu (Romania) Nicolae Cofaru (Romania) 
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BioRemed 2023 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 

During the conference, a large series of keynote and invited lectures will be 

presented.  

All the abstracts submitted are sorted into different categories. 

Abstracts for posters or oral presentations are welcome and should be submitted 

using the template format.  

The intending author should submit an abstract of no more than 300 words.  

Abstracts should be submitted in English and sent to the Scientific Secretariat 

through the email address office@bioremed.ro 

All abstracts will be refereed, and a criterion of rejection will be lack of originality.  

mailto:office@bioremed.ro
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Notification of acceptance or rejection by the Scientific Committee will be mailed 

to the presenting Author. 

After receiving notification of acceptance submission, you need to register (using 

Registration Form).  

All registered participants will have the opportunity to present their papers in a 

specific format for posters that will be presented in electronic format. 

Each presenting author can submit a maximum of two abstracts but can be co-authors 

for an unlimited number of abstracts.  

Please email the conference secretariat at office@bioremed.ro with details of any 

revisions or queries. 

 

All accepted abstracts will be published as BIOREMED 2023 Proceeding.  

 

Venue 
Universitatea Lucian Blaga, Sibiu. 

 

The Lucian Blaga University of Sibiu (ULBS) is one of the oldest universities in 

Romania, with a tradition of over 225 years. The University promotes unique 

specializations in the Romanian academic space, and the high degree of trust 

recommends “Lucian Blaga” University of Sibiu as a strong institution involved in 

increasing the quality of the educational process. The Faculty of Medicine was 

established in 1990, it developed by increasing the number of students in training, 

by completing the professional endowment, enriching along the way with other 

specializations: Dental Medicine, General Medical Assistance, Dental Technique 

and Pharmacy. 

 

Important Dates 

April 15, 2023 Opening of the Abstract Submission 

May 15, 2023 Abstract Submission Deadline 

July, 8, 2023 Registration Deadline 

July 19-21, 2023 Conference Dates 

 

 

 

mailto:office@bioremed.ro
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Program 

The International Conference on Biomaterials and Regenerative Medicine 

BIOREMED’2023, offers a unique opportunity to participate in a highly trans-

disciplinary event covering the development and application of biomaterials in 

medicine, as well as the clinical performance of medical devices.  

The purpose of this event is to discuss and suggest improvements of biomaterials, 

tissue engineering, and regenerative medicine of today and tomorrow. Considering 

that interdisciplinary cooperation is the pathway to evolution, we would like to 

bring together scientists from the field of biomaterials and tissue engineering with 

clinicians from different areas of expertise that includes dentistry, orthopedics, 

neurosurgery, cardiovascular surgery, general and aesthetic surgery. 

 

PLENARY SESSIONS 
For the first time, we conceived this session involving clinicians and material 

scientists on the same podium. Here, highly reputed clinicians will describe 

relevant clinical needs in the field of Cardiovascular Surgery, Orthopedic and 

Traumatology, Neurosurgery, General Surgery and Gynecology, Dentistry, and 

will pass the baton to biomaterial experts and material scientists to discuss about 

effective approaches and promising solutions.  
 

Plenary Invited Speakers: 
Julietta V. Rau (Italy) - Ion-doped calcium phosphate-based coatings with antibacterial properties for 

biomedical implants 

Fleacă Radu (Romania) - Fixation stability in open wedge high tibial osteotomy 

Antoniac Iulian (Romania) - Role of degradable magnesium alloys in medicine 

Săceleanu Vicențiu (Romania) - BrainIT: From biomaterials to brain repair and regeneration   

Forna Norina (Romania) - Practical applications regarding the use of bone regeneration materials in 

resorptions and bone substance losses 

Gruionu Gabriel (USA) - Predictive computational model for intramyocardial hemorrhage in 

reperfused myocardial infarction 

Popa Cătălin (Romania) - Drug delivery system in integrated structures 

Sinescu Cosmin (Romania) - New trends in dental adhesives  
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Moldovan Horațiu (Romania) - Left ventricular assist devices in end stage heart failure - 

constructive solution in XXI century 

Dinu Cristian (Romania) - Maxilofacial implants and their clinical performance 

Grădinaru Sebastian (Romania) - Biomaterials design strategies appliable for hernia repair 

Cacciotti Ilaria (Italy) - Custom mad approach by additive manufacturing for 

maxillofacial applications 

Ciurea Alexandru-Vlad (Romania) - Actual status of biomaterials in romanian neurosurgery  
 

SCIENTIFIC SESSIONS 
The scientific sessions will be organized as a form of TRACKS for a specific topic, in two parallel 

sessions. High level experts from various fields agree to give some keynote talks. The organizers intend 

to distribute keynote talks during specific TRACK, but this depends on the number of registered 

participants interested by each TRACK. Anyway, if the number of conference participants is not so 

high, the keynote talk will be condensed on the most appropriate topic. More details about the program 

will be available after the deadline for participants registration.  

Scientific Sessions  
Invited Plenary Session 1 - Chair: Săceleanu Vicențiu 

Invited Plenary Session 2 - Chair: Fleacă Radu 

Invited Plenary Session 3 - Chair: Antoniac Iulian 

Invited Plenary Session 4 - Chair: Dura Horațiu 

Invited Plenary Session 5 - Chair: Miculescu Marian 
 

Scientific Sessions 1 - Clinical applications of biomaterials, medical devices and 

their performance in dentistry 

Chairs: Forna Norina, Earar Kamel, Ștef Laura 

Scientific Sessions 2 - Clinical applications of biomaterials, medical devices and 

their performance in general surgery & gynecology 

Chairs: Tănăsescu Ciprian, Chicea Radu, Dragoș Șerban 

Scientific Sessions 3 - Biomaterials I 

Chairs: Munteanu Corneliu, Buruiană Daniela, Gângu Oana 

Scientific Sessions 4 - Biomaterials II 

Chairs: Vizureanu Petrică, Sandu Andrei Victor, Ghiban Brândușa 

Scientific Sessions 5 - Technologies for Orthopedic Surgery 

Chairs: Fleacă Radu, Gruionu Lucian, Lăptoiu Dan 

Scientific Sessions 6 - Clinical applications of biomaterials, medical devices and 

their performance in cardiovascular surgery 

Chairs: Moldovan Horațiu, Dorobanțu Lucian,  Molnar Adrian 
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Scientific Sessions 7 - Clinical applications of biomaterials, medical devices and 

their performance in orthopedic surgery 

Chairs: Ene Răzvan, Benea Horia, Roman Mihai 

Scientific Sessions 8 - Dental Biomaterials 

Chairs: Dinu Cristian, Sinescu Cosmin, Manolea Horia 

Scientific Sessions 9 - Clinical applications of biomaterials, medical devices and 

their performance in neurosurgery 

Chairs: Ciurea Alexandu-Vlad, Săceleanu Vicențiu, Pleș Horia  

 

Workshop: Education at the frontier between 

engineering and medicine 
Presentations and debates with the participation of the representative persons involved in universities 

management related to Medicine, Dental Medicine, Bioengineering, Medical Engineering, from Bucharest, Cluj-

Napoca, Timisoara, Iasi, Oradea, Targu-Mures, Craiova, Galati, Sibiu. 
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PROGRAM OVERVIEW 
 

July 19th, 2023 
TIME EVENT 

 Room 1 – ULBS 

08.00-09.00 Registration Open 

09.00-09.30 Opening Ceremony 

 Welcome speech - Steering Committee 

SRB / ULBS / AOSR 

Presentation of the plenary invited speakers 

09.30-11.00 Invited Plenary Session 1 

Fleacă Radu (Romania) – Fixation stability in open wedge high tibial 

osteotomy 

Antoniac Iulian (Romania) – Role of degradable magnesium alloys in 

medicine 

Gruionu Gabriel (USA) - Predictive computational model for 

intramyocardial hemorrhage in reperfused myocardial infarction  

11.00-11.30 Coffee Break 

11.30-12.30 Invited Plenary Session 2 

Săceleanu Vicențiu (Romania) – BrainIT: From biomaterials to brain 

repair and regeneration   

Forna Norina (Romania) – Practical applications regarding the use of 

bone regeneration materials in resorptions and bone substance losses 

12.30-13.30 Lunch Break 

TIME Room 1 – ULBS Room 2 – ULBS 

13.30-16.30 Scientific Sessions 1 

Clinical applications of 

biomaterials, medical devices 

and their performance in 

dentistry 

Keynote Speakers: 

Agop-Forna Doriana - Bone loss 

management using biodegradable 

grafting materials 

Scientific Sessions 2 

Clinical applications of 

biomaterials, medical devices 

and their performance in 

general surgery & gynecology 

Keynote Speakers: 

Tănăsescu Ciprian - 

Peculiarities in the use of 

alloplastic material in the surgical 
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Lucaciu Ondine Patricia - 

Validation of a new drug delivery 

system for periodontal 

regeneration on an animal model 

Porumb Anca - The assessment 

of ceramic dental materials during 

the treatment of severe adult cleft 

palate 

Oral presentations: 

Ștef Laura  

Dinis Vanessa-Maria 

Săceleanu Adriana 

Kurunczi Andreea 

Hrior Gabriela 

Heredea Anne-Maria  

Boța Gabriela  

Stețiu Andreea  

Țogoe Marius-Mihai 

Mitariu Gabriela Simona 

Frățilă Anca 

Dahm Tataru Cristina Adriana 

treatment of inguinal hernia in 

day surgery 

Chicea Radu - Inflammatory 

response in polypropylene meshes 

used for genital prolaps 

Oral presentations: 

Dragoș Șerban 

Popescu Dragoș 

Taroi Cristian 

Mureșan Olimpiu  

Ispasoiu Florin  

Nistor Claudiu-Eduard  

Bratu Dan 

Crețu Dan 

Tănăsescu Denisa 

Moga Doru 

Costea Daniel Ovidiu 

 

16.30-17.00 Sponsor Presentations - Gema Equipments 

Room 2 – ULBS 

17.00-17.30 Coffee Break & Electronic Poster Session 

TIME Room 1 – ULBS Room 2 – ULBS 

17.30-19.00 Scientific Sessions 3 

Biomaterials I 

Keynote Speakers: 

Bălțatu Mădălina Simona - 

Innovative titanium alloys 

suitable for medical applications  

Cotruț Cosmin - Electrochemical 

techniques used for surfaces 

bioactivation of metallic materials 

Istrate Bogdan - Mg-Ca-Zn 

biodegradable alloys and their 

Scientific Sessions 4 

Biomaterials II 

Keynote Speakers: 

Cavalu Simona - Natural and 

manufactured collagenic 

membranes for tissue 

regeneration: new approaches and 

improvements 

Voicu Ștefan Ioan - Functional 

polymeric membrane materials for 

medical applications 



 
 

 

 
12 

 

importance in the medical 

applications and material science 

Benea Lidia - Applied 

electrochemistry for 

nanostructuring and surface 

functionalization of biomaterials 

Oral presentations: 

Vrânceanu Diana 

Miculescu Florin - Sustainable 

technologies for bone 

reconstruction products and 

bioceramic coatings development 

Gruionu Lucian Gheorghe - 

Lung airways navigation system 

using shape sensing and artificial 

intelligence 

Oral presentations: 

Ghisman Viorica 

20.00-22.00 Chairman Dinner-Hotel Hilton, Restaurant “Camara 

Boierului” (only by invitation) 
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July 20th, 2023 
TIME EVENT 

 Room 1 – ULBS 

09.00-10.00 Registration Open 

09.00-10.30 Invited Plenary Session 3  

Julietta V. Rau (Italy) – Ion-doped calcium phosphate-based coatings 

with antibacterial properties for biomedical implants 

Popa Cătălin (Romania) – Drug delivery system in integrated 

structures 

Sinescu Cosmin (Romania) – New trends in dental adhesives 

10.30-11.00 Coffee Break 

11.00-12.00 Invited Plenary Session 4 

Moldovan Horațiu (Romania) – Left ventricular assist devices in end 

stage heart failure - constructive solution in XXI century 

Dinu Cristian (Romania) – Maxilofacial implants and their clinical 

performance 

12.00-13.00 Symposium: Introduction in Digital Univers 

Room 1 – ULBS 

Chair: Stețiu Mircea 

13.00-14.00 Lunch Break 

Room 1 – ULBS Room 2 – ULBS 

14.00-16.10 Scientific Sessions 5 

Technologies for 

Orthopedic Surgery 

Keynote Speakers: 

Bățagă Tiberiu - The 

new 3D technologies in the 

rapid evolution of 

orthopedics 

Cofaru Nicolae Florin – 

Computer assisted of the 

biomechanics of the knee 

joint and axial deviations 

of the human lower 

member 

14.00-15.10 Scientific Sessions 6 

Clinical applications of 

biomaterials, medical devices 

and their performance in 

cardiovascular surgery 

Keynote Speakers: 

Dorobanțu Lucian - 

Transaortic mitral valve 

reconstruction in hypertrophic 

obstructive cardiomyopathy – 

does it simplify or complicate the 

surgical strategy? 

Molnar Adrian - Artificial 

heart valves   

Oral presentations: 
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Roman Mihai - Pulling 

force at the level of tibial 

fixation in ACL 

reconstruction with 

hamstrings. Experimental 

comparative study 

Oral presentations: 

Petrușe Radu Emanuil 

Breaz Radu Eugen 

Racz Sever Gabriel 

Mohor Cosmin  

Russu Octav 

Coca Ramona Maria 

Brănescu Horia 

Bacușcă Alberto 

Safta Sabina 

Badea Aida 

15.20 – 

16.00 

Scientific Sessions 8 

Dental Biomaterials 

Keynote Speakers: 

Manole Marius - Biomaterials 

used in prosthetic structures on 

dental implants 

Manolea Horia Octavian -  

Teaching dental biomaterials in 

the 21-st century. The need for a 

paradigm shift 

16.00-16.30 Coffee Break & Electronic Poster Session 

TIME Room 1 – ULBS Room 2 – ULBS 

16.30-19.00 Scientific Sessions 7 

Clinical applications of 

biomaterials, medical devices and 

their performance in orthopedic 

surgery  

Keynote Speakers: 

Benea Horia -  

Pyrocarbon hemiprosthesis of the 

shoulder: exploring successes and 

challenges 

Vlădescu Dragomir Alina - ZrCu-

based thin films metallic glasses for 

orthopaedic aims 

Ene Răzvan - Is the two stage 

prosthetic revision using an antibiotic 

impregnated hip spacer worth it? 

Oral presentations: 

Lăptoiu Dan 

Dragoș Apostu  

Oltean-Dan Daniel 

Scientific Sessions 8 

Dental Biomaterials 

Keynote Speakers: 

Ciocan Lucian Toma - 

Modern polymers technologies 

and applications in 

prosthodontics 

Crăciunescu Emanuela Lidia 

- The importance of choosing the 

impression technique and 

material in fixed prosthodontics 

Oral presentations: 

Gângu Oana 

Prodan Corina Mirela 

Drăghici Maria Alexandra 

Pisc Radu 

Cirstea Grigorian Cristinel 

Anghel Miruna Andreea 

Mitruț Ioana 

Petrescu Stelian-Mihai-Sever 
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Dimitriu Alexandru Lisias 

Georgescu Eduard Cătălin 

Popescu Elisa 

Fotescu Horia Mihnea 

Tamara-Rahela Ioana 

Bahrim Sebastian 

20.00-23.00 Gala Dinner – Hilton Hotel 

(all registered participants / tickets) 
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July 21th, 2023 

TIME EVENT 

 Room 1 – Hilton Hotel 

10.00-11.30 Invited Plenary Session 5 

Grădinaru Sebastian (Romania) - Biomaterials design strategies 

appliable for hernia repair 

Cacciotti Ilaria (Italy) - Custom mad approach by additive manufacturing 

for maxillofacial applications 

Ciurea Alexandru-Vlad (Romania) - Actual status of biomaterials in 

Romanian neurosurgery 

11.30-12.40 Scientific Sessions 9 

Clinical applications of biomaterials, medical devices and their 

performance in neurosurgery 

Keynote Speakers: 

Mohan Aurel - Cranioplasty after traumatic brain injury (TBI) – 

Customized polyetheretherketone (PEEK) cranial repair system implants 

review 

Pleș Horia - Consensus statement on posttraumatic cranioplasty. Actual 

status and future directions 

Amina Gharbi - Managing the dissolution kinetics of resorbable bioactive 

glass (BaG) to meet the unique requirements of different patient cohorts 

Oral presentations: 

Pleș Horia 

12.40-13.10 Sponsor Presentations – Sun Wave Pharma 

13.10-14.30 Workshop : Education at the frontier between engineering and 

medicine 

Presentations and debates with the participation of the representative 

persons involved in universities management related to Medicine, Dental 

Medicine, Bioengineering, Medical Engineering, from Bucharest, Cluj-

Napoca, Timisoara, Iasi, Oradea, Targu-Mures, Craiova, Galati, Sibiu.  

14.30-15.00 Closing Ceremony 

 Conference Awards Ceremony 

Closing speech - Steering Committee 
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DETAILED PROGRAM 

July 19th, 2023 
08.00-09.00  Registration Open 

09.00-09.30, Room 1 - ULBS  

Opening Ceremony  

Welcome speech - Steering Committee 

SRB / ULBS / AOSR 

Presentation of the plenary invited speakers 
 

09.30-11.00, Room 1 - ULBS 

Invited Plenary Session 1 

Chair: Săceleanu Vicențiu 

09.30-10.00  

Fleacă Radu (Romania) – Fixation stability in open wedge high tibial osteotomy 

10.00-10.30  

Antoniac Iulian (Romania) – Role of degradable magnesium alloys in medicine 

10.30-11.00 

Gruionu Gabriel (USA) - Predictive computational model for intramyocardial hemorrhage 

in reperfused myocardial infarction  

 
11.00-11.30 Coffee Break 

 

11.30-12.30, Room 1 - ULBS 

Invited Plenary Session 2 
Chair: Fleacă Radu 

11.30-12.00  

Săceleanu Vicențiu (Romania) – BrainIT: From biomaterials to brain repair and 

regeneration   

12.00-12.30  

Forna Norina (Romania) – Practical applications regarding the use of bone regeneration 

materials in resorptions and bone substance losses 

12.30-13.30 Lunch Break 
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13.30-16.30, Room 1 - ULBS 

Scientific Sessions 1 

Clinical applications of biomaterials, medical devices and their 

performance in dentistry 

Chairs: Forna Norina, Earar Kamel, Ștef Laura 

Keynote Speakers: 
13.30 – 13.50  

Agop-Forna Doriana - Bone loss management using biodegradable grafting materials 

13.50 – 14.10 

Lucaciu Ondine Patricia - Validation of a new drug delivery system for periodontal 

regeneration on an animal model 

14.10 – 14.30  

Porumb Anca - The assessment of ceramic dental materials during the treatment of severe 

adult cleft palate 

Oral presentations: 
14.30 – 14.40 

Ștef Laura - The response of oral cavity tissues to restorative prosthetic materials 

14.40 – 14.50 

Dinis Vanessa-Maria - Evaluations of the stress behavior of different types of polymeric 

prostheses 

14.50 - 15.00 

Săceleanu Adriana - Influence of chromium concentration on the properties of dental 

frameworks 

15.00 – 15.10 

Kurunczi Andreea - Green synthesized nanoparticles in dentistry 

15.10 – 15.20 

Hrior Gabriela - A systematic review of dental materials used by our ancestors 

15.20 – 15.30 

Heredea Anne-Maria - The influence of polymer processing technology on bacterial 

colonization of fixed prostheses 

15.30 – 15.40 

Boța Gabriela - MTA is a reliable material 

15.40 – 15.50 

Stețiu Andreea - Indications of the PRF shown to be effective in oral surgical procedures 
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15.50 – 16.00 

Țogoe Marius-Mihai - Aesthetic effect assessment due to the influence of endodontic post 

systems used in restorations 

16.00 – 16.10 

Mitariu Gabriela Simona - Current aspects about zirconia dental implants in dental 

medicine 

16.10 – 16.20 

Frățilă Anca - Comparative study of the behavior of two dental alloys in different conditions 

of oral exposure 

16.20 – 16.30 

Dahm Tataru Cristina Adriana - Glass ionomer-based restorative material with silver 

nanoparticles: properties and clinical applications 

 

13.30-16.30, Room 2 - ULBS 

Scientific Sessions 2 

Clinical applications of biomaterials, medical devices and their 

performance in general surgery & gynecology 

Chairs: Tănăsescu Ciprian, Chicea Radu, Dragoș Șerban 

Keynote Speakers: 
13.30 – 13.50 

Tănăsescu Ciprian - Peculiarities in the use of alloplastic material in the surgical treatment 

of inguinal hernia in day surgery 

13.50 – 14.10 

Chicea Radu - Inflammatory response in polypropylene meshes used for genital prolaps 

Oral presentations: 

14.10 – 14.20 

Dragoș Șerban - Tipes of mesh in inguinal hernia repair - our experience           

14.20 – 14.30 

Dragoș Șerban - Anatomical 3D polypropylene meshes for inguinal hernia repair the perfect 

fit for the myopectineal orifice- decoding the local biotribology 

14.30 – 14.40 

Popescu Dragoș - Contraceptive intrauterine devices and surrounding tissues - mutual 

interrelationships 
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14.40 – 14.50 

Taroi Cristian - Conservative approach for pelvic organ prolapse - sacrospinous ligament 

suspension using polypropylene mesh 

14.50 – 15.00 

Mureșan Olimpiu - Transobturator/tension-free vaginal tape approach in urinary 

incontinence 

15.00 – 15.10 

Ispasoiu Florin - Silicone cerclage pessary – a useful tool in prevention of premature birth in 

twin pregnancy 

15.10 – 15.20 

Nistor Claudiu-Eduard - Present and future of prosthetic materials for chest wall 

reconstruction 

15.20 – 15.30 

Nistor Claudiu-Eduard - Surgical stabilization in flail chest and pectus excavatum- making 

the right choice 

15.30 – 15.40 

Bratu Dan - Biodegradable esophageal stent - therapeutic solution in esophageal stricture due 

to benign causes 

15.40 – 15.50 

Crețu Dan - A comparative study of mesh fixation versus nonfixation in transabdominal 

preperitoneal (TAPP) inghinal hernia repair 

15.50 – 16.00 

Tănăsescu Denisa - The use of modern dressings in the treatment of the diabetic foot 

16.00 – 16.10 

Moga Doru - Why laparoscopic approach for inguinal hernia 

16.10 – 16.20 

Costea Daniel Ovidiu - Migration of metal clips into the duodenum or stomach after 

laparoscopic cholecystectomy: An easily neglected complication     

16.20 – 16.30 

Costea Daniel Ovidiu - Anastomotic leakage in colorectal side-to-side anastomoses: a 

complication of using staplers 
 

16.30-17.00, Room 2 - ULBS 

Sponsor Presentations - Gema Equipments 
 

17.00 - 17.30  

Coffee Break & Electronic Poster Session 
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17.30 - 19.00, Room 1 - ULBS 

Scientific Sessions 3 

Biomaterials I 

Chairs: Munteanu Corneliu, Buruiană Daniela, Gângu Oana 

Keynote Speakers: 
17.30 – 17.50 

Bălțatu Mădălina Simona - Innovative titanium alloys suitable for medical applications  

17.50 – 18.10 

Cotruț Cosmin - Electrochemical techniques used for surfaces bioactivation of metallic 

materials 

18.10 – 18.30 

Istrate Bogdan - Mg-Ca-Zn biodegradable alloys and their importance in the medical 

applications and material science 

18.30 – 18.50 

Benea Lidia - Applied electrochemistry for nanostructuring and surface functionalization of 

biomaterials 

Oral presentations: 
18.50 – 19.00 

Vrânceanu Diana - In Vitro biological behavior of bioactive hydroxyapatite based coatings 

 

17.30 - 19.00, Room 2 - ULBS 

Scientific Sessions 4 

Biomaterials II 

Chairs: Vizureanu Petrică, Sandu Andrei Victor, Ghiban Brândușa 

Keynote Speakers: 
17.30 – 17.50 

Cavalu Simona - Natural and manufactured collagenic membranes for tissue regeneration: 

new approaches and improvements 

17.50 – 18.10 

Voicu Ștefan Ioan - Functional polymeric membrane materials for medical applications 

18.10 – 18.30 

Miculescu Florin - Sustainable technologies for bone reconstruction products and bioceramic 

coatings development 
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18.30 – 18.50 

Gruionu Lucian Gheorghe - Lung airways navigation system using shape sensing and 

artificial intelligence 

Oral presentations: 
18.50 – 19.00 

Ghisman Viorica - New trends in multifunctional coatings onto biocompatible materials 
 

 

20.00 - 22.00 Chairman Dinner-Hotel Hilton, Restaurant “Camara 

Boierului” (only by invitation)  
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July 20th, 2023 

09.00-10.00, Registration Open 
 

09.00-10.30, Room 1 - ULBS 

Invited Plenary Session 3  
Chair: Antoniac Iulian 

09.00–09.30  

Julietta V. Rau (Italy) – Ion-doped calcium phosphate-based coatings with antibacterial 

properties for biomedical implants 

09.30–10.00 

Popa Cătălin (Romania) – Drug delivery system in integrated structures 

10.00–10.30 

Sinescu Cosmin (Romania) – New trends in dental adhesives 
 

10.30-11.00 Coffee Break 
 

11.00-12.00, Room 1 - ULBS 

Invited Plenary Session 4 
Chair: Dura Horațiu 

11.00–11.30 

Moldovan Horațiu (Romania) – Left ventricular assist devices in end stage heart failure - 

constructive solution in XXI century 

11.30–12.00 

Dinu Cristian (Romania) – Maxilofacial implants and their clinical performance 
 

12.00 - 13.00 Symposium: Introduction in Digital Univers 

Room 1 – ULBS 

Chair: Stețiu Mircea 
 

13.00-14.00 Lunch Break 
 

14.00-16.10, Room 1 - ULBS 

Scientific Sessions 5 

Technologies for Orthopedic Surgery 

Chairs: Fleacă Radu, Gruionu Lucian, Lăptoiu Dan 



 
 

 

 
24 

 

Keynote Speakers: 
14.00 – 14.20 

Bățagă Tiberiu - The new 3D technologies in the rapid evolution of orthopedics 

14.20 – 14.40 

Cofaru Nicolae Florin – 3D modelling of the knee joint and axial deviations of the human 

lower member 

14.40 – 15.00 

Roman Mihai - Pulling force at the level of tibial fixation in ACL reconstruction with 

hamstrings. Experimental comparative study 

Oral presentations: 
15.00 – 15.10 

Petrușe Radu Emanuil - 3D Visualization of adolescent idiopathic scoliosis using augmented 

reality 

15.10 – 15.20 

Breaz Radu Eugen - Biomechanical approaches in medicine 

15.20 – 15.30 

Racz Sever Gabriel - Incremental forming as manufacturing process for cranioplasty plates 

15.30 – 15.40 

Mohor Cosmin - Proximal Femoral Nail Breakage in non-union of the trochanteric region 

fractures 

15.40 – 15.50 

Russu Octav - Biocompatibility in vitro testing of 3D-printed and electrospun materials 

15.50 – 16.00 

Coca Ramona Maria - Risk of osteonecrosis of the jaw recieving biphosphonates for bone mets 

16.00 – 16.10 

Brănescu Horia - CAD modelling of the human gait using skeleton systems 
 

14.00 - 15.10, Room 2 - ULBS 

Scientific Sessions 6 

Clinical applications of biomaterials, medical devices and their 

performance in cardiovascular surgery 

Chairs: Moldovan Horațiu, Dorobanțu Lucian, Molnar Adrian 

 

 



 
 

 

 
25 

 

Keynote Speakers: 
14.00 – 14.20 

Dorobanțu Lucian - Transaortic mitral valve reconstruction in hypertrophic obstructive 

cardiomyopathy – does it simplify or complicate the surgical strategy? 

14.20 – 14.40 

Molnar Adrian - Artificial heart valves   

Oral presentations: 
14.40 – 14.50 

Bacușcă Alberto - A new total artificial heart developed at ”Grigore T. Popa” University of 

Medicine and Pharmacy from Iasi 

14.50 – 15.00 

Badea Aida - Primary degeneration of a biological valve prosthesis in tricuspid position 

standard situation – transcatheter valve-in-valve insertion, atyipcal solution 

15.00 – 15.10 

Safta Sabina - Endovascular treatment of thoracic aortic disease 
 

16.00-16.30 

Coffee Break & Electronic Poster Session 
 

16.30-19.00, Room 1 – ULBS 
 

Scientific Sessions 7 

Clinical applications of biomaterials, medical devices and their 

performance in orthopedic surgery  

Chairs: Ene Răzvan, Benea Horia, Roman Mihai 

Keynote Speakers: 

16.30 – 16.50 

Benea Horia - Pyrocarbon hemiprosthesis of the shoulder: exploring successes and 

challenges 

16.50 – 17.10 

Vlădescu Dragomir Alina - ZrCu-based thin films metallic glasses for orthopaedic aims 

17.10 – 17.30 

Ene Răzvan - Is the two stage prosthetic revision using an antibiotic impregnated hip spacer 

worth it? 
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Oral presentations: 

17.30 – 17.40 

Lăptoiu Dan - Porous metal structures for bone reconstructions: current practice and future 

applications 

17.40 – 17.50 

Dragoș Apostu - Systemic drug administration enhances the osseointegration of titanium 

implants 

17.50 – 18.00 

Oltean-Dan Daniel - Osseointegration enhancement of titanium implants surfaces modified 

with strontium-substituted hydroxyapatite in a rat model 

18.00 – 18.10 

Dimitriu Alexandru Lisias - The 7-day evolution of foam permeability in continuous 

negative pressure wound therapy 

18.10 – 18.20 

Georgescu Eduard Cătălin - The synergic integration effect of tricalcic phosphate and 

autograft 

18.20 – 18.30 

Popescu Elisa - Sponge or tissue, a comparison between hemostatic materials 

18.30 – 18.40 

Fotescu Horia Mihnea - Building Bones: Exploring the Boundless Possibilities of 3D 

Printing in Orthopedics 
 

15.20 – 19.00, Room 2 - ULBS 

Scientific Sessions 8 

Dental Biomaterials 

Chairs: Dinu Cristian, Sinescu Cosmin, Manolea Horia 

Keynote Speakers: 
15.20 – 15.40 

Manole Marius - Biomaterials used in prosthetic structures on dental implants 

15.40 – 16.00 

Manolea Horia Octavian - Teaching dental biomaterials in the 21-st century. The need for 

a paradigm shift 

Coffee Break & Electronic Poster Session - 16.00-16.30 
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Keynote Speakers: 
16.30 – 16.50 
Ciocan Lucian Toma - Modern polymers technologies and applications in prosthodontics 
16.50 – 17.10 
Crăciunescu Emanuela Lidia - The importance of choosing the impression technique and 
material in fixed prosthodontics 
Oral presentations: 
17.10 – 17.20 
Gângu Oana - Advances of the stereomicroscopy techniques for the dentistry research 
17.20 – 17.30 
Prodan Corina Mirela - The influence of heating upon color and translucency stability of 
universal resin-based composites 
17.30 – 17.40 
Drăghici Maria Alexandra - Osseointegration evaluation of an experimental bone graft 
material based on hydroxyapatite, reinforced with titanium-based particles 
17.40 – 17.50 
Pisc Radu - Young Modulus in Orthodontics: changing the way we select the sequence of 
orthodontic wires when treating orthodontic Angle Cls II malocclusion patients. An 
experiment using the Electrodont laboratory device 
17.50 – 18.00 
Cirstea Grigorian Cristinel - Structural assessment of dental hard tissues in teeth with dental 
injuries using OCT (Optical coherence tomography) investigation 
18.00 – 18.10 
Anghel Miruna Andreea - Evaluation of a teaching protocol for CAD-CAM technologies in 
a Romanian dental school 
18.10 – 18.20 
Mitruț Ioana - Comparative preclinical and histological study of hydrogels containing boric 
acid and calcium fructoborate on an experimental rat model of periodontal disease 
18.20 – 18.30 
Petrescu Stelian-Mihai-Sever - Analysis of odonto-periodontal stress by means of the finite 
element method for a patient with malocclusion 
18.30 – 18.40 
Tamara-Rahela Ioana - Surface analysis of orthodontic mini-implants after their clinical use 
18.40 – 18.50  
Bahrim Sebastian - The conventional impression technique, an endangered standard? 
 

20.00 - 23.00 Gala Dinner – Hilton Hotel 

(all registered participants / tickets) 
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July 21th, 2023 
 

10.00 - 11.30, Room 1 – Hilton Hotel 

Invited Plenary Session 5 
Chair: Miculescu Marian  

10.00 – 10.30 

Grădinaru Sebastian (Romania) - Biomaterials design strategies appliable for hernia 

repair 

10.30 – 11.00 

Cacciotti Ilaria (Italy) - Custom mad approach by additive manufacturing for 

maxillofacial applications 

11.00 – 11.30 

Ciurea Alexandru-Vlad (Romania) - Actual status of biomaterials in Romanian 

neurosurgery 

 

11.30-12.40 

Scientific Sessions 9 

Clinical applications of biomaterials, medical devices and their 

performance in neurosurgery 

Chairs: Ciurea Alexandu-Vlad, Săceleanu Vicențiu, Pleș Horia  

Keynote Speakers: 
11.30 – 11.50  

Mohan Aurel - Cranioplasty after traumatic brain injury (TBI) – Customized 

polyetheretherketone (PEEK) cranial repair system implants review 

11.50 – 12.10 

Pleș Horia - Consensus statement on posttraumatic cranioplasty. Actual status and future 

directions 

12.10 – 12.30 

Amina Gharbi - Managing the dissolution kinetics of resorbable bioactive glass (BaG) to meet 

the unique requirements of different patient cohorts 

Oral presentations: 
12.30 – 12.40 

Pleș Horia - Bicomponent fibrin glue obtained from the patients blood 
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12.40-13.10, Room 1 – Hilton Hotel 

Sponsor Presentations – Sun Wave Pharma 
 

13.10-14.30 

Workshop : Education at the frontier between engineering and 

medicine 
Presentations and debates with the participation of the representative persons involved in 

universities management related to Medicine, Dental Medicine, Bioengineering, Medical 

Engineering, from Bucharest, Cluj-Napoca, Timisoara, Iasi, Oradea, Targu-Mures, Craiova, 

Galati, Sibiu. 

 

14.30-15.00  

Closing Ceremony  

Conference Awards Ceremony  

Closing speech - Steering Committee 
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POSTERS 

 
1. Aurora Antoniac, Iulian Antoniac, Alina Robu, Gheorghe Păltanea, Daniela 

Gheorgiță, Iuliana Corneschi 

Polymeric-based coatings for biodegradable Mg alloys 

 

2. Tiberiu Bița, Ion Ciucă, Marian Miculescu, Gheorghe Păltânea, Ana-Iulia Bița, 

Iuliana Corneschi, Horațiu Dura, Iulian Antoniac 

Evaluation of the fluoride conversion coating effect on corrosion behavior of Mg–Zn–

Ca–Mn alloys  

 

3. Marin Mihaela, Buruiană Daniela Laura, Mocanu Alina Maria, Marin Florin 

Bogdan, Bogatu Nicoleta Lucica 

Heart Rate Monitoring Device Using Arduino Plaftorm 

 

4. Alina Elena Bololoi, Laura Elena Geambazu, Iulian Vasile Antoniac, Robert Viorel 

Bololoi, Ciprian Alexandru Manea, Dănuț Vasile Cojocaru, Delia Pătroi 

Solid State Processing of CoCrMoNbTi High Entropy Alloy for Biomedical 

Applications 

 

5. Buruiană Daniela-Laura, Marin Florin Bogdan, Vasilache Florin, Gurău Gheorghe, 

Marin Mihaela, Ghisman Georgiana 

Holonic control of automatic chest compression device 

 

6. Borislav Dușan Caplar, Emanuela Lidia Crăciunescu, Marius Țogoe, Carina Sonia 

Neagu, Christa Șerban, Andreea Novac, Mihai Romînu, Cosmin Sinescu, Meda–

Lavinia Negruțiu, Vanesa Maria Diniș, Daniela Maria Pop 

Microscopic evaluation of the metal-ceramic interface for SLS framework 

 

7. Gabriela Ciungu, Cristina Maria Iordache, Robert Ciocoiu, Brânduşa Ghiban 

Structural characterization of a new ZnCu(Mg) biodegradable alloy 
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8. Gabriel Cristescu, Robert Bololoi, Marian Miculescu, Robert Ciocoiu, Alexandru 

Streza, Iulian Antoniac 

A correlation between surface free energy - deformation degree for metallic materials 

used for prolonged contact with skin 

 

9. Nazem Dawod, Iulian Antoniac, Marian Miculescu, Aurora Antoniac, Alina Robu, 

Elena Ungureanu 

Influence of alloying with precious metals on the microstructure and corrosion 

resistance of the Co-Cr dental alloy 

 

10. Robert Ciocoiu, Alina Necșulescu, Octavian Trante, G. Dobri, A. Banu, Nicolae 

Văleanu 

Adapting the Girifalco - Good equation for metallic materials. A study on 5 alloys 

from the TNZT system 

 

11. Bogdan Dragomir, Panaite Tinela, Olteanu Daniel, Karvelas Nikos, Alice Chehab, 

Raluca Vieriu 

Comparative analysis of peak torque values during insertion and removal of three 

mini-implants: an in vitro investigation  

 

12. Norin Forna, Paul-Dan Sirbu 

Use of osteoconductive macroporous synthetic bone substitutes and plate 

osteosynthesis in the management of tibial plateau fractures   

 

13. Daniela Gheorghiță, Iulian Antoniac, Horațiu Moldovan, Aurora Antoniac, Alina 

Robu, Ana Bița, Anton Ficai, Ludmila Motelică 

Influence of lavender essential oil on antioxidant, physical and biological properties 

of chitosan sponge for hemostatic applications 

 

14. Maria Eleonora Gherghina, Lavinia Mărcuț, Veronica Mănescu (Păltânea), Aurora 

Antoniac, Gheorghe Păltânea, Alina Robu, Aurel George Mohan, Iuliana Corneschi, 

Robert Ciocoiu, Iulian Antoniac 

Wetting properties of 3D printed antimicrobial PLA 
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15. Cristina Maria Iordache, Gabriela Ciungu, Marian Miculescu, Robert Ciocoiu, 

Brânduşa Ghiban 

Heat Treatment Influence on the Mechanical and Structure properties of a new Zn-Mg 

(Ca) biodegradable alloy 

 

16. Adriana Ileana (Blăjan), Robert Ciocoiu, Ion Ciucă, Doru Blăjan, Tiberiu Bița, 

Alina Robu, Gabriel Cristescu, Nicolae Văleanu 

Relating the structure with the mechanical behavior of surgical guides obtained by 

FDM 

 

17. Marina Roxana Iordăchescu, Alexandru Streza, Ana-Iulia Bița 

Microstructural characterization of metallic biomaterials used in the execution of 

surgical instruments for orthopedics  

 

18. Ștefan Alexandru Lăptoiu, Marian Miculescu, Mihai Cojocaru 

Sinterability of natural origin hidroxyapatite powder 

 

19. Pompilia Mioara Lopes, Violeta Popescu 

Development of a highly stable hydrogels formula utilizing gelatin, whey, and 

glucomannan as biomaterials 

 

20. Marin Florin Bogdan, Buruiană Daniela-Laura, Miron Laurențiu-Nicu, Gurău 

Gheorghe, Marin Mihaela 

Intelligent active medical exoskeleton 

 

21. Ioana Maria Marinescu, Anca C.Parau, Alina Vlădescu (Dragomir), Mihaela Dinu, 

Cosmin M.Cotruț 

Quaternary ZrCuCa-X thin films metallic glasses for orthopaedics 

 

22. Veronica Mănescu (Păltânea), Gheorghe Păltânea, Iulian Antoniac, Aurora 

Antoniac 

Potential of Biodegradable Magnetic Scaffolds for Bone Tissue Engineering and 

Oncology Applications 
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23. Doina Prodan, Marioara Moldovan, Ioan Petean, Stanca Cuc, Codruța Saroși, 

Miuța Filip, Gabriel Furtos 

Obtaining and characterization of some inorganic precursors used in some restorative 

dental composites formulation 

 

24. Daniela Alina Necșulescu, Mariana Ciurdaș, Robert Ciocoiu 

Evaluation of the maintenance operation of forceps 

 

25. Mădălina Oprea, Ștefan Ioan Voicu, Andreea Mădălina Pandele, Adrian Ionuț 

Nicoară 

A novel generation of surface-functionalized cellulose acetate membranes for 

biomedical applications  
 

26. Violeta Popescu, Pompilia-Mioara Purcea-Lopes 

Protein-Based Hydrogels with Excellent Stability as Potential Matrix for Treating 

Ulcerative Wounds 

 

27. Alina Robu, Iulian Antoniac, Veronica Mănescu (Păltânea), Robert Bololoi, 

Lavinia Nicolescu 

Mechanical properties and in vitro degradation on biodegradable Mg-Zn-Ca alloys 

 

28. Vasile Claudiu Ciubotaru, Petrică Vizureanu, Andrei Victor Sandu, Dragoș 

Cristian Achitei, Mădălina Simona Bălțatu 

Metals Used in Ancient Medicine: Short Overview  

 

29. Mihai Tofan, Petrică Vizureanu, Mădălina Simona Bălțatu, Doru Dumitru 

Burduhos-Nergis, Andrei Victor Sandu 

Biomaterials Applications in Regenerative Medicine: Pioneering a Paradigm Shift in 

Healthcare 

 

30. Marius Albert Mazilu, Andrei Victor Sandu, Petrică Vizureanu, Manuela Cristina 

Perju, Mădălina Simona Bălțatu 

Titanium Alloys with Low Young's Modulus: A Promising Frontier for Advanced 

Engineering Applications 
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31. Codruța Saroși, Alexandrina Muntean, Petean Ioan, Prodan Doina, Filip Miuța, 

Cuc Stanca, Laura Monica Rusu, Mărioara Moldovan 

Amelogenin peptides-hydroxyapatite hydrogels for enamel remineralisation  

 

32. Iulian Spânu, Aurora Antoniac, Alina Robu, Alexandru Streza, Iulian Antoniac 

Surface properties for the thermal spray copper-based coatings on different metallic 

alloys 

 

33. Alexandru Stere, Ana-Iulia Bița, Iulian Antoniac 

Determining the possible causes of failure of an orthopedic screw-plate implant for 

clavicle fractures 

 

34. Alexandru Streza, Iulian Antoniac, Veronica Păltânea, Robert Ciocoiu, Cosmin 

Nicolescu 

In vitro evaluation of corrosion behavior for two polymer-coated Mg-3Nd alloys  

 

35. Vlad - Gabriel Vasilescu, Lucian -Toma Cioca 

Research on increasing the tissue compatibility of the dental implant to shorten the 

post-implantation healing period (Experimental Study) 

 

36. Călin-Ilie Mohor, Ciprian Tănăsescu, Cosmin-Ioan Mohor*, Mihai Faur, Andrei 

Moisin, Dan Crețu 

Treatment of Rectal Prolapse with Intraperitoneal Mesh (Textile Allograft) 

 

37. Sergiu Focsaneanu, Antoniac Iulian, Aurora Antoniac, Alina Robu, Spânu Iulian 

A systematic review of dental surgical drill 
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Julietta V. Rau (Dr., PhD, Prof.) is currently Associated 

Research Director, Head of the laboratory and research 

group at the Institute of the Structure of Matter of the Italian 

National Research Council (ISM-CNR, Rome, Italy) and 

Professor at Sechenov First Moscow State Medical 

University (Moscow, Russia). She presented about 40 

Invited, Plenary and Keynote talks at International 

Conferences. She received several international awards for 

her research achievements. She published about 200 papers 

in international high rank peer review journals, her present 

H-index is 35 (i10-index is 111, Citations > 4150 (Google 

Scholar)). She is the CHAIR and organizer of the biennial BioMaH “Biomaterials for 

Healthcare” International Conference (https://biomah.ism.cnr.it) and the Member of the 

International Scientific Committees of various International Conferences in the field of 

Materials Science, Nanoscience, Biomaterials and Medical devices. She is Associate Editor of 

“Bioactive Materials” (KeAi) journal, Associate Editor Fronties in Biomaterials Science “Bio-

interactions and Bio-compatibility”, Associate Editor “In Vitro Models” (Springer) and 

Editorial Board Member of FRONTIES in Bioengineering and Biotechnology, Springer Nature 

Scientific Reports, Coatings, Journal of Advanced Drug Delivery Research, Drug Design 

Development & Therapy, EC Orthopaedics, The Open Biomedical Engineering Journal. Her 

present research interests regard innovative biomaterials for regenerative medicine, among 

them calcium phosphates and glass-ceramics based materials for tissue engineering 

applications, possessing antimicrobial characteristics. Her recent  

publications are dedicated to bioactive nanostructured coatings of innovative composition for 

orthopaedic and dental implant applications and cements for bones, cranial-facial surgery and 

dentistry applications. She is also involved in research projects dedicated to Raman 

spectroscopy applications in medicine and the development of novel imaging approaches for 

cancer diagnostics. 

 

Title: ION-DOPED CALCIUM PHOSPHATE-BASED COATINGS WITH 

ANTIBACTERIAL PROPERTIES FOR BIOMEDICAL IMPLANTS 
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Radu Fleacă earned his MD degree from the University of 

Medicine and Pharmacy Iuliu Hatieganu Cluj Napoca in 

1992, he completed his training in Emergency Medicine in 

1998 and in Orthopaedic and Trauma Surgery in 2002. He 

sustained his PhD Thesis in 2010 at the University Lucian 

Blaga of Sibiu. He serves as Associate Professor at the 

University Lucian Blaga of Sibiu Faculty of Medicine 

Department of Orthopedics and Trauma Surgery. Since 2020 

he is Dean of the Faculty of Medicine of Lucian Blaga 

University of Sibiu. Dr. Radu Fleaca specializes in 

arthroscopic surgery, knee surgery, sport and trauma 

surgery. Dr Fleaca has published more than 100 scientific articles, specialty books, he has more 

than 50 scientific presentations at national and international meetings to his credit. He is a 

member of the SOROT (Societatea Romana de Ortopedie si Traumatologie), SRATS 

(Societatea Romana de Artroscopie si Traumatologie Sportiva), SRCUC (Societatea Romana 

de Chirurgia Umarului si Cotului), ESSKA (European Society of Sports Traumatology, Knee 

Surgery and Arthroscopy), EKA (European Knee Associates) and AO Trauma. 

Title: FIXATION STABILITY IN OPEN WEDGE HIGH TIBIAL 

OSTEOTOMY 
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Iulian Antoniac obtained his M.E., Ph.D. and Postdoc 

degrees in Materials Science at the University Politehnica 

of Bucharest. Since 2002, he has been associated with the 

Medical Engineering program in the Faculty Materials 

Science and Engineering, University Politehnica of 

Bucharest, which is focused on biomaterials obtaining and 

characterization, medical image processing and the 

development of new implants for medical applications. 

Professor Iulian Antoniac is the leader of the Biomaterials 

Group, head of the Biomaterials & Interface Phenomenon 

Laboratory, full professor at Faculty Materials Science and 

Engineering. He was appointed Vice Dean of Faculty Materials Science and Engineering and 

member of the Senate of University Politehnica of Bucharest in 2016. Professor Iulian 

Antoniac has published widely, with over 200 papers published in peer-reviewed journals and 

conference proceedings, 7 patents, more than 20 books and books chapters (like Handbook of 

Bioceramics and Biocomposites) and more than 50 invited lectures at conferences focused on 

biomaterials, bioceramics and materials science. His scientific activity is materialized in many 

publications with relevant citation: ISI Web of Knowledge citation 233 (h-index 10); Scopus 

citation 580 (h-index 12); Google Scholar citation: 692 (h-index 14).He was member in the 

research team of 47 projects – in 13 of them as director or PI, and also as team leader or 

management group member in various international projects in different framework (FP5, FP7, 

COST, INTERREG). He is Editor in Chief for the journal Materials Science Forum, editorial 

board member for other journals and reviewer for more than 40 journals.In 2005, he received 

the Daniel Bunea Award from the Romanian Society for Biomaterials. Also, he receives many 

awards for their patents at various international fairs and exhibitions dedicated to patents. He 

is currently President of the Romanian Society for Biomaterials (SRB), Former President and 

permanent Member of Executive Committee of the International Society for Ceramics in 

Medicine (ISCM). Professor Iulian Antoniac research interests include: metallic biomaterials 

for orthopedic and dental applications, bioceramic coatings, biocomposites, biopolymers, 

retrieval analysis of explants, microscopy techniques for materials characterization, bone 

regeneration, physical and chemical characterization of nano- and micro- particles for 

biomedical application. Present areas of research work: bioceramics, biocomposites, 

biodegradable metallic biomaterials, surface modification, interaction tissue-biomaterials, 

biointerfaces, tissue engineering, bone regeneration, retrieval and failure analysis of orthopedic 

and dental implants. 

Title: ROLE OF DEGRADABLE MAGNESIUM ALLOYS IN MEDICINE 
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Vicentiu Saceleanu M.D., Ph.D, Head of the Neurosurgery 
Departament, Sibiu; Assoc. Prof. , University Lucian Blaga Sibiu. 
He 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. Participation to international course Hands on: ”Microsurgical and 
Endovascular Technoques”, decembrie 2018, Salzburg. Local coordinator of the International Grant: 
Comparison of Cerebrolysin and Standard Treatment. Coordinator of project Brain Revealed: 
Innovative Technologies in Neurosurgery Study –2018-1-RO01-KA203-049317, 01.09.2018 – 
31.08.2021. Patent: cranial implant with osseointegration stryctyres and functional coatings, 
international exhibition of scientific research, innovation and invention, 2018. PUBLISHING 
ACTIVITY: Editor of the book of Clinical Neurosurgery, 2014 ; 3 specialty book in Romanian 
language, 2014, 1 specialty book in English language, 2014; 194 articles. 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; Local organizer of 2 Neurosurgery Conferences, 2002, 2009 
and one Conference of Neuro-rehabilitation at Ocna Sibiului, 2007; Organiser of Sibiu Medical Days, 
2014; 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. Local main 
coordinator at the International Grant: Comparison of Cerebrolysin and Standard Treatment Evaluating 
the Neuroprotective and Neurorehabilitation Outcome in a Randomized, Double –Blind, Controlled 
Trial on Efficacy and Safety in Patients with Moderate to Severe Traumatic Brain Injury.2014, 
no.3455/27.02.2014. Development of the research plan for the Neurosurgery discipline for the years 
2012-2014 & 2014-2020 “V. Papilian” Faculty of Medicine Sibiu; 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: BRAIN IT: FROM BIOMATERIALS TO NEUROSURGERY 

PRACTICE 
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Norina Forna – is a university professor, Discipline “Clinic 
and therapy of partial extended edentation”, The Faculty of 
Dental Medicine within « Gr.T .Popa » University of Medicine 
and Pharmacy – Iaşi and an Primary care physician – Dental 
prosthetics at Policlinica Stomatologică no. 1 (Boltă). Former 
Dean of the Faculty of Dental Medicine, Vice-president of the 
College of Dental Practitioners in Romania ( 2015-2019; 2019-
2023), President of the College of Dental Practitioners, Iasi(2015-
2019; 2019-2023), Member of the National Council for Scientific 
Research – CNCS. Director of the Clinical Education Facility of 
the Faculty of Dental Medicine, Expert ANMCS- 2017, Expert 
CNATDCU – Comisia Medicina Dentara, President of the 
Romanian Dental Association for Education, President of the 
Romanian Society of Oral Rehabilitation, President of the Society 
of Regularized Computed Tomography, President of the 
Association of Dental Medicine, Iasi, Member in the Federal 
Bureau of the International Federation of Odontostomatology and 
Craniofacial Surgery, Member in the Managing Board of IMAT 
– Germany, Member in the Managing Board of EIDAM – 

Canada. Appointment of Dean assessor – ’Université des Montagnes, Cameroon, Vice-president of the 
College of Dental Practitioners Romania, president of the College of Dental Practitioners, Iasi, Medical 
Expert for Public health, Iasi, for the specialization General Dentistry (since 2005), President of the 
Dentistry Department within the Society of Doctors and Naturalists (since 2007), President of the 
Commission for the elaboration of practice guides in the field of dental prosthetics, CMDR (since 2007), 
Member in the Aracis medical commission. Expert evaluator CNCSIS (since 2004), Expert evaluator 
ARACIS (2007). Evaluations: Member of Specialty Commissions of C.N.A.T.D.C.U. for the 
confirmation of the title Doctor in Medical Sciences and quality of by I.O.S.U.D, according to O.M.Ed. 
no. 3904/10.05.2006 (since 2006), Member of the Medical – Dental Specialty Commission within 
Consulting Commissions of the Health Ministry, according to order 466/2006, Member in the 
Commission of Ethics and Medical Deontology – The College of Dentists, Iasi, Expert evaluator 
National Research-Development Programs: Ideas and partnerships (2007 – present), Expert evaluator 
of CEEX, VIASAN programs, within the Academy of Medical Sciences (2008), Trainer in the field 
,,Prevention and management of malpractice situations” (2011), Coordinator of the Specialization of 
Dental Prosthetics and Implantology, the Ministry of Health, Iasi University center (coordination of 
over 50 resident doctors in the specialization Dental prosthetics). INTERNATIONAL TITLES AND 
POSITIONS: President CIDCDF- Confederation of Deans of Faculties of Dental Medicine of Total or 
Partial French Origin, Past President European Proshtodontic Association, President of the Balkan 
Society of Dental Medicine (BaSS), Member in ERO FDI WG – RELATION BETWEEN DENTAL 
PRACTITIONERS AND UNIVERSITIES, Member in FDI WG Women Dentists Worldwide, 
President of the International Society of General and Oromaxillofacial Rehabiliation, Forum 
Odontologicum, Lausanne, Switzerland (2013) – present, Member in AFNOR-ISO, Expert ADEE, 
Fellow Global Dental Implant Academy – 2018, Fellow & Diplomat of International College of 
Dentistry (2013) – present, Fellow of Academy of Dentistry International (2013) – present, Member of 
the Administration Council of the Confederation of Deans of Faculties of Total or Partial French Origin 
(CIDCDF), Scientific Commission, since 2009- present, Member of the Council of the European 
Association of Dental prosthetics (2013) – present, European Specialist in Dental prosthetics – the 
European Prosthetics Association (EPA) since 2012- present, Ambassador Circle International 
Congress of Oral Implantologists (ICOI, SUA)- 2010 – 2012, 2012 – 2014, 2014-2015, 2015-2016, 
Fellow International Honor Dental Organization (2011) – present, Chevalier dans l`Ordre des Palmes 
Academiques, through decree since 1 March 2011- present, Expert AUF (L’Agence universitaire de la 
Francophonie) – 2011- present, Fellow and Diplomate al International Congress of Implantologists 
(2009) – present, Ambassador of the Confederation of Deans of Faculties of Total or Partial French 
Origin (CIDCDF) – 2008 – present, Member of European Society of Cosmetic Dentistry, since 2008- 
present, Member of the European Prosthetics Association (EPA), since 2007- present, Member in the 
Managing Board IMAT, Germany (2006) – present, Member in the Managing Board Eidam, Canada 
(2006) – present, Vice-president of the International Congress of Oral Implantologists – for Romania 
(ICOI, SUA) 2011- present, Ambassador for Romania of the Federal Bureau of Odontodentistry and 
Craniofacial Surgery (I.F.O.S.C.M.F.S.) 2008 

Title: PRACTICAL APPLICATIONS REGARDING THE USE OF BONE 

REGENERATION MATERIALS IN RESORPTIONS AND BONE 

SUBSTANCE LOSSES  
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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: PREDICTIVE COMPUTATIONAL MODEL FOR 

INTRAMYOCARDIAL HEMORRHAGE IN REPERFUSED 

MYOCARDIAL INFARCTION 
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Cătălin Popa, Faculty of Materials and Environmental 

Engineering; 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, Dean of the Faculty of Materials and Environmental 

Engineering, Head of the Biomaterials Research Group in the 

Technical University of Cluj-Napoca (TUCN). 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 or UK is, also, a key topic for the group he leads. 

Title: DRUG DELIVERY SYSTEMS IN INTEGRATED STRUCTURES 
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Cosmin Sinescu (40 years old) is full professor at the Victor 

Babeş” University of Medicine and Pharmacy Timişoara, 

Faculty of Dentistry, Prostheses Technology and Dental 

Materials Department. The Habilitation Thesis (2015) was 

focused on new methods of diagnostic and forecast in 

dentistry. His main research interests and competences 

include invasive and noninvasive, destructive and 

nondestructive methods of investigations in dentistry, dental 

materials, bioengineering, biocompatibility, optoelectronics, 

imagistic investigations in dentistry – optical coherence 

tomography, management of scientific research projects in 

medicine and pharmacy; principles and applications of optical coherence tomography; modern 

optical testing – field guide to interferometric optical testing; structural adhesives for optical 

bonding; principles of diffraction, interferometry, holography and difractive optical elements, 

synchrotron investigation. He was part of the research group that developed the first Time 

Domain Optical Coherence Tomography and the first Spectral Domain Optical Coherence 

Tomography Systems dedicated to dentistry in the east of Europe. Since 2005 he is a Visiting 

Senior Research Fellow in the Applied Optics Group at the University of Kent at Canterbury, 

UK. He is member in the research team of 14 grants – by 4 of them as project manager. He 

published many papers in ISI refereed journals and conference proceedings. The address of the 

researcherid.com profile is: http://www.researcherid.com/rid/G-1528-2011. He is a member of 

SRLS, SSB, SRB, IEEE, OSA and SPIE. 

Title: NEW TRENDS IN DENTAL ADHESIVES 
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Horațiu Moldovan - Professor of Cardiovascular Surgery – 

“Carol Davila” University of Medicine and Pharmacy, PhD 

Habil, PhD and residents coordinator, Associate Professor at 

the Polytechnic University of Bucharest – Faculty of Materials 

Science and Engineering, Head of Cardiovascular Surgery 

Department and coordinator of the Heart Transplant Program 

at the Clinical Hospital Emergency Bucharest, coordinator of 

the Clinical Department of Pediatric Cardiac Surgery within 

the Emergency Clinical Hospital for Children “Grigore 

Alexandrescu”. He is part of the group of specialists who 

introduced coronary surgery and aortic dissection surgery in 

Romania, as well as the implantation of the first mechanical assistance devices of circulation: 

intraaortic balloon pump, partial artificial heart type “Novacor” and more recently HeartMate 

3; within all cardiovascular surgery departments he worked in, implemented new technologies 

related to minimally invasive cardiac surgery, endovascular surgery (EVAR, TEVAR) and 

transcateter valve prosthesis (TA). Full Member of the Academy of Medical Sciences, an 

Associate Member of the Romanian Academy of Scientists, a Fellow of the American College 

of Cardiology, Full Member of the European Association for Cardio-Thoracic Surgery and 

member of the Board of the Romanian Society of Cardiovascular Surgery, as well as member 

of 10 other national and international scientific societies. Published as main author 7 

specialized books, participated with chapters in other 20 books and manuals, out of which 4 in 

prestigious international publishers. He is the author / co-author for a number of over 120 

published scientific papers: 60 ISI indexed publications, 34 ISI indexed extenso articles, of 

which 24 as lead author, FCIAP 41, Hirsch Index 10; Key note speaker in over 200 scientific 

national and international scientific events. Areas of excellence for his practice and 

publications are major vascular surgery – aortic, minimally invasive cardiac surgery, science 

and engineering of biomaterials as haemostatic agents and surgical adhesives, cardiovascular 

devices (valve and vascular prostheses), endovascular surgery and cardiostructural procedures, 

and mechanical ventricular assistance and transplantation. 

Title: LEFT VENTRICULAR ASSIST DEVICES IN END STAGE HEART 

FAILURE – CONSTRUCTIVE SOLUTION IN XXI CENTURY 
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Cristian Dinu DMD, MD, MSc, PhD, Assoc. Professor, 

Consultant in Oral and Maxillofacial Surgery, Department 

of Maxillofacial Surgery and Implantology, University of 

Medicine and Pharmacy „Iuliu Hatieganu” Cluj-Napoca, 

Romania. Dean of the Faculty of Dental Medicine, 

University of Medicine and Pharmacy „Iuliu Hatieganu” 

Cluj-Napoca, Romania. Founder of Med Artis Dent – private 

Clinic with activity based on oral implantology, esthetic 

dentistry and periodontology. Master of Plastic Periodontal 

Surgery at University of Bologna (Director: Prof. Dr. 

Giovanni Zucchelli). Extensively lectures in several national 

and international congresses of Oral and Maxillofacial Surgery and Oral Implantology. More 

than 20 years of experience in advanced oral implantology. Research member and coordinator 

in 15 european and national scientific projects.Received several prizes in national and 

international scientific events. Author and co-author of more than 90 papers in national and 

international journals. Co-author of 8 speciality books. Specific focus in reconstructive 

microsurgery, plastic and reconstructive surgery, craniofacial trauma and malformations, 

salivary glands pathology and advanced oral implantology and periodontology. General 

Secretary of the Romanian Society of Oral and Maxillofacial Surgery, Member of European 

Association for Cranio-Maxillofacial Surgery, International Association of Oral and 

Maxillofacial Surgery, Arbeitsgruppe fur Ostheosynthesefragen AOCMF, International Team 

for Implantology, etc.   

Title: MAXILLOFACIAL IMPLANTS AND THEIR CLINICAL 

PERFORMANCE 
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Sebastian E. Gradinaru, MD, PhD. Is a Consultant General 

Surgeon working in the Emergency Ilfov County Hospital 

Bucharest and Senior Lecturer of Surgery at the Faculty of 

Medicine, Carol Davila University of Medicine and 

Pharmacy Bucharest. His activity comprises many 

participations at national and international conferences in the 

field Surgery and Biomaterials with applications in surgery 

and he wrote many author’s scientific papers and co-author’s 

textbooks of medicine and surgery. His research interests are 

related to healing of peritoneum and digestive tract. A 

monography was published as a result of his research work: 

“Surgical Healing from molecullar mechanisms to clinical aspects”. As a surgeon, he is a 

member of Romanian Society of Surgery and Irish Medical Council with professional interests 

in oncological surgery and laparoscopy. He also had a Breast Surgery Felow at Galway 

University Hospital in Ireland. 

Title: BIOMATERIALS DESIGN STRATEGIES APPLIABLE FOR 

HERNIA REPAIR 
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Ilaria Cacciotti is Full Professor of Biomaterials & Tissue 

Engineering and Materials Science and Technology at 

University of Rome “Niccolò Cusano”, with consolidated 

expertise in the synthesis and characterization of 

(bio)materials and eco-sustainable systems. She is Member of 

the Research and Projects Committee and Erasmus+ 

Coordinator for Engineering Area. She graduated in Medical 

Engineering at the University of Rome “Tor Vergata” (Master 

of Science Award ‘Fondazione Raeli’). Afterwards, she 

completed the Ph.D in Materials Engineering (Ph.D Thesis 

Award ‘Marco Ramoni 2011, Ph.D Thesis AIMAT Award 

2012) and she obtained the II Level Master degrees in 

“Forensic Genetics” and in “Protection against CBRNe events”. She is expert in the synthesis, 

processing and characterisation of biocompatible nanostructured materials, particularly for 

applications in the biomedical, environmental and agri-food sectors, including bioceramics 

(undoped and doped calcium phosphates, bioactive glasses), biopolymers and composites. She 

is reviewer for more than 100 peer-review journals, e.g. Acta Biomaterialia, Biofabrication, 

Chemical Engineering Journal, has been/is Guest Editor of several Special issues, and is a 

member of the Editorial Board of several international journals, including Applied Science-

MDPI, Applied Surface Science AdvancesElsevier, Biomedical glasses-DE GRUYTER 

OPEN, Frontiers in Biomaterials, Open Journal of Materials Science-Bentham Science, Recent 

Patents on Materials Science-Bentham Science, The Open Materials Science Journal-Bentham 

Open, Reviews on Advanced Materials Science-DE GRUYTER OPEN, and serves on various 

grant review committees, such as National Science Foundation (NSF), Canada Foundation for 

Innovation (CFI) and National Science Center (NCN, NARODOWE CENTRUM NAUKI). 

For her research activity, she was awarded with: 8th CCT Award “Best Oral Presentation for 

Young Researchers 2011”, 10th International Award “Giuseppe Sciacca” for Young Students, 

the European Biomaterials and Tissue Engineering Doctoral Award (EDA-ESB (European 

Society of Biomaterials)) Award 2011, “Top Cited Author 2011-2012 ChemEngJ”, 

“L’ORÉAL-UNESCO Italy for Women and Science 2011”, “Under 35 Talents in Lazio 2012”, 

“Featured Articles and Cover Pages for the following International Journals Chem Eng J, 

Nanotechnology, Advanced Materials Interfaces”, ”Young Researcher Award Elsevier” 

Materials Science and Engineering C” 2014, “Good Energy Award 2016”, “SRB Excellence 

Award 2018”, “Best Poster Award for 18th International Conference ”Life Sciences for 

Sustainable Development” 2019”, “BIOREMED Excellence Award 2019”, “Polymers 2020 

Outstanding Reviewer Award”, “IOP trusted reviewer 2021”, “Inspirational Scientist Award 

in the International Scientist Award on Engineering, Science, and Medicine 2021”, “Women 

Researcher Award” in the International Scientist Awards on Engineering, Science and 

Medicine 2021”. 

Title: CUSTOM MAD APPROACH BY ADDITIVE MANUFACTURING 

FOR MAXILLOFACIAL APPLICATIONS 
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Alexandru-Vlad Ciurea - Professor of neurosurgery, Senior 
neurosurgeon, Founder of the National Center for Excellency 
in Neurosurgery, Honorary President of the Romanian 
Society of Neurosurgery, Vice-President of the WFNS 
Nomminating Committee. Current Status: Head of 
Neurosurgery and Scientific Director, “Sanador Medical 
Center” Hospital, Bucharest; Professor of Neurosurgery, 
“Carol Davila” University of Medicine and Pharmacy, 
Bucharest (1997-2022); Head & Chairman Neurosurgical 
Clinic 1, “Bagdasar-Arseni” Hospital, Bucharest. 
Professional Affiliations: Journal Neurosurgery (USA), 
International Advisory Board (2014); Journal World 
Neurosurgery (USA), Senior Advisors Pannel; Official 

Invited Lecturer, WFNS Continuous Medical Belem, Para, Brazil; Reelected Vicepresident of 
Euroacademia Multidisciplinaria Neurotraumatologica (December, Ulm, Germania); Member of 
Nominating Committee WFNS (Seoul, Korea); Official Member of Education Committee WFNS 
(Seoul, Korea); Honorary member of the Italian Society for Neurosurgery (Palermo, Italy); 
Vicepresident of Euroacademia Multidisciplinaria Neurotraumatologica; Vicepresident Romanian 
Medical Association; Honorary member of the Bulgarian Society for Neurosurgery; Member of 
the Romanian Academy of Medical Sciences; Chairman WFNS Nominating Committee (Boston, 
USA); Vice-President Academia Multidisciplinaria Neurotraumatologica (Cluj-Napoca, 
Romania); International Member of the Brazilian Academy of Neurosurgery; Member of the 
Romanian Academy of Scientists; Vice-President ”at large” of the World Federation of 
Neurosurgical Societies, Morocco; President, The Society of Neuro-Oncology, Romania. 
Publications: Main author of 33 monographs in neurosurgery, neurology, healthcare management 
and food research; Author to 40 ISI-indexed papers. Honours, awards and distinctions: Nominated 
in the International Advisory Board of Neurosurgery (USA); Visiting Professor – International 
Neuroscience Institute – Hannover, Germany; Honorary Member of the Italian Society of 
Neurosurgery; Award of Excellence “Medica Academica” for Lifetime Achievement; Excellency 
Diploma of the Romanian Medical Association for the “Textbook of Neurosurgery” treatise, vol I 
and II; Excellency Diploma “Neurovasc” awarded at the International Congress of Cerebrovascular 
Surgery, Mumbai, India; Honorary Diploma of the Society for the Study of Neuroprotection and 
Neurorehabilitation (SSNN); Awarded prize for “Innovation in medical teaching” at the National 
“Healthcare Gala”; Diploma et charta aureus (full member) of the Romanian Academy of 
Scientists; Diploma of Excellency for Scientific Activity and Publishing in the Bucharest 
University of Medicine and Pharmacy, granted by the Journal of Medicine and Life, Bucharest; 
“New ideas regarding the presence of hidden anatomy in Michelangelo’s paintings”, registered 
with State Office for Inventions an Trademarks, Romania; Inventor’s license for “the unishunt 
drainage system”, single tube neurosurgical drainage system; an invention widely used in the World 
for the treatment of hydrocephalus; The National Order for Faithful Service of Romania with the 
rank of Commodore; a distinction awarded by the President of Romania. 4 Titles of Doctor Honoris 
Causa (Dunarea de Jos University, School of Medicine, Galați, Romania; N. Testemițanu 
University School of Medicine, Chisinau, Rep. of Moldova; Petre Andrei University, Iași, 
Romania; University of Oradea, School of Medicine, Oradea, Romania). 

Title: ACTUAL STATUS OF BIOMATERIALS IN ROMANIAN 

NEUROSURGERY 
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Lucian Toma Ciocan is an educationist, researcher and 

specialist in dental materials and dental technology. He 

received his Dental Diploma from “Carol Davila” 

University of Medicine and Pharmacy, Bucharest, 2002. 

Between 2002 and 2005 he graduated the Oral Surgery 

specialization. After receiving his DMD completed the 

Master Program in the Biomaterials field in the Bucharest 

Polytechnic University (2004) and PhD thesis “Interface 

Studies regarding Endoseous Implants Biointegration” in 

University of Medicine and Pharmacy of Bucharest (2011). 

In 2012 Graduated the 2yrs Linhart Continuing Educational 

Program: Current Concepts in American Dentistry-Aesthetics and Oral Rehabilitation, NYU 

Faculty of Dentistry, having the dissertation entitled “Biomechanical aspects of implant 

dentistry”. From 2002 until present he activates in the Department of Prosthetic Technology 

and Dental Materials of Bucharest “Carol Davila” University of Medicine and Pharmacy, 

nowadays (2019) being the head of this department. Also, from 2010 until present he holds the 

course and seminar activities as Associate Professor the Dental Medicine Basis Department, 

Faculty of Medical Engineering, University Politehnica of Bucharest. Dr. Ciocan has numerous 

publications, an inventing patent and many awards received at national and international 

conferences. He is member in international and national professional societies: Affiliate of the 

European Academy of Esthetic Dentistry, Italian Academy of Prosthetic Dentistry, National 

Association of Dentists, Romanian Society of Biomaterials, Dental Technical Committee of 

the ASRO (Standards Association Romania), The Romanian Society of Bioinformatics, 

Romanian Center of Dental Education. 

Title: MODERN POLYMERS TECHNOLOGIES AND APPLICATIONS 

IN PROSTHODONTICS 
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Răzvan Ene MD, PhD, is an Associate Professor at the 

“Carol Davila” University of Medicine and Pharmacy in 

Bucharest, Faculty of General Medicine. He is currently the 

Vice President of the Romanian Society of Orthopedics and 

Traumatology and also the head of the Orthopedics and 

Traumatology II department within the Bucharest 

Emergency Clinical Hospital. He graduated from the Faculty 

of General Medicine at the University of Medicine and 

Pharmacy in Craiova in 2002 and since 2011 he has a PhD 

in medical sciences. He is a prominent member of 

professional societies both in the country and abroad 

(Romanian Society of Orthopedics and Traumatology, Romanian Society of Arthroscopy and 

Sports Traumatology, International Society of Orthopedic and Traumatological Surgery, 

European Federation of National Orthopedic and Traumatology Associations), with a 

significant experience in orthopedics and traumatology for about 20 years, being specialized in 

traumatological surgery, sports surgery, musculoskeletal oncological surgery, reconstructive 

arthroplasty surgery. Besides the surgical activity, he is also involved in the research activity, 

being the main investigator or co-investigator in numerous clinical studies, but also in the 

didactic activity, with students, resident doctors, specialists and senior doctors. He is also a 

trainer of AO trauma and AO Recon. Coordinates the osteo-tendon transplant program within 

the Bucharest Emergency Clinical Hospital. He also has a Master in Public Health Services 

from the Academy of Economic Studies in Bucharest. 

Title: IS THE TWO STAGE PROSTHETIC REVISION USING AN 

ANTIBIOTIC IMPREGNATED HIP SPACER WORTH IT? 
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Lidia Benea is Professor and Ph.D. Supervisor in Materials 

Science and Engineering at Dunărea de Jos University of 

Galati, Romania (www.cc-ites.ugal.ro), member of the 

National Council for Attesting Titles, Diplomas and 

University Certificates (CNATDCU), Ministry of Education 

and Research, România. Author and co-author of over 300 

scientific articles, 115 being in ISI journals and ISI 

proceedings volume, cumulating an Impact Factor of 

240.808, 23 books and book-chapters and more than 360 

presentations at scientific conferences. Her research interests 

are in the field of composite coatings, biomaterials, 

multifunctional materials and nanomaterials. In particular, she develops research activities 

related with nanostructured hybrid layers metallic and polymeric matrix composites and 

biomaterials. Invited professor at Ecole Centrale Paris-France and Katholieke Universiteit 

Leuven-Belgium in different periods. Many achievements in electrochemical methods applied 

to surface modification and materials characterization. In 2020 and 2021 she is cited in Top 2 

World Ranking of the World’s Top Scientists by Stanford University in conjunction with 

Elsevier Publishing and SciTech Strategies. 

Title: APPLIED ELECTROCHEMISTRY FOR NANOSTRUCTURING 

AND SURFACE FUNCTIONALIZATION OF BIOMATERIALS 
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Madalina Simona Baltatu is a young researcher since 

2014 in the field of biomaterials, a hardworker on titanium 

alloys. She obtained her Ph.D in 2017 with the subject 

“Contributions regarding the improvement of the 

properties of Ti-Mo alloys for medical applications”. 

Currently is a postdoctoral researcher in the Advanced 

Research Postdoctoral Training Program on the 

“Gheorghe Asachi” Technical University of Iasi, Faculty 

of Science and Engineering. In 2022 she received the 

Excellence Award, offered by the “Gheorghe Asachi” 

Technical University of Iasi, for the “Young researcher 

with the best performance in scientific research” category. 

Her activity is embodied and highlighted in the list of works, which are mostly in the field of 

biomaterials (obtaining, characterization, testing and expertise of new biomaterials; medical 

devices; surface properties; tissue-implant interaction phenomena; functionalization). The 

publication record is over 50 articles of which 30 are indexed in journals with IF (9 papers in 

Q1, 14 papers in Q2). Other achievements include: 6 international books, 2 national books, 4 

international book chapters, 5 patent applications and 61 awards at invention salons. As 

experience in research projects, she was director/responsible for 3 grants, member of 3 

international projects, and a member of 8 national projects. Also, she is Co-founder on SIMTIT 

ENGINEERING Spin-off (www.simtit.ro), a company dealing with obtaining and 

characterizing of new materials for medical applications. She is Guest Editor for 9 Special 

Issues on MDPI and has made over 300 reviews on articles in the field. H-index = 14. Personal 

webpage: http://www.afir.org.ro/msb/. 

Title: INNOVATIVE TITANIUM ALLOYS SUITABLE FOR MEDICAL 

APPLICATIONS 
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Istrate Bogdan, ”Gh. Asachi” Technical Univeristy of 

Iasi, 34 years, has expertise in characterizing 

biodegradable Mg-based alloys, Ti-based biocompatible 

alloys, thermal coatings, modern methods of micro and 

nano structural characterization. He has published as an 

author / co-author a number of of 125 scientific papers, at 

27 being the main author; of the 125 scientific articles: 50 

articles are with ISI impact factor (rated ISI Web of 

Science), 12 of them being the first author/corresponding 

author; 32 articles are ISI Proceedings (conference 

volumes indexed Web of Science); 43 articles are in 

journals or conference volumes indexed BDI more than 

340 times (278 citations are in ISI indexed articles – h-index ISI: 9; h-index Scopus: 10). He is 

the co-author of an OSIM patent and 6 OSIM patent applications, of which 4 patent 

applications are in the field of Mg-based alloys. He has published the following books as first 

author “Magnesium-based biodegradable metallic materials”, ”Metallographic expertise” and 

a laboratory guide – “Materials Science and Engineering – Laboratory guide” (co-author). 

Within the research – development projects he led as research partner/manager 5 research 

contracts: project director – UEFISCDI national competition (PN III TE 27/2022 – PN-III-P1-

1_1-TE-2021-0702), entitled „Materiale metalice biodegradabile inovative din sistemul Mg-

Ca-Zn utilizate în aplicații ortopedice”, 2022-2024; TUIASI partner manager – Pr. Comp. 3 – 

Pr. Complex „OBTAINING AND EXPERTISE OF NEW BIOCOMPATIBLE MATERIALS 

FOR MEDICAL APPLICATIONS” (2018-2021); director Grant Intern TUIASI Nr. 

0430/2018 (2018-2019), “Novel biodegradable materials from the Mg-Ca-Mn-Zr system used 

as implants in the reconstruction of biological bone”, director of the Mobility Project PNCDI 

III RU-MC 313MC / 2019 – X-ray diffraction, in Almelo, Netherlands and director Contract 

with economic agent no. 14921 / 03.08.2020-Microstructural, compositional analyzes (SEM-

EDX) and X-ray diffraction for various materials”. He has also been a member of 20 other 

research project teams. The doctoral thesis entitled ” Cercetări asupra influenței unor depuneri 

superficiale pe aliaje metalice biodegradabile utilizate în domeniul medical ” fits best in the 

field of the project proposal, being awarded with the “SUM CUM LAUDE” grade. Also, in 

2019 he won the “Gheorghe Vasilcă” award in the field of advanced materials tribology, 

offered by the National Institute of Aerospace Research – INCAS Bucharest, in 2020 he won 

the EXCELLENCE AWARD, in the category “Young researcher with the best performance in 

scientific research ”, offered by the“ Gheorghe Asachi ”Technical University of Iași and in 

2022 the Diploma of Excellence of Modtech Awards for Most Performing Young Researcher. 

Title: Mg-Ca-Zn BIODEGRADABLE ALLOYS AND THEIR 

IMPORTANCE IN THE MEDICAL APPLICATIONS AND MATERIAL 

SCIENCE 
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Agop Forna Doriana is Associate Professor at the UMF 

„Grigore T. Popa”, Iasi, Romania, and Resident coordinator 

on dento-alveolar surgery, Primary Physician – Dento-

alveolar Surgery. His work is defined by research and 

development in the field of Oral Surgery. He is the 

author/coauthor of over 45 papers in peer-reviewed 

journals, 5 book chapters, and has presented over 90 papers 

at international conferences, and has an H-index of 17 in 

Google Scholar. 

 

Title: BONE LOSS MANAGEMENT USING BIODEGRADABLE 

GRAFTING MATERIALS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 
56 

 

Horea Benea, MD, PhD, is Associated Professor at “Iuliu 

Hatieganu” University of Medicine and Pharmacy from 

Cluj-Napoca, Romania. With more than 10 years of 

experience as specialist orthopedic surgeon, he is the Head 

of Orthopedics and Traumatology University Clinic Cluj-

Napoca, a renowned public service of 110 beds, 10 

specialist surgeons and 30 residents. He is the fellow of the 

dear departed Professor Philippe Hardy, who taught him 

shoulder arthroscopy in 2010-2011, in Paris, France, and of 

Professor Giuseppe Milano, former ESA President, who 

helped him perfect his practice during a fellowship in 2015 

in Rome, Italy. He is an Arthroscopy DIU graduate in France, promotion 2010-2011. He is an 

active member of ESA Communication Workgroup for almost 4 years and founding member 

of Romanian Arthroscopy Society SRATS. His clinical activity is focused on shoulder surgery, 

arthroscopy, prosthetic replacement and trauma, but he is also fond of knee, hip and ankle 

surgery and general orthopedic trauma. His scientific activity resulted in more than 30 ISI 

papers published, 9 research projects, 20 invited lectures and 50 podium or poster presentations 

at international events, with a special interest on cartilage and bone regeneration and implant 

osseointegration. The most important awards received are the ESSKA-ON Foundation 

Partnership Award: Best Abstract In Orthoregeneration for ESSKA 2020 Congress and the 

Young Researcher Prize for Surgical Sciences from UMF Cluj-Napoca in 2013. He is the 

organizer of an annual Hands-on Course of Knee Arthroscopy Initiation in Cluj-Napoca, 

Romania. Contact: drbenea.ortho@yahoo.fr. 

Title: PYROCARBON HEMIPROSTHESIS OF THE SHOULDER: 

EXPLORING SUCCESSES AND CHALLENGES 

 

 

 

 

 

 

 

 

mailto:drbenea.ortho@yahoo.fr


 
 

 

 
57 

 

Lucaciu Ondine Patricia (Author ID: 25027765600), 

DMD PhD, defanded her PhD thesis “Tissue engineering 

of bone tissue usable in cranio-maxillofacial bone defect 

plasty. A study performed on an animal model” in 2009. 

OL published in medical field 27 articles in ISI rated 

journals (6 articles as principal author and 1 as co-author 

in Q1, 3 articles as principal author and 2 as co-author in 

Q2, 12 articles as principal author and 3 as co-author in 

Q3), 21 articles in IDB rated journals, 2 books and 12 

book chapters. She defanded her habilitation thesis in 

2019 “Innovative strategies in oral tissue regeneration 

therapies for enhancing life quality of patients.”. 

Competence in Tissue Engineering, obtained following a training program as part of the 

Scientific Cooperation Program in Hightech Research Zenter (HFZ), Department of Cranio-

Maxillofacial Surgery, under the supervision of Prof. Dr. Dr. Hans-Florian Zeilhofer. OL was 

project director of two national projects, scientific manager of one national project and team 

member in one international and 7 national grants. Her work was awarded with 14 international 

and national awards. She is a senior oral surgent, with expertise in implantology. In the field 

of research, she has expertise in stem cells, tissue engineering, regenerative medicine, 

osseointegration. 

Title: VALIDATION OF A NEW DRUG DELIVERY SYSTEM FOR 

PERIODONTAL REGENERATION ON AN ANIMAL MODEL 
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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: BIOMATERIALS USED IN PROSTHETIC STRUCTURES ON 

DENTAL IMPLANTS 
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Alina Vladescu  Dragomir  has a B.S. in Materials Science 

and Engineering from the University Politehnica of 

Bucharest (2002) and an MS in Biomaterials from the 

Department of Bioengineering and Biotechnology, 

University Politehnica of Bucharest (2004). Her PhD 

however is in Materials Science from University Politehnica 

of Bucharest (2011). She works at National Institute of RD 

for Optoelectronics INOE2000, Department for Advanced 

Surface Processing and Analysis by Vacuum Technologies 

(since 2002). She is also affiliated as research scientist at 

National Research Tomsk Polytechnic University. 

Expertise: • Functional coatings (metals, nitrides, carbides, oxides and oxynitrides) deposited 

by magnetron sputtering and cathodic arc techniques), especially for optics, optoelectronics, 

mechanical and tribological applications, but also with special properties, such as corrosion 

resistant and biomaterials. • Oxide thin films by electron gun evaporation technique, especially 

for optoelectronics applications and (again) for biomaterials. • Analysis and characterization 

of thin films using various spectroscopies (UV-Vis-NIR, EDS), X-ray diffraction, 

morphological, mechanical, anticorrosion and tribological characterization. Reviewer for ISI 

journals: ♦Surface and Coating Technology; ♦Thin Solid Films; ♦RSC Advances; ♦Applied 

Surface Science; ♦Vacuum; Materials Science and Engineering B. Guest Editor: Frontiers in 

Materials (2016-2017), Composite Interfaces (2016), Coatings (2019-present). Consequently, 

she has over 142 ISI papers, and over 300 presentations, 17 patents, 7 books, 18 awards at 

Invention Exhibitions. Hirsh score is 25 (according to Web of Science); no. of citations is 1650.   

Title: ZrCu-BASED THIN FILMS METALLIC GLASSES FOR 

ORTHOPAEDIC AIMS 
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Lucian Florin Dorobanțu is Professor of Cardiovascular 

Surgery since 2022 and has the Habilitation Certificate since 

2021. He is the Head of Cardiovascular Surgery Chair, 

Monza Hospital since 2020 and Scientific Director of Monza 

Hospital, Bucharest, Romania since 2020. He is Author of 5 

books, 25 articles in the ISI/PubMed database (11 as first 

author with IH = 9), 8 articles in the CNCSIS database, 

author/coauthor of 34 book chapters, 90 studies published in 

ISSN/ISBN. He is also Reviewer of 2 ISI journals – Journal 

of Cardiothoracic Surgery and Archives of Medical 

Sciences. He obtained numerous international and national 

prizes like: Gold medal of „Salon International de 

Inventions”, Geneva 2019 and other 9 international prizes as part of the reserch team of the 

Digital Capillaroscope – in 2019, 2020, and 2021 „Young vascular surgeon of the year 2007” 

nominee – European Society of Cardivascular Surgery, Venezia, 2007 for the poster 

comunication „The brachio-brachial arteriovenous fistula: a new alternative to prosthetic 

grafts”. Review of the article „The brachio-brachial arteriovenous fistula: a new method in 

patients without a superficial venous system in the upper limb”, J Vasc Access. 2006 Apr-

Jun;7(2):87-9,  in the Research Highlights section of „Nature Clinical Practice Nephrology” in 

2007. „Iuliu Hatieganu” Award in Medicine of the Romanian Academy for the book 

„Actualities in acute myocardial infarction”, Ed. Academiei, 2003. Excellence Award 

„Medic.Ro” for „Compendiu de Boli Cardiovasculare” ed. 2004. Universitary Book Diploma 

for „Surgery of the patient with hemodialysis”, 2006 

Title: TRANSAORTIC MITRAL VALVE RECONSTRUCTION IN 

HYPERTROPHIC OBSTRUCTIVE CARDIOMYOPATHY – DOES IT 

SIMPLIFY OR COMPLICATE THE SURGICAL STRATEGY? 
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Lucian Gheorghe Gruionu, Hab., PhD., Eng., is Professor 

at the Faculty of Mechanics from the University of Craiova 

(UCV), one of the major universities from Romania. Prof. 

Gruionu’s research in the last 22 years was focused on 

biomedical engineering, innovation in medicine, 

biomechanics and medical instruments and equipment 

development. He worked in medical robotics research and 

interventional radiology instrumentation at the Johns 

Hopkins University, Baltimore and Georgetown University, 

Washington USA and he had research collaborations and 

common projects with the prestigious international 

institutions like Department of Surgery at the Massachusetts General Hospital and Harvard 

Medical School or Catholic University from Washington. He isin present director of a second 

international grant, leading a consortium of 6 important institutions like SINTEF Research 

Institute and Norwegian University of Science and Technology from Norway. Prof. Gruionu 

was director of 16 national research grants, he founded two mechanical and biomedical 

engineering laboratories with state-of-the art equipment, he is the author and co-author of over 

100 peer reviewed scientific publications and conference proceedings and he was granted 4 

international patents (USA, WPO) and one national in medical devices and robotics. Prof. 

Gruionu is co-founder and CEO of three medical and biomedical engineering R&D start-ups. 

Title: LUNG AIRWAYS NAVIGATION SYSTEM USING SHAPE 

SENSING AND ARTIFICIAL INTELLIGENCE 
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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 70 papers published in scientific journals of which 42 were 

published in ISI journals with impact factor, more than 150 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: TEACHING DENTAL BIOMATERIALS IN THE 21-st CENTURY. 

THE NEED FOR A PARADIGM SHIFT 
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Professor Simona Cavalu serves as Full Professor in the 

Department of Preclinical Sciences, Faculty of Medicine and 

Pharmacy, University of Oradea, ROMANIA and Head of 

Cells Culture Laboratory. She obtained an International 

Ph.D. in Sciences at Babes-Bolyai University, Cluj -Napoca, 

Romania and she has worked as invited professor in several 

international institutions including Istanbul Technical 

University, Debrecen University (Hungary) and ISM-CNR 

Rome, Italy. She is also member of several Academic 

Societies: International Society for Ceramic in Medicine, 

Romanian (European) Society of Biomaterials, Romanian 

Society of Pure and Applied Biophysics, Romanian Society of Medical Physics. Professor’s 

Simona Cavalu research focuses on bio nano-materials for orthopaedic, dental and tissue 

regeneration applications, natural polymeric composites for controlled and targeted drug 

release, titanium cranioplasty, nanoparticles production and characterization, nanomedicine, 

animal model (in vivo biocompatibility tests), in vitro biocompatibility tests, natural 

compounds for different therapeutic strategies. She also served as invited lecturer at prestigious 

international conferences and co-organizer of international meetings, international reviewer 

and Editorial Board Member for prestigious, top-ranked international journals in MDPI, 

Frontiers, Springer, Elsevier. Her publishing activity comprises more than 100 papers in 

international ranked journals. She has been awarded with various research prizes from 

international and national organizations: “Daniel Bunea“ Award of Romanian Society of 

Biomaterials 2014, Excellence Award SRB 2015, Best Conference Chairperson EMN 

Biomaterials Phuket 2016, Gold Medal – National Research Council of Thailand (NRCT) 

2018, Special Honour of Invention – Toronto International Society of Innovation & Advanced 

Skills 2018 (TISIAS), Special Award & Gold Medal – Malaysian Research & Innovation 

Society, and Special Award & Medal – Association of Polish Inventors and Rationalizers, 

2018, as a group member of the invention “Cranial implant with osteointegrating structures 

and functional coatings”. 

Title: NATURAL AND MANUFACTURED COLLAGENIC 

MEMBRANES FOR TISSUE REGENERATION: NEW APPROACHES 

AND IMPROVEMENTS  
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Mohan Aurel-George, was born in the city of Oradea on 

27.04.1983, Bihor county, 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 Head of Works 

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 a University 

Lecturer 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 University Professor at Oradea University and is appointed Secretary of State 

at the Bucharest Ministry of Health, where he begins his work. 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: CRANIOPLASTY AFTER TRAUMATIC BRAIN INJURY (TBI) – 

CUSTOMIZED POLYETHERETHERKETONE (PEEK) CRANIAL 

REPAIR SYSTEM IMPLANTS REVIEW 
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Porumb Anca – University from Oradea. Graduated from 

the “Iuliu Hatieganu” Faculty of Medicine and Pharmacy 

from Cluj-Napoca in 1998. Primary doctor in General 

Dentistry. Primary doctor in Orthodontics. Competence in 

Maxillo-Dental Radiodiagnosis. Private practice in Oradea. 

Doctor in Medical Sciences, Dentistry, at UMF Iuliu 

Hatieganu Cluj Napoca in 2008. Habilitation thesis in 

January 2020. University Professor from 2021. Author of 

several specialized books. Invited as a speaker at a large 

number of congresses. 

 

Title: THE ASSESSMENT OF CERAMIC DENTAL MATERIALS 

DURING THE TREATMENT OF SEVERE ADULT CLEFT PALATE 
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Cosmin M. Cotrut is Associate Professor at the University 

Politehnica of Bucharest Romania and former Invited 

Professor at the Ecole Polytechnique Universitaire de Lille 

– Polytech Lille, France and Tomsk Polytechnic University, 

Russia. His work is defined by research and development in 

the fields of surface engineering, corrosion science and 

biomaterials. He is author/coauthor of over 80 papers in 

peer-reviewed journals, 5 chapters in international books, 

has presented over 130 papers at international conferences 

and coauthors of 3 national patents in biomaterials field. He 

is member of Editorial Board of the following journal: 

Scientific Reports (Nature), Heliyon (Cell Press), Coatings (MDPI). In the last years a special 

focus has been directed towards the development of new materials and surfaces for enhancing 

the osseointegration, biocompatibility and corrosion/degradation behavior. He was involved in 

numerous projects funded by Executive Agency for Higher Education, Research, Development 

and Innovation Founding (UEFISCDI) as well as European Commission (Horizon 2020 

Program). 

Title: ELECTROCHEMICAL TECHNIQUES USED FOR SURFACES 

BIOACTIVATION OF METALLIC MATERIALS 
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Stefan Ioan Voicu is currently working at Faculty of 

Chemical Engineering and Biotehnologies, Politehnica 

University of Bucharest, Department of Analytical 

Chemistry and Environmental Engineering in the field of 

polymeric membrane materials and processes. Previously he 

was Research Scientist at Honeywell Intl. in the field of 

industrial sensors for gases (aerospace and engineering 

applications). He received a B.Sc. in Organic Chemistry, 

M.Sc. in Environmental Engineering, and a Ph.D. in 

Polymeric Membranes, from 2016 having also Habilitation 

in Chemical Engineering, all at Politehnica University of 

Bucharest, Romania. Research interests are related to polymeric membranes for biomedical 

applications (hemodialysis, osseointegration, drug delivery, proteins and other biological 

interest species separation), chemistry and applications of carbon nanotubes and graphene for 

sensors and biosensors and processing and applications of biopolymers. In the fields of sensors, 

polymers, polymer composites and polymeric membranes (for different applications—from 

water purification to sensors, fuel cells, and biomedical field), he has published over 80 SCI 

journal articles, 15 books and book chapters, and 3 granted US patents. 

Title: FUNCTIONAL POLYMERIC MEMBRANE MATERIALS FOR 

MEDICAL APPLICATIONS 

 

 

 

 

 

 

 

 

 

 



 
 

 

 
68 

 

Florin Miculescu is Full Professor at the Materials Science 

and Engineering Faculty from University Politehnica of 

Bucharest, Romania. He leads a research group working on 

advanced methods for materials, biomaterials and 

nanomaterials synthesis, 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 few papers indexed in Web of Science 

Clarivate Analytics, 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 President of the Materials Engineering and Science Committee from the National 

Council for the Attestation of Titles, Diplomas and Academic Certificates – CNATDCU, a 

former President of the Romanian Society for Biomaterials – SRB, Founding Member of the 

Romanian Microscopy Society – SRM. He received more than 100 awards for his contribution 

in science (for published papers, presentations and patents). 

Title: SUSTAINABLE TECHNOLOGIES FOR BONE 

RECONSTRUCTION PRODUCTS AND BIOCERAMIC COATINGS 

DEVELOPMENT 

 

 

 

 

 

 

 

 

 

 



 
 

 

 
69 

 

Mihai Roman, born on 11 September 1969, is an orthopedic 

and trauma surgeon from Sibiu, Romania. He received his 

MD degree from the University of Medicine and Pharmacy 

“Iuliu Hatieganu” Cluj Napoca in 1996 and completed his 

Orthopaedic and Trauma Surgery training in 2001. During 

his student years and his training, he spent one year in 

Switzerland (Kantonspital Zug) and had a 2-month ESSKA 

Fellowship in Berlin, Germany (prof. Dr. A. Weiler) among 

numerous participations at various courses and congresses. 

He serves as Associate Professor at the University “Lucian 

Blaga” of Sibiu (research and teaching activities) and works 

as Head of the Department of Orthopaedic and Trauma Surgery of the University Hospital of 

Sibiu. He also works in private practice (outpatient consultations, surgical procedures). Dr. 

Roman has a special interest in knee and shoulder arthroscopy, sports traumatology, joint 

replacement, and fracture management. He published more than 150 scientific articles, 

specialty books and has more than 80 scientific presentations at national and international 

meetings to his credit. He was involved as a speaker, organizer, and scientific committee 

member in more than 120 courses. Dr. Roman participated in the 3-year AAOS Shoulder 

Surgery Project in Romania. He is a founding member of the Shoulder Pathology Study Society 

in Romania and is part of the Romanian Shoulder Group responsible for the Comprehensive 

Shoulder Courses in Romania in the last 4 years. In 2018 he was the organizer (co-chair) of the 

Romanian Society for Orthopaedic Surgery and Trauma Congress – SOROT in Sibiu. He is a 

member of multiple professional societies (ESSKA, EKA, AGA, AO-Trauma, AAOS, SRATS, 

SRCUC, SOROT). Dr. Mihai Roman is president of AO-Trauma Romania for 2021-2024. 

Title: PULLING FORCE AT THE LEVEL OF TIBIAL FIXATION IN 

ACL RECONSTRUCTION WITH HAMSTRINGS. EXPERIMENTAL 

COMPARATIVE STUDY 

 

 

 

 

 

 



 
 

 

 
70 

 

Amina Gharbi Dr.-Eng. in Materials Science-Biomaterials 

of Rennes1 University-Bretagne Loire (ComuE) / Sorbonne 

Paris Nord University-France. Since 2018 she is a Junior 

Researcher in Digital Research Center of Sfax CRNS-

Tunisia and Associate lecturer at University of Sfax-Tunisia. 

Team Builder of International Consortium: Advanced and 

Smart Resorbable Biomaterials ASRBiomat. composed by: 

University of Sfax-Tunisia/ University of Chemnitz-

Germany/ University of Paris Sorbonne Nord-Paris 13-

France/ University of Paris Sorbonne-ESPCI-

France/University of Michigan-USA/University of 

California Los Angeles-USA/ University of Linköping -Sweden/ Polytechnica University of 

Bucharest-Romania. Her scientific activities cover multidisciplinary topics ranging from 

Material Engineering, Biology, Digital Simulation-Machine Learning and Electrical 

Engineering to Transactional Applications in Biomedical and Medical Sciences. As a result of 

this framework, it has been possible to adapt resorbable bioceramics, as well as their 

physiological responses, to advanced sensing engineering techniques with the goal of 

developing bioresorbable implantable sensors that can be used in therapy and diagnosis. This 

research work has resulted in over 9 research projects, 35 podium or poster presentations at 

international events, with a special interest on bone regeneration and implantable sensors. Most 

important awards recently received are at 8th International Conference on Advanced Materials 

2021: Plenary Speaker award: “Density-structure Correlations in high Halogen-containing 

Silicon-based Bioactive Ceramics”; Laureate of “ Eugen Ionescu 2022″ Excellence 

Scholarship, Polytechnica University of Bucharest-Romania; Award of Young Tunisian 

Talents 2022, Tunisian Embassy in Romania; Fulbright Visiting Scholar Winner 2023, 

American Embassy in Tunisia. 

Title: MANAGING THE DISSOLUTION KINETICS OF RESORBABLE 

BIOACTIVE GLASS (BaG) TO MEET THE UNIQUE REQUIREMENTS 

OF DIFFERENT PATIENT COHORTS 
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Adrian Molnar - Lecturer, Doctor of Medicine at the 

Department of Cardiovascular and Thoracic Surgery of the 

University of Medicine and Pharmacy “Iuliu Hațieganu” 

Cluj-Napoca. Interim manager from October 2013 to the 

present at the Niculae Stăncioiu Emergency Heart Institute 

for Cardiovascular Diseases in Cluj-Napoca. Medical 

director since July 2013 at the Niculae Stăncioiu Emergency 

Heart Institute for Cardiovascular Diseases in Cluj-Napoca. 

With numerous competencies and specializations, we 

mention a few relevant ones: Train the Trainor at 

Johnson&Johnson, Prague in 2019; Specialized since 2016 

in minimally invasive surgery TAVI and Minimally Invasive Aortic Valve Prosthesis in 

Budapest in Hungary; Coronary Surgery Masterclass at St. Hugs College, Oxforf in the United 

Kingdom in 2014 and Masterclass in Coronary Surgery at Windsor in the United Kingdom in 

2015; Trainer in Off Pump Coronary Surgery (beating heart) at the University Hospital, 

Louvain (Belgium) in 2011; Atrial fibrillation surgery at the Clinic University of Munich 

(Germany) in 2008; Mitral valve plasty and coronary surgery by total arterialization at Clinica 

San Gaudenzio, Novara (Italy) in 2008; Coronary and valvular surgery at William Beaumont 

Hospital, Detroit (USA) in 2004. 

Title: ARTIFICIAL HEART VALVES 
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Tănăsescu I. Ciprian Antoniu Horațiu is a primary 

surgeon, doctor of medical sciences and university lecturer at 

the Victor Papilian Faculty of Medicine. He graduated from 

numerous education and training programs, among which we 

mention the following: Support and promotion of the 

residency exam Bucharest 19.11.2000; Intensive 

laparoscopic surgery course organized by Prof. Dr. Sergiu 

Duca. Sinaia 24.05. 2001 UMF Cluj Napoca; Intensive 

laparoscopic surgery course Timisoara. Live animal training 

– 02-05.10.2001 UMF Timisoara; Postgraduate training 

course in order to obtain competence in general ultrasound, 

organized by the Discipline of Radiology, Medical Imaging and Nuclear Medicine of the 

Faculty of Medicine “Victor Papilian” within ULBS and by the Ultrasound Training Center. 

05.11-15.12.2001; The support and promotion of the specialist medical exam with a general 

average of 9.14 21.10.2006; Defense of the DOCTORAL THESIS – CONTRIBUTIONS TO 

THE DIAGNOSTIC AND SURGICAL TREATMENT OF MECHANICAL JAUNDICE with 

the qualification “VERY GOOD”, and the distinction “CUM LAUDE” 05.2008 ULB Sibiu; 

Sustaining and passing the university lecturer exam within the ULBS with an average of 10 

(2016); Postgraduate course – Fundamentals of Mechanical Suture in Classical and 

Laparoscopic Surgery Bucharest 2017; Theoretical and practical oncological surgery course in 

order to obtain the certificate of oncological surgery, held within the framework of the 

Oncological Institute Prof. Al. Treistoreanu, Bucharest 01.11.2017- 01.11.2018; Advanced 

course Surgical biopsy of the sentinel ganglion in the staging of neoplasms, Bucharest 2020. 

Title: PECULIARITIES IN THE USE OF ALLOPLASTIC MATERIAL 

IN THE SURGICAL TREATMENT OF INGUINAL HERNIA IN DAY 

SURGERY  
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Tiberiu Băţagă - Romania Internship (general medicine), 

1986 -1989, University of Medicine& Pharmacy Tg-Mures, 

Regional Hospital. Romanian Residency (orthopaedic 

surgery), 1990-1993, University of Medicine& Pharmacy 

Tg-Mures, Regional Hospital, Clinic of Orthopedy-

Traumatology. Specialist in Orthopaedic –Traumatology 

surgery in 1993 at University of Medicine&Pharmacy Cluj-

Napoca. Consultant in Orthopaedic – Traumatology surgery 

in 1998 at University of Medicine&Pharmacy Cluj-Napoca. 

Consultant in University of Medicine& Pharmacy ,,Carol 

Davilla” Bucuresti, Romanian Doctor's Degree(PhD) 1998, 

Bone quality and  changes in osteoporosis. Specialisation and specialist degree in Arthroscopic 

surgery in Sweden, Karolisnka Institue 1999 and at University of Medicine& Pharmacy ,,Carol 

Davilla” Bucuresti, in 2000. Current positions/ Career Orthopaedic surgeon –Assist prof since 

1991at Clinic of Traumatology and Orthopaedics, University of Medicine& Pharmacy Tg-

Mures, Romania. From 2004 till now  Head of Orthopaedic and Clinical  Department, 

University of Medicine, Pharmacy, Science and Technology ,,George Emil Palade” Tg-Mures 

,Regional coordinator of the Joint Arthroplasty Register and Tissue Bank Programme for 

Transylvania, Romania. Regional Residency Coordinator since 2010 and teaching activity-

orthopedic surgery- at the University of Medicine, Pharmacy, Science and Technology 

,,George Emil Palade” Tg-Mures, Faculty of Medicine-English Section. Director of the English 

Medical-Surgical Department, Member of the universitary Senate and the International 

Committee from 2012. Founder member of SRATS-Romanian Arthroscopic and Sport 

Traumatology Society, ASPOR-Romanian Osteoporosis Society and AO Alumni Romania. 

From 2009-2011 spokemen of the SOROT-Romania Orthopedic and Traumatology Society-

and Board Member, between 2011-2017 General Secretary,2017-2019 Vicepresident and from 

2019-2021 SOROT President. Head of the PICOT Departament – Department for Inovative 

Technology, Research and Education in Orthopedy-Traumatology- University of Medicine, 

Pharmacy, Science and Technology ,,George Emil Palade” Tg-Mures and the Teaching Center 

accredited by ESSKA and ICRS. Member of the EKA-ESSKA Team for Basic Arthroplasty 

Programme and ESSKA and AO Recon accredited teacher. Member of ICRS Board and 

member of the ICRS Regulatory & Industry Liaison Committee 2022-2024 and Knee 

Arhroplasty Committee ISAKOS 2023-2025. Member of the Board of the Revue Frontiers in 

Surgery from 2022. Peer rewiever for KSSTA, JEO, Frontiers in Surgery. Research activity-

Total number of publications more than 280. 

Title: THE NEW 3D TECHNOLOGIES IN THE RAPID EVOLUTION OF 

ORTHOPEDICS 

 



 
 

 

 
74 

 

Nicolae Cofaru, born on 7 April 1967, is Full Professor and 

a PhD adviser at the Lucian Blaga University of Sibiu. In 

1992 he started to work as assistant professor at the Lucian 

Blaga University of Sibiu, becoming a lecturer in 1998. He 

finalised his PhD studies at the Technical University of Cluj 

Napoca in 1999. Since 2006 he is Full professor, teaching the 

following disciplines: Design of the Experimental 

Researches, Computer Aided Manufacturing, CNC 

Technology, Aided Design Technology, Manufacturing 

using CNC machines, Manufacturing Technologies, 

Advanced programing of CNC Equipment, Biomechanics, 

Bioengineering. He published 6 books and more than 110 scientific papers. Further on, during 

his career, he has been involved in more than 25 scientific research contracts and two 

international research grants. Professor Cofaru has been a member of the scientific Committee 

of a series of international conference and journals in the past years, such as: CONFERENG 

Conference Targu Jiu, MSE Sibiu, ARTN Sibiu, COSME Brasov, MTEM Cluj Napoca, KOD 

Novi Sad Serbia, IRMES Kraguevac Serbia, Engineering Today Journal, ACADEMIC 

JOURNAL OF MANUFACTURING ENGINEERING. 
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President of Diagnostic Imaging Center Neuromed. Dr. 

Horia Ples has an impressive career in neurosurgery, known 

for his surgical skills and excellent outcomes in treating his 

patients. He is recognized for his precise approach, attention to detail, and ability to make quick 

and accurate decisions during complex surgical procedures. Additionally, Dr. Horia Ples is 

appreciated for his empathy and respect towards his patients. He understands that establishing 

a relationship of trust and open communication with his patients is essential to provide quality 

medical care. Patients describe him as a dedicated physician who prioritizes their well-being 

and works with them to find the best treatment solutions. 
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In the nearest future, a significantly increased request for biomedical implants is expected due 

to ageing of population and rising of the life expectancy. Nowadays, the main requests for implants are 

their good osteo-integration and stability at a long term, accompanied by host bone regeneration 

process. With this aim, metallic implants are coated with biomimetic ceramic biomaterials substantially 

improving the properties of metals, creating a proper bone-material interface, and, as a result, leading 

to a better integration into the surrounding bone tissue. In the present investigation, the recent results 

obtained for coatings on titanium and on biodegradable metal alloy implants will be reported. Ion-doped 

calcium phosphate (CP) coatings have been extensively studied as promising materials for biomedical 

implants due to their ability to enhance biocompatibility, osteo-conductivity, and bone formation. A 

comprehensive analysis of the current state of the art in ion-doped CP-based coatings for orthopaedic 

and dental implant applications will be provided [1]. The effects of ion addition on the physicochemical, 

mechanical, and biological properties of CP coatings will be evaluated. The contribution and additional 

effects (in a separate or a synergistic way) of different components used together with ion-doped CP 

for advanced composite coatings will be identified. In the final part, the effects of antibacterial coatings 

on specific bacteria strains will be reported. The future perspectives will be discussed. The 

nanostructured materials developed in this work are promising for new antimicrobial strategies, 

ensuring required structural, chemical, morphological and mechanical characteristics and providing a 

controlled release of active principles, improving long term stability and performances of dental and 

orthopaedic medical implant devices. 

The present investigation could be of interest to researchers, clinicians, and industry 

professionals involved in the development and application of CP coatings for orthopaedic and dental 

implants. 

 

[1] Marco Fosca, Alexandru Streza, Iulian V. Antoniac, Gianluca Vadalà, and Julietta V. Rau. Ion-

doped calcium phosphate-based coatings with antibacterial properties. Review. /J. Function. Biomat. 

MDPI, 2023, v. 15, issue 5, p. 250 (45 pages) https://doi.org/10.3390/jfb14050250  
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Open Wedge High Tibial Osteotomy is a procedure that improves the biomechanics of the knee 

in patients with knee osteoarthritis. This procedure address young, active patients with symptomatic 

early knee osteoarthritis, with aim to decrease pain, increase function and delay knee replacement 

procedures. 

Important complications of this procedure are related to non-union of the osteotomy gap. The 

healing of the osteotomy cut is significant related to the device used for fixation and also to operative 

technical aspects. In present modern surgery fixation is provided with plates. There are different designs 

and concepts for plates. This paper presents different plate designs and biomechanical considerations 

of fixation together with procedure related complications and outcome. 

Some of the most important stability aspects are direct implant related, like the length of the 

plate, screw stability, screw length, but there are also procedure related factors, like the degree of the 

gap opening, grafting, hinge stability, loading, etc.  

Literature data suggest that long locking plates provides the best fixation, even in important 

gap opening. 

  



 
 

 

 
80 

 

Role of degradable magnesium alloys in medicine 
 

Vasile-Iulian Antoniac1,2 

 

1Faculty of Material Science and Engineering, University Politehnica of Bucharest, 313 Splaiul Independentei 

St., 060042 Bucharest, Romania 
2Academy of Romanian Scientists, 54 Splaiul Independentei St., 050094 Bucharest, Romania  

 
 

 

Biodegradable metals are a new paradigm for orthopedic implants because they promote bone 

formation and sustain the bone healing and remodeling process through a gradual load transfer between 

implant and tissues. In addition, they are designed to provide sufficient mechanical strength at the 

beginning of the treatment, and then, after their degradation, a complete bone healing process is 

observed. Magnesium (Mg)-based alloys have become an important category of materials that is 

attracting more and more attention due to their high potential use as orthopedic temporary implants. 

In this paper, a detailed overview covering alloy development and manufacturing techniques is 

described. The key features for biodegradable Mg alloys, suitable for temporary orthopedic implants, 

are biocompatibility, proper mechanical properties to assure mechanical integrity until the fracture 

healing, degradation rate, and dynamic corrosion, according to the clinical needs. The effective 

biofunctionality of the biodegradable temporary orthopedic implants can be evaluated only by in vivo 

testing, on animal models, followed by clinical trials. In addition, the new bone formation, bone–

implant interface, and inflammatory reactions can be evaluated. Special attention is given to animal 

testing, and the clinical translation is also reviewed, focusing on the main clinical cases that were 

conducted under human use approval. 

Different research groups demonstrated that the initial difficulties with in vitro testing appear to be 

surpassed, and the testing procedures and the mediums used are quite well accepted. Animal testing is 

widely presented in the literature, and the main species used for in vivo experiments are mice, rats, 

rabbits, dogs, goats, and mini pigs. The advantages and drawbacks of these animal models were 

highlighted, and they can be correlated also with the in vitro tests. 

The objective of this paper was to present a systematic investigation on different Mg alloys 

from different system. Future research must be concentrated on the direction of alloys with a low 

degradation rate and an improved mechanical strength, in order to solve load-bearing zone fractures. 

New designs for orthopedic implants are possible to be developed in the near future, especially for foot 

and ankle surgery, if the researchers better correlate the clinical needs with each Mg-based alloy 

biofunctional properties. This is because, in the case of biodegradable Mg-based alloys, we cannot 

conclude that a universally accepted alloy for any orthopedic applications exists. Further research that 

includes human studies is indicated for each newly developed implant. 
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Brain IT: From biomaterials to neurosurgery practice 

 
Vicențiu Mircea Săceleanu 

 

Lucian Blaga University of Sibiu, Romania 
 

 

From an ethical point of view, the training of young residents and neurosurgeons on real patients 

remains a delicate challenge. For this reason, the technological advances in the current 3d printing 

sphere must be used to help in the practical training of young neurosurgeons. We dared to take a first 

step, simulating surgical interventions on 3D reconstructed skulls, with traumatic and tumoral 

pathologies. 

The Brain IT Project represents an interdisciplinary collaboration between biomaterials and 

neurosurgery with the ultimate goal of creating 3D models of the skull and cranial pathologies and 

simulating operations in a real way, with dimensions and repetitions identical to the real patient. 

This method can also be used by senior neurosurgeons, when it comes to a more difficult case, 

which involves significant operative risks, and on which the simulated intervention could be simulated 

several times, before the examination with the real patient. 

 During three intensive summer schools, the project tried to include a wide range of 

neurosurgical pathologies with the aim of exposing both students and medical staff to some of the 

challenges that neurosurgery has due to its complexity. So that, both through theoretical support and 

especially through practical support, the students had the opportunity to immerse themselves in 

traumatic, tumoral and neurovascular neurosurgical pathology. 

 From our experience, the materials used in the reproduction of bone tissue were quite easy to 

achieve, after a few tests. The big challenge was to find materials similar to the brain parenchyma and 

intracranial soft tissues, whose printing is much more difficult. 

 Future advances in medical bioengineering will facilitate an easier approach to the brain 

through molds and devices that simulate various neurosurgical approaches, creating new opportunities 

in developing the practical skills needed to study the brain. 

    In our opinion, training in well-equipped simulation centers is the future for training in surgery, 

being a lower-cost option, with reduced ecological impact and that avoids medical ethics problems. 

Laboratory animals and cadaver specimens are often difficult to access to small surgical centers. 
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Introduction. Intraoral bone loss and resorption pose significant challenges in dental and 

maxillofacial surgery, requiring effective management strategies for successful bone regeneration. This 

study aims to discuss the practical applications and clinical considerations surrounding the use of 

intraoral bone regeneration materials in the context of bone loss and resorption. 

Experimental. A comprehensive review of the scientific literature was conducted to gather 

evidence regarding the practical applications of intraoral bone regeneration materials. The review 

encompassed studies evaluating various types of grafting materials, including autogenous bone grafts, 

allografts, xenografts, and synthetic bone substitutes. The clinical outcomes, surgical techniques, and 

rehabilitation possibilities were assessed, considering factors such as defect size, location, and patient-

specific considerations. 

Results and Discussion. The research revealed that the selection of appropriate intraoral bone 

regeneration materials depends on multiple factors, including the volume and quality of available bone, 

the type and extent of the defect, and the desired clinical outcome. Autogenous bone grafts demonstrated 

superior outcomes, while allografts, xenografts, and synthetic bone substitutes provided alternative 

options with advantages such as reduced morbidity and improved handling characteristics. Surgical 

techniques, guided bone regeneration and socket preservation, were found to enhance the success of 

bone regeneration procedures. The rehabilitation possibilities include dental implant placement, 

prosthetic rehabilitation, and restoration of oral function. 

Conclusions. Intraoral bone regeneration materials offer practical solutions for managing bone 

loss and resorption in dental and maxillofacial surgery. The choice of grafting material should be 

tailored to the individual patient and specific clinical scenario, considering factors such as defect size, 

location, and patient preferences. The use of appropriate surgical techniques, combined with 

comprehensive rehabilitation strategies, facilitates successful outcomes in restoring oral health and 

function. Further research is needed to optimize the selection, integration, and long-term performance 

of intraoral bone regeneration materials. 

Keywords: Bone resorption, grafting materials, practical applications, clinical considerations. 
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Acute Myocardial Infarction (MI) is a major cause of death in all countries, and while 

percutaneous coronary intervention (PCI) has reduced immediate MI-related deaths, it can lead to 

secondary myocardial injury, including hemorrhagic MIs associated with adverse outcomes. The 

underlying mechanisms of post-reperfusion hemorrhage remain unclear, and current clinical practices 

may contribute to overperfusion and subsequent myocardial hemorrhage due to hemodynamic factors. 

This study aimed to develop a predictive mathematical model of hemorrhagic myocardial infarction 

(hMI) and determine the optimal reperfusion pressure to prevent hemorrhage in patients with specific 

coronary circulation. Through analysis of contrast medium and X-ray angiography of patients with and 

without hemorrhage, the study examined vascular topology and blood distribution in the myocardium. 

A computational model using Matlab software was developed, incorporating boundary conditions, 

microvascular network fluid dynamics, conductance matrix, pressure gradient, flow rate computations, 

and data display. The model simulated pre- and post-PCI scenarios with and without collaterals, 

considering different reperfusion pressures to identify the optimum pressure to avoid hemorrhage. The 

study found that the coronary vascular network is complex, and simulations helped determine optimal 

procedure parameters before PCI. Collaterals were found to prevent underperfusion and overperfusion, 

and an optimized reperfusion pressure was derived to avoid capillary overperfusion and hemorrhage. 

This pilot study provides a theoretical framework and computational algorithms for understanding and 

predicting hMI, with potential application in real-time computation of patient-specific reperfusion 

pressures to prevent hMI in clinical practice. 
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Conventional drug delivery presents a series of problems, according to either the physical state 

or the route of administration of the drug: coalescence of oily droplets, sedimentation of powders, 

instability of dispersions on one hand and side effects of first – pass metabolism on the other. In time, 

for more effective treatments, the immediate release of drugs was replaced by delayed release or 

sustained release (with the risk of temporary exceeding the maximum admitted concentration). Our 

paper deals with the controlled releasing of drugs, by the means of microcarriers to be placed at the site 

of interest, that were designed per application to assure an extended continuous delivery curve, with a 

long asymptotic region at the end. By adopting application – tailored systems, designed in integrated 

structures, the stability, safety, effectiveness, and therapeutic profile of the drug could be optimized. 

The general manufacturing route starts with the preparation of BSA gel microcapsules, subsequently 

coated with multiple layers designed on application, then loaded with the drug by a personalized 

method. The resulted microcarriers were integrated in structures designed for the approached therapy. 

Several systems developed in The Biomaterials Research Group are presented: endosseous implants 

made of porous titanium loaded with microcarriers delivering growth factors to assist osseointegration 

and wound healing post – implantation; active wound dressings made out of chitosan films loaded with 

microcarriers for a controlled release of tetracycline; natural anti – cancer therapy by the means of 

controlled release of curcumin; optimized delivery of chemotherapeutics such as sorafenib and 

doxorubicin; in – ear controlled delivery of dexamethasone. In all cases, the biologic effect was 

assessed, proving and increased performance compared to conventional medical approaches. 
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Dental adhesives have a wide range of applications, including the placement of direct composite 

restorations on front and posterior teeth. One common issue leading to the failure of composite resin restorations 
is microleakage. 
To address this problem, a new type of dental adhesive infused with magnetic nanoparticles (MPs) has been 
developed in the laboratory. The primary objective of this study is to produce adhesives with a minimized 
width/thickness to decrease the risk of microleakages. To evaluate the adhesive layer's width and thickness in 
different areas of the teeth, two investigative techniques were employed: optical microscopy, which is widely used 
but less precise, and the more accurate and volumetric micro-Computed Tomography (CT). For the experiment, 
twenty extracted teeth were divided into four groups. Group 1 consisted of blank’ samples with adhesive without 
MPs, while Group 2 included samples with adhesive doped with MPs. In Groups 3 and 4, the adhesive doped with 
MPs was exposed to an active magnetic field for 5 and 10 minutes, respectively. Microscopy, micro-CT, and 
EDAX investigations were performed on the adhesive samples. While microscopy and micro-CT results showed 
good agreement, micro-CT offered a comprehensive volumetric reconstruction of the adhesive layer, enabling a 
thorough analysis of the adhesion of the four dental materials.  Mathematical models were developed using the 
micro-CT results, presenting the relationship between surface areas and adhesive layer width for each group. 
Additionally, the volume of sealants was analyzed. This methodology represents a novel approach in this field. 
The study also extracted characteristic parameters and discussed the optimal parameter for such assessments. 
The findings of the study demonstrate improved adhesion in Groups 3 and 4, where MPs were incorporated into 
the adhesive. Furthermore, the study concludes that the adhesive material should be exposed to the magnetic field 
for the longest possible duration, considering the clinical treatment duration as well.  
To prevent microleakage, dental adhesives were augmented with magnetic nanoparticles (MINs). These MINs 
reduced the thickness of the adhesive layer when applied in a magnetic field, thus minimizing microleakage. 
Furthermore, they enhanced bond strength by promoting adhesive penetration into dentinal tubules. However, the 
color of the restoration was affected by the presence of MINs. Thus, this study aimed to test the hypothesis that 
MN coating can mitigate the esthetic impact of magnetic dental adhesives. 
The researchers synthesized MINs with different coatings: MINs with silica coating (MINTs-SiOn), calcium-
based coating (MINTs-Ca), and no coating.The morphology of the MINs was examined using transmission 
electron microscopy (TEM) and scanning electron microscopy (SEM), while their chemical composition was 
analyzed using energy-dispersive X-ray spectroscopy (EDX). The magnetic properties of the MINs were 
measured using a vibrating sample magnetometer. The study revealed that MINs-SiO had a globular morphology, 
whereas MNPs-Ca exhibited a cubic shape. The SiO layer had a thickness of 73.1 mm=99 rum, while the Ca(OH) 
layer measured 19.97 mm =2.27 rum. The saturation magnetization values were 18.6 emug for MPs-SiOs, 14.7 
emu/g for MNPs-Ca, and 65.7 emu/g for uncoated MINs. 
To assess the impact on color, occlusal cavities were prepared in 60 molar phantoms, divided into four groups, 
and restored using the same adhesive with varying MIN contents. Group 0 served as the control with no MPs, 
Group 1 contained MNs-SiO, Group 2 included MNPs-Ca, and Group 3 utilized uncoated MINs. The color of the 
restorations was quantified using a dental spectrophotometer in the CIELAB color space. The results indicated 
that the color difference between Group 0 and Group 2 was close to the acceptability threshold of 50:50%. The 
whiteness index was similar for Groups 0, 1, and 2. These findings suggest that MN coating effectively mitigates 
the impact of magnetic dental adhesives on the color of restorations. 
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From the first heart surgery performed for a superficial wound of the ventricular wall to the 

cutting-edge technology of stem-cell cardiac regeneration, medical experts have been developing new 

techniques and technologies to improve or replace cardiac function. This article is a testimony of a small 

step for the grand array of cardiac bridge-therapy and transplant centres, but a beginning that was 

demanded in a country with a long waiting list of patients eligible either for transplant, or implant of 

ventricular assist device and only one qualified centre. 

 Heart assisting devices have been developing from the late 1960s and had and still have many issues 

to deal with: infectious potential of the life line, anticoagulation/antiplatelet therapy, 

immunosuppressive protocol, renal impact, neurological impact, the best implantation technique and 

the best device appropriate for the patient. These technological wonders were first thought as bridge-

therapy for transplant, but now they are end-therapy for some end-stage heart failure patients or support 

for candidates for myocardial recovery. 

  

Keywords: left ventricular assist devices, end stage heart failure. 
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Face represents identity. Any damage to this region will generate physical, functional and 

psychological problems. There are many pathologies such as trauma, tumors or malformations that will 

require a very precise rehabilitation. Virtual planning and 3D printing technologies are indispensable 

tools in oral and maxillofacial surgery. Custom implants are made using computer-aided design (CAD) 

using a virtual plan based on the patient's 3D scan.  All CAD-based individualized implant systems 

require preoperative computerized planning.  The scan will be transferred to the planning software, 

where the unaffected side can be mirrored to match the affected one.  From this moment, 3D models of 

the reconstructed skeleton can be obtained with the help of 3D printers. On these models, standardized 

plates, meshes or implants can be designed, bent and sterilized preoperatively together with the 3D 

model and can be used intraoperatively.   

Virtual planning is used for the manufacture of patient-specific implants (PSI) through the process of 

selective laser melting.  This method is currently considered the most accurate technique for skeletal 

reconstruction.  PSI is not malleable and avoids human errors. This leads to a very precise implant that 

can be placed with maximum accuracy. These technologies are used for a very wide field of pathologies 

such as orbit reconstruction, orthognathic surgery, microsurgical reconstructions with free flaps, oral 

implantology, temporomandibular joint reconstruction and recently for facial transplantation and facial 

feminization surgery. 
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Hernia repair is among the most common surgical procedures performed worldwide. It became 

increasingly apparent to early surgeons, that the need for an artificial prosthetic capable of replicating 

the density and toughness of fascia and tendon in order to effectively cure hernia symptoms. Prior to 

the introduction of novel biomaterials, suture repair comprising multiple techniques for abdominal 

hernia repair. Implant design remains a critical challenge for the successful repair and prevention of 

recurrent hernias, and despite significant progress, there is no ideal mesh for every surgery. This review 

summarizes the evolution of prostheses design toward successful hernia repair and the major milestones 

in implant design are discussed. The goal of surgical mesh prostheses for hernia repair is to fortify and 

replace localized tissue defects in an effort to stabilize the abdominal wall for long term relief of 

symptoms and surgeons must take into account several additional physiological considerations to better 

understand the suitability of the implant. The design and construction parameters of surgical meshes 

can greatly alter the behavior of the prosthetic itself and should be fully understood before making 

appropriate selections for repair. This review not only summarizes the state of the art in hernia repair, 

but also suggests future research directions toward improved hernia repair utilizing novel materials and 

fabrication methods.  

Biomaterials research has undergone a paradigm shift from creating largely passive scaffolds, designed 

to provide mechanical and structural stability while having minimal positive effect on tissue growth, to 

“active” materials, capable of influencing and directing tissue regeneration via the incorporation of 

drugs, cells, or materials with favorable intrinsic properties within the scaffold. Hernia repair remains 

largely dependent on non-degradable materials designed as one size fits all patches with minimal to no 

ability to actively encourage tissue regeneration. Future research will focus on the incorporation of new 

technologies and of new materials toward solving these remaining challenges and improving patient 

outcomes. Novel materials will lead to improved host response and material integration, while improved 

manufacturing will result in custom implants capable of better mimicking the native tissue in terms of 

mechanics and will incorporate not only scaffolding but active elements such as drugs, growth factors, 

and cells capable of improving and accelerating the healing process. 
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 The global healthcare additive manufacturing market size is continuously and progressively growing. It 
was valued at USD 1,942.21 million in 2022, and is estimated to reach USD 7,504.49 million by the year 
2029, with a Compounded Annual Growth Rate (CAGR) of 21.3% [Global Healthcare Additive 
Manufacturing Market Growth, Share, Size, Trends and Forecast (2023 - 2029)]. In particular, five main 
biomedical applications have bene highlighted for the 3D printing by Tuomi et al. [2014]: surgical guides, 
medical prototypes for the pre-surgery training [Saceleanu et al., 2021], surgical implants, external aids, and 
bio-manufacturing. The AM approach is characterized by several advantages, allowing to obtain complex 
geometries, using low cost technologies and drastically reducing the waste of materials, and to produce 
custom made devices and structures, including dental, orthopedic and craniomaxillofacial implants. The AM 
strategy consents to significantly decrease the surgery times, reduce blood loss and morbidity at the graft 
site, to contain and avoid the induction of infections/inflammations, to achieve a greater patient satisfaction 
due to better aestethical results [Al-Moraissi et al., 2015]. Moreover, the progressively increased interest 
towards the AM technologies in the biomedical field, mainly, in the craniomaxillofacial one, is testified by 
the enhanced number of publications focused on 3D printed implants, prostheses, scaffolds, and biomedical 
devices [Murtezani et al., 2022; Torsello et al., 2022]. However, despite the numerous promising 
achievements and the increasing demand for customized medical products, many efforts are requested and 
needed to bring the AM “from bench to bedside” [Di Piazza et al., 2021]. In this framework, the design, 
optimization, realization and proper functionalisation of 3D printed scaffolds and systems for the 
craniomaxillofacial and neurosurgery fields are reported, including cranial implants, fixation miniplates and 
scaffolds for regenerative medicine. 
Acknowledgements The Author acknowledges the project POR FESR 2014–2020 ‘Gruppi di Ricerca’, 
titled ‘Sistemi Innovativi sensorizzati mediante Manifattura Additiva per la Cranioplastica” (SISMAC), 
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Introduction: The usage of Biomaterials in Neurosurgery is an emerging topic, due to multiple 
applications and great results in long-term follow-up of patients, due to a better understanding of nanoparticles 
functions and structures, a wide array of biomaterials can be used with application both in cranial neurosurgery 
and in spinal neurosurgery. This paper will focus on the usage of biomaterials in cranio-cerebral traumatology, 
specifically cranioplasty and duraplasty, applications in hemorrhagic status and modalities of vascular 
neurosurgical treatment. 
Content: In nowadays scientific literature, there are four known types of grafts for cranioplasty: autogenic grafts 
(the same bone is reused, such as bone from cranium, ribs, shinbones, shoulder blades, sternum or ilia), allogenic 
grafts (the graft originates from another human, such as cartilage), xenogeneic grafts (grafts transplanted from 
animals ex: bovines, pigs, etc.) and alloplastic grafts (graft consisting of inorganic material, such as celluloid, 
Polymethylmethacrylate-PMMA, polyetheretherketone-PEEK, hydroxyapatite, polyethylene, silicone, ceramic 
and other derivatives as metallic implants especially Aluminium, Gold, Silver, Lead, Platinum, Titanium, 
Tantalum and their alloys). Modern technology enables neurosurgeons to understand the three-dimensional 
anatomy of the skull and defect and allows them to be able to create implants perfectly tailored to the size and 
shape of the defect without neglecting the volumetry of the skull. The best materials of today appear to be PEEK 
due to their excellent mechanical properties’ other properties like non-immunogenicity, non-oncogenicity, 
sterility, biological tolerance and an acceptable price range. Duraplasty is a common neurosurgical intervention, 
dural substitutes are used frequently to ensure dural closure in multiple cranial procedures. Synthetic grafts are 
manufactured indefinitely with high qualities, being more preferred in intracranial tumoral resection and for 
supratentorial or parasellar defects than biological grafts. Subsequently, allografts have the greatest results in 
Chiari malformation cases, while nonautologous duraplasty has a low complications rate down to 10.61%. 
Important progresses in neurovascular area using modern biomaterials were registered, from different approaches 
of the complex intracranial aneurysm, to a more specific management of hemorrhagic state. Neurosurgical 
hemostatic biomaterials include Surgicel, Gelaspon, Fibrin glue and Fluosol-DA. Topical and externally 
administered hemostatic biomaterials from natural sources can be based on: cotton and cellulose, collagen 
(Avitene, Helistat), composite spray, gelatin (GelFoam, FloSeal), aliginate (Algosteril), chitosan (TraumaStat, 
HemCon), zeolite and kaolin powder (QuikClot, WoundStat), and blood-derived or recombinant hemostatic 
factors.For intracranial aneurysm, biomaterials can be used in both the open surgery approach using clips and 
intravascular embolization with variants of coils. In open vascular neurosurgery, modern clips are represented by 
McFadden VariAngle, Sundt Slim-Line, Sugita and last but not least, the well-known Yasargil clips. While for 
the endovascular approach, embolic agents as well as coils systems are useful due to prothrombotic action. For 
the neurovascular field, stent systems and intrasaccular devices are worth to mention. 
Conclusions: Currently, daily-use biomaterials in neurosurgery include devices used for endovascular procedures 
such as coils, stents, flow-diverters, endovascular cements, microsurgical clips. In skull deformities, biomaterials 
represent a tremendous leap forward in the surgical management, including bioabsorbable scaffolds for the 
regeneration of bone defects or dura mater with 3D-printed implants. Moreover, in spinal neurosurgery, 
biomaterials are used for stabilization and reconstruction devices (rods, screws, cages). Biomaterials are of 
unlimitted usage in surgical specialties.  
Keywords: Biomaterials, Vivostat, Cranioplasty, Duraplasty, Coiling, Clips;  
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For a long time, polymeric materials had a limited indication of use, especially for obtaining 

short-term temporary prosthetic restorations, due to the many disadvantages (low mechanical resistance 

behaviour, open porosity, aging coefficient, biocompatibility) compared to inorganic materials. The 

development of new polymeric materials, biocompatible and with increased mechanical resistance, as 

well as the modernization of the corresponding processing technologies, made the indications of these 

materials wide in prosthodontics, and the prognosis over time of restorations obtained from high-density 

polymeric materials increased significantly. 

           This presentation aims to present the evolution and current state of development of polymeric 

materials. Their applicability will be highlighted by exemplifying on clinical cases. 
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Introduction: Periprosthetic Joint infection (PJI) is one of the most severe complications of total hip 
arthroplasty [1]. One stage and two stage revision strategies are the two main options for treating chronic 
PJI, however there is an outgoing dilemma regarding which treatment option is the best [2]. We aimed 
to compare the clinical and cost effectiveness of these methods in regards to our hospital’s experience 
and also compared it to other’s research findings.  
Experimental: The study included 37 patients assessed over a 6 year period (between 2016 and 2022), 
out of which 20 males (54,05%) and 17 females (45,94%), ages 64 to 82 years old that had a PJI after 
primary THA. We created 2 groups (group A – 1 stage revision, group B – 2 stage revision). We 
compared the pathogen incidence by sonication of removed implants, time from symptomatology onset 
to surgery, type of infection, presence of sinus tract (fistula), antibiotics administration interval, 
reinfection rates, local and general complications rates (dislocation, periprosthetic fractures, PE, death), 
WOMAC scores and inflammatory markers dosed at different intervals and assessed the costs and social 
burden between the groups. 
Results and Discussion: Infection eradication rates at 2 years were 91,66% for group A and 96% for 
group B. Clinical outcomes regarding the reinfection rate, antibiotics interval, local and general 
complications, overall WOMAC proved to be similar between the groups at 24 months after the surgery. 
Our cost assessment showed a 1.8 times higher mean value for the two-stage surgery, but we don’t 
consider this to be an indication for the one-stage surgery. 
 

 
Fig. 1: WOMAC scores (group A – blue, group B – red) 

 
Conclusions. Two-stage surgery is worth it for carefully selected patients: polymicrobial, Enterococcus 
and MRSA infection, no major comorbidities and given the limitations of the study (small no. of patients 
treated in the same Medical Center) further investigations are necessary. 
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Introduction. Electrochemical method for the preparation of high-quality nanostructured surfaces and 
functionalization are highlighted in this work. There are two applied electrochemical methods in our laboratories 
in order to obtain hybrid and nanocomposite structured films or advanced functionalization of material surfaces: 
(i) bottom-up nanotechnology direct by electro-codeposition process and (ii) top-down nanotechnology by 
electrochemically oxidation of materials to form controlled growth of nanoporous oxide films. The main goal of 
the research paper is to make a summary of results obtained from applying electrochemical surface modification 
techniques in obtaining advanced functional surfaces and their properties characterization in terms of surface 
morphology and structure (SEM-EDX, XRD), the roughness, thickness, corrosion, tribocorrosion as well as the 
mechanical properties as nanohardness or wear resistance. The controlled oxide growth by anodization and 
electro-codeposition can lead to a large class of hybrid films and composite layers or nanostructured coatings on 
different materials and structures necessary for a future based on nanotechnology and nanomaterials to improve 
the surface properties face to aggressive environments and degradation processes.  
Experimental. Electrochemical oxidation is carried out in potentiostatic mode at room temperature using a direct 
current (DC) voltage source in acidic electrolyte. The electrochemical oxidations is conducted in a two-electrode 
cell with titanium or titanium alloy as samples being the anodic electrode. The growth of porous TiO2 film is done 
by applying a high voltage of 100-275 V for different times. During anodic oxidation process the electrolyte is 
stirred in order to accelerate the escape of the gas from the surface of anodic electrode and keep the homogeneity 
of the electrolyte. The schematic oxidation process is shown in Fig. 1.  

 
 

Fig. 1. Presentation of electrochemical oxidation process to obtain nanoporous TiO2 film on titanium and titanium 
alloys: (a) electrochemical cell showing the electrodes and reactions at electrodes in anodization electrolyte; (b) 
schematic nanoporous TiO2 on titanium alloy surface; (c) Ti6Al4V bulk alloy; (d) measured roughness of TiO2 
nanoporous film aproximated as nanopores depth; (e) SEM surface morphology of TiO2 nanoporous film obtained 
showing the nanopores measurements of diameter size; (f) SEM surface morphology of TiO2 nanoporous film 
obtained on Ti6Al4V alloy. 
Results and Discussion. The results show a nanostructuration of biomaterial surface by formation of a 
nanoporous oxide film on titanium or titanium alloys. The occurrence of nanopores is proved by the aspect of the 
anodic formed films observed by SEM, Fig. 1 (f). Improving surface properties will increase the life cycle of 
biomaterials. 
Conclusions. Overall, the electrochemical formation of oxide film on titanium or titanium alloys confirms the 
possibility of the properties improvement especially the resistance to degradation by corrosion or tribocorrosion 
processes of implants. 
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Biomaterials are continually advancing to enhance the quality of life, aiming to introduce a new 

generation of multifunctional implants with long-term performance. Titanium and its alloys have gained 

significant prominence in medical applications due to their unique properties and biocompatibility; 

these include: excellent mechanical properties (lower modulus of elasticity compared to stainless steel 

or CoCr alloys, fatigue strength, corrosion resistance) and high biocompatibility. 

The mechanical properties of titanium alloys depend on their chemical composition, structure, and 

intended function within the human body. To simulate the properties of the targeted tissues, it is crucial 

to develop titanium-based alloys by incorporating non-toxic elements that are biocompatible with 

human tissue, such as molybdenum, zirconium, tantalum, niobium, manganese, and silicon. This study 

focuses on the latest trends in titanium-based systems, their properties, and their applications in the 

medical field. Specifically, it investigates the influence of alloying elements on titanium alloys for 

orthopaedic applications. The research examines the impact of alloying elements on the mechanical 

properties and microstructure of titanium alloys, differentiating between α and β alloys. The production 

of new titanium alloys from non-toxic elements (Mo, Zr, Ta, and Nb) using the argon arc-melting 

method is explored through optical and electron microscopy, X-ray diffraction (XRD), indentation tests, 

and biocompatibility tests. 

Research on new titanium alloys developed for biomedical applications demonstrates superior 

properties compared to conventional alloys. These advancements aim to address the limitations of 

cobalt-based materials and stainless steels, such as their high modulus of elasticity, low corrosion 

resistance, and limited biocompatibility depending on individual patient immunological factors. The 

newly created alloys aim to improve the modulus of elasticity (close to the human bone) and mechanical 

strength without compromising the biological capabilities of the alloy. Additionally, they seek to reduce 

production costs. 

The obtained results highlight the promising potential of these new alloys as biomaterials, positioning 

them as potential candidates for various medical applications. The research approach encompasses a 

multidisciplinary perspective, combining fundamental aspects of materials engineering with essential 

notions in the medical field, particularly in the realm of implantology. 
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Previous studies on Mg-based biodegradable alloys of various ternary Mg-Ca-X systems, 

correlating biodegradation rate with osseointegration, found an increase in biodegradation time with the 

introduction of Mg-substituted elements. In this way, it was possible to correlate the biodegradation 

rate at different substitution values in order to reach an optimum for medical uses. Biodegradable 

magnesium alloys are suitable for ankle, foot, hand, and wrist implants, according to orthopedic implant 

research. Magnesium absorbs zinc (Zn), a crucial alloying component and its solid solution reinforcing 

and age-strengthening capabilities improves alloy`s mechanical properties. As noted, Mg–Zn alloys 

with up to 5 wt.% Zn has significantly higher UTS and elongation. Also, Zn controls gene expression, 

anti-atherosclerosis, nucleic acid and protein creation, and nervous system function. Zirconium (Zr) is 

a magnesium grain refiner. In alloys with Zn, RE, Y, and Th, elements cannot be mixed with Al or Mn 

since these elements produce stable compounds with Zr. Magnesium is often combined with RE 

elements (Y) in order to improve its creep resistance and high-temperature strength. The excellent 

solubility enables Yttrium (Y) to dissolve, form solid solutions, and precipitate at grain boundaries. Mn 

refines microstructures and promotes germination during initial solidification and improves mechanical 

properties. Gadolinium (Gd) helps improve alloy strength but reduces ductility. This paper compares 

the effects of the Zn element from Mg-Ca-Zn alloys performed in the research program with other 

studied alloying elements like Zr, Y, Mn, and Gd in the Mg-Ca system. Microstructure, mechanical 

properties, electrochemical analysis, in vitro, and in vivo tests were used to study the Mg-0.5Ca-xZn 

alloy with Mg-0.5Ca-y(Zr/Y/Mn/Gd) systems, with x and y being from 0.5 wt.% to 3%. 
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Introduction. Intraoral bone loss resulting from trauma, infection, or pathological conditions presents 

a significant challenge in dental and maxillofacial surgery. The use of biodegradable grafting materials 

has shown promise in facilitating bone regeneration and restoring oral function. The future study aims 

to evaluate the efficacy of biodegradable grafting materials in the management of intraoral bone loss. 

Experimental. The design of a experimental study includes a significant number of adult male Wistar 

rats. Standardized bone defects have to be created in the mandible of each rat to simulate intraoral bone 

loss. The rats are randomly divided into two groups: the experimental group, where the bone defects 

are filled with biodegradable grafting material, and the control group, where no grafting material is 

used. Radiographic imaging, histological analysis, and micro-CT scans are performed at 4, 8, and 12 

weeks postoperatively to assess bone regeneration, graft integration, and volume maintenance. 

Results and Discussion. Radiographic analysis has to perform a comparison between bone 

regeneration in the experimental group compared to the control group at all time points. Histological 

examination has to evaluate the tissue integration, increased new bone formation, and enhanced 

vascularization in the experimental group. Micro-CT analysis is used to asses the bone volume and level 

of graft resorption in the experimental group. 

Conclusions. This study aimes to inquire for evidence supporting the effectiveness of biodegradable 

grafting materials in managing intraoral bone loss. The biodegradable grafts are supposed promoting 

enhanced bone regeneration, improved tissue integration, and favorable graft resorption characteristics. 

The use of biodegradable grafting materials hold promise as a reliable and biocompatible option for 

intraoral bone loss management. Further investigations are warranted to explore optimal graft 

compositions, mechanical properties, and long-term outcomes. 

Keywords: Intraoral bone loss, biodegradable grafting materials, bone regeneration, tissue integration, 

graft resorption 
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The management of glenohumeral osteoarthritis and avascular necrosis is challenging in young 
patients. The quest for an optimal biomaterial to regenerate the articular surface of the glenohumeral 
joint in young individuals suffering from arthritis, as well as the rising requirement for durable implants 
among highly active individuals, has become a pressing scientific pursuit. Total shoulder arthroplasty 
is commonly avoided in young arthritic patients due to its high revision rates, while hemiarthroplasty 
is not preferred because of the risk of glenoid erosion caused by the metallic head of the prosthesis. 
These complications significantly and adversely impact the lives of young patients. 
Pyrocarbon (PC) has been considered to reduce glenoid erosion in shoulder arthroplasty and even 
promote glenoid bone remodelling in order to re-establish the normal shape and version of glenoid 
articular surface. PC has a very low coefficient of friction, preserving subchondral bone and reducing 
glycosaminoglycan loss. In vitro studies, PC proves to have elastic modulus similar to cortical bone and 
promotes the formation of cartilage-like tissue. Klawitter JJ et al. demonstrated PyroCarbon 
hemiarthroplasty implants significantly produce less damage to the bone in simulated shoulder function 
compared to conventional cobalt-chromium implants. 
Kleim BD et al. considered that hemi-prostheses with a pyrocarbon head could be a better choice for 
Walch B glenoid and arthritis caused by instability.  In a study conducted by Tsitlakidis et al., a cohort 
of 16 patients with a mean age of 52.8 years underwent hemiarthroplasty of the shoulder utilizing PC 
heads. The findings revealed highly favorable short-term outcomes, nearly reaching an excellent level, 
at an average follow-up period of 2 years. Recently, Stryker is the first company to offer the first FDA-
cleared pyrocarbon-bearing material option for shoulder hemiarthroplasty in the United States. In 
Europe, Tornier  
However, there is a need for more long-term follow-up results to successfully compare the superiority 
of PC prosthesis compared to conventional hemiarthroplasty and total shoulder arthroplasty. 
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Introduction: Guided tissue regeneration (GTR), which uses a barrier membrane has been 

demonstrated to regenerate tooth-supporting tissues, including periodontal ligament, cementum and 

new alveolar bone [1,2]. 

The aim of this study was to explore the dual release system on periodontal regeneration in an animal 

model using a new biodegradable NM from poly(e-caprolactone) (PCL), with gentamicin (GEN) and 

nano-hydroxyapatite (nHap) embedded in the fiber, for a controlled release, obtained through the 

electrospinning process as an innovative highly efficient, low-cost treatment for P-D.  

Experimental: We conducted an animal study on 50 Wistar rats designed in 3 steps: step 1-initial 

evaluation of specimens and application of the silk ligature; step 2- evaluation of the induced 

periodontal inflammation, ligature removal and treatment application and step 3 – clinical evaluation 

of therapeutic outcomes and animals’ euthanasia to collect tissue specimens for histological 

examination. 

Results and Discussion: After removing the ligature, curettage + membrane procedure is more efficient 

than simple curettage, in recovering the subjects mass, significantly reduces probing depths and in a 

shorter time, accelerates the healing of bleeding, dental mobility and bacterial plaque.  

Conclusion: Taken together, our in vivo study indicates that gentamicin and nano-hydroxyapatite 

incorporated biodegradable membranes might be a promising therapeutic option for periodontal disease 

treatment.  
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In the field of dental implantology, the design of interface esthetics not only affects the esthetic 

coutcome, but also affects the health and long-term stability of the tissue around dental implant.  

Establishing and maintaining a soft-tissue seal around transmucosal abutments on bone-level implants 

or on the collar of one-stage tissue-level implants is paramount to maintaining crestal bone height, and 

failing to do so will result in apical migration of the soft tissue onto the implant 

The emergence profile located at the junction of these four components is an important form of oral 

esthetics. 

Using different types of dental materials in guiding soft tissue healing, correct transmission of 

information at the dental office level, using different types of prosthetic abutments, in order to finally 

achieve a properly done work from a clinical and technical point of view, this is only a part of the 

conditions imposed for the proper completion of this type of prosthetic works. 
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Abstract: The paper presents the development of ZrCu based thin films metallic glasses using the 

cathodic arc evaporation technique. The coatings are prepared to improve the surface properties of 316L 

stainless steel orthopaedic implant materials. The ZrCu-based coatings combine their exceptional 

mechanical capabilities with the corrosion resistance of amorphous metallic glasses. Small amount of 

Ca, Mo, Mg, Si, and Sr were added into ZrCu structure, forming ternary systems. The electrochemical 

tests were performed in SBF at human body at 37°C. In vitro immersion tests were also carried out in 

SBF for 1, 7, and 14 days at 37 ± 0.5 °C. The surfaces were characterised by smooth morphologies in 

most cases, results being ascribed to their amorphous nature. The hardness and adhesion were improved, 

the best one was achieved in the case of ZrCuSi. Both in vitro electrochemical and bioactivity 

experiments showed that all coatings improve substrate behaviour in simulated conditions, emphasizing 

their potential as medical biomaterials. 

Keywords: cathodic arc, corrosion resistance, metallic glasses, coatings 
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Objective: Septal myectomy for hypertrophic obstructive cardiomyopathy (HOCM) is often 

recommended to be performed only by highly experienced surgeons. Anomalies of the mitral valve 

(MV) apparatus have been increasingly shown to contribute to left ventricular outflow tract obstruction 

(LVOTO) in patients with HOCM. We report our 7-year experience with the systematic association of 

a transaortic MV reconstruction to a shallow myectomy procedure in a center started from scratch / 

initially inexperienced center. 

Methods: We retrospectively studied 120 consecutive patients who underwent surgery for symptomatic 

LVOTO, between June 2015 and November 2022. In all cases, a transaortic shallow septal myectomy 

was performed, consisting of just a third of the preoperative septal thickness, as measured with cardiac 

magnetic resonance (CMR). In addition, extensive mobilization of the papillary muscles was 

performed, and fibrotic or retracted secondary chordae of the anterior MV were cut selectively. 

Results: We report one death (0.8%) during hospital stay, no iatrogenic ventricular septal defects 

(VSD), and two (1.6%) MV replacements. Mean maximal outflow gradient decreased from 92.2 ± 29.6 

to 14.9 ± 11.9 mmHg (p<0.001). Mean maximal septal thickness decreased from 23.4 ± 5.1 to 16.9 ± 

3.2 mm (p<0.001), consistent with a mean thickness of the myectomy specimen of 6.9 ± 1.5 mm. The 

mean mass of excised muscle was 3.9 g (range 0.8 - 12). Significant (grade 3 or 4) mitral regurgitation 

was noticed in one patient postoperatively (0.8%), from 50 (41.6%) before surgery. The mean number 

of secondary MV chordae cut was 6.3 (range 2 - 13). 

Conclusions: Routine association of secondary MV chordal cutting and papillary muscle mobilization 

to septal myectomy apparently complicates the surgical procedure, but allows for a thinner ventricular 

septum resection, greatly reducing the risk of iatrogenic VSD. Also, it permits the correction of the 

concomitant congenital MV anomalies involved in the mechanism of LVOTO. The addition of a 

tailored preoperative CMR planning to the presented operative technique could standardize the method, 

an essential step in the development of new HOCM surgical centers. 
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Currently early diagnosis of malignant lesions at the periphery of lung parenchyma requires 

guidance of the biopsy needle catheter from the bronchoscope into the smaller peripheral airways via 

harmful X-ray radiation. Previously, we developed an image guiding system (iMTECH) using 

electromagnetic tracking to navigate the tip of a biopsy catheter and replace most of the necessary X 

scans during the medical procedure.  

A different navigation method to trace the entire catheter with the potential to decrease the positioning 

error in the peripheral airways was developed. We developed the prototype of a shape sensing guidance 

system containing a fiber-Bragg grating catheter and an artificial intelligence (AI) software named 

AIrShape to guide biopsy instruments after extension outside the bronchoscope, inside the lung airways, 

without radiation or electromagnetic navigation. The fiber with four cores and a shape-sensing length 

of 25 cm was placed in the working channel of a custom made three-lumen carrier catheter with a tip 

bending mechanism. The software identifies the position of the fiber-catheter system by comparing its 

shape with the lung airways center line using an AI algorithm. The fiber-Bragg – AI system feasibility 

was tested in the airways of an anatomically accurate lung model and validated both visually and using 

iMTECH platform.  

The results prove a viable hardware and software solution for optical fibers to be used with medical 

instruments to identify the correct airway for peripheral malignant lung lesion biopsy. In future studies, 

the feasibility of fiber-Bragg approach for shape-sensing catheter navigation will be tested in a large 

animal model. 
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The extremely rapid development of the dental materials market and the abundance of new 

concepts and technologies make choosing the best dental material for a given clinical situation not easy 

especially for young clinicians. Even the new generations have an increased familiarity with 

communications, media, and digital technologies, the too many choices make this task a difficult one. 

Throughout the presentation we will discuss the factors that determine the choice of a dental material: 

the properties of the material, the experience in its use, the ability of the clinician to work with it, 

economic aspects, patient expectations, cost-effectiveness ratio. 

In order to have future dentist capable of making the right decisions in the medicine of the 21st century, 

it is necessary to change the way of thinking and teaching medical information in general and especially 

in an effervescent field like that of dental biomaterials. The exhaustive presentation of some more or 

less classic materials should be replaced by a preparation of the student for a critical thinking that will 

provide him with the necessary skills to cope in a world characterized by an abundance of information 

that often lacks a solid scientific foundation. 

Particular attention will be paid to the role that can be played by student research in acquiring the 

necessary skills for the right clinical choices. Thus, it is a truism of medical education that students 

should do research, because early exposure to scientific inquiry develop the students critical thinking 

and spark curiosity for specific subjects. These abilities not only help students better understand the 

medical pathology, but help them to read and interpret scientific literature in order to distinguish the 

valuable information. 

 

Keywords: dental material, critical thinking, student research 
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  Not all collagenic membranes (CM) biologically behave the same way, as they differ from their 

origin and structure, with repercussion on their mechanical properties, biointegration and clinical 

performance. One of the most interesting aspects of CM is that the speed of resorption may vary. For 

example, the structural and ultrastructural characteristics of the amniotic membrane (AM) along with 

its biological properties recommend this natural biomaterial as a support matrix for tissue regeneration, 

including corneal and conjunctiva surface reconstruction. It is not a substitute, but rather a substrate 

upon which the epithelial cells can easily grow, differentiate and migrate, helping tissue to regenerate. 

On the other hand, many manufacturers and companies are developing a variety of collagen-based films 

or membranes derived from human or animal sources with different structures and crosslinking 

technology.  A special attention was paid to collagenic materials for wound healing, in the context of 

the complex healing process which depends on multiple factors such as the presence of multiple types 

cells, regulation processes involved in hemostasis, inflammation, proliferation and tissue remodeling.  

The aim of this work is to present the ultrastructural modifications and biomedical performances of the 

natural collagenic membranes after different modifications such as: UV exposure and/or antibiotic 

treatment, incorporation of natural bio-compounds (propolis, azelaic acid) by combining the 

histological/immunohistochemical examination with high-sensitivity atomic force microscopy (AFM) 

measurements and Fourier transform infrared (FTIR) spectroscopy. We also aimed to present the bio-

integration capacity and the immune response generated by the tissue in the framework of animal model, 

along with a clinical case presentation (pterygium) requiring corneal surgery and resurfacing with (AM) 

showing the most important outcome and advantages of this technique. 

The results might have importance in the context of the current debate over whether the AM should be 

used intact (fresh, preserved at -20˚C) or photo-crosslinked as a grafting material, taking into account 

the denaturation influenced by post-surgical antibiotic treatment. Also, being well known the 

antibacterial and anti-inflammatory effect of propolis and azelaic acid, our results might have a 

significant importance, as a promising option for healing the deep and large cutaneous tissue defects.  
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Background: Cranioplasty represents the surgical procedure to repair a defect of the skull bone. The 

loss of cranial bone integrity due to a trauma or injury of the head is a contemporary example of tissue 

failure, which usually requires the permanent or temporary implantation of a bone substituent and may 

become challenging in case of large defects. Our paper presents a study regarding post-traumatic 

cranioplasty using polyetheretherketone (PEEK) implants. 

Aim of Study: The aim of this study is to report the using of polyetheretherketone (Peek) implants in 

cranioplasty with biomaterials after severe traumatic brain injury. 

Material and Method: The implant allows the replacement of the bone gaps of the patient's 

craniofacial 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), being supplied as a single component or as multiple components. The 

implant is attached to the native bone with self-locking plates or fixed using standard cranial fixation 

systems or using standard titanium screws. We reviewed a number of 16 cases which were subjected to 

cranial reconstruction following traumatic brain injury. A total of 16 patients, 10 males and 6 females, 

aged between 23 and 54 years, underwent elective delayed cranioplasty surgery to achieve 

morphological and functional rehabilitation of the cranial vault performed during the period from 1st 

January 2019 to 31st December 2022. All surgeries were performed in accordance with the widely-

accepted indications for cranioplasty. 

Results: 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 theirs 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.  

Conclusion: 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. 
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The materials used in the treatment of an adult patient with severe cleavage need to be choose 

very carefull, according with the biological aspects. First of all, is mandatory to choose a proper material 

for endodontic treatment and use a correct technique. Second, the cement used in order to fix a RPD 

(rapid palatinal disjunctor) has to be glass-ionomer cement, because the oral and nasal cavity are still 

communicating. On the other hand, the dental ceramic material used in the prosthetic treatment has to 

be a special one, pink-colored in those regions where cleavage is present. For this reason, the cases with 

cleavage need a complex treatment, usually during a few years and several steps. They need a good 

collaboration between doctors of different specialities: maxillofacial surgery, orthodontics, prosthetics 

and plastic surgery. The aim of the present study is to underline the importance of ceramic dental 

materials during the laborious treatment in the case of an adult with cleavage, in order to obtain the best 

results. 

 

Keywords: ceramic dental materials, cleft palate, rapid palatinal disjunctor. 
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The performance and applications of biomaterials in the human body are of critical importance 

for the development of biomedical devices and tissue engineering. With the advances in the material 

science and technology, many metallic materials have been developed to cover new biomedical requests 

and functions. Starting from simple load bearing, many specific functions of biomedical metals have 

been developed, such as bioactivity, anti-microbial function, drug loading, and even anti-tumour 

function. The interaction between biomaterials and biological entities at the interface is influenced by 

surface property and proteins. 

Surface engineering design is an important and predominant domain for obtaining materials 

with bio-function and biocompatibility to be used in biomedical applications. The biofunctionalization 

technique is a process that changes the surface composition, structure and morphology of a material, 

leaving the bulk mechanical properties intact. Many bioactivation techniques using dry and wet 

processes, to enhance the hard tissue compatibility of metallic biomaterials have been developed. 

A various number of surface functionalization techniques on cp-Ti and Ti alloys starting with 

simple mechanical techniques followed by electrochemical deposition of undoped and doped 

hydroxyapatite with Ag, Zn or Mg thru anodic oxidation are presented. The modified properties of new 

surfaces as roughness, wettability, morphology, crystalline structure, corrosion resistance or bioactivity 

were investigated. 

Using the proper biofunctionalization techniques as a tuning lever, the metallic biomaterials 

surfaces can be transformed towards the biological needs and request. 

Transforming the metallic biomaterial into another new device, indicates that surface 

modification still represents the most effective way to biofunctionalize the common metallic 

biomaterials. It is worth mentioning that only the surface layer of the metallic biomaterial is changed 

after the biofunctionalization, leaving the bulk mechanical properties unaltered. 
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Polymeric membranes are selective materials used in a wide range of applications that require 

separation processes, from water filtration and purification to industrial separations. Because of these 

materials’ remarkable property, selectivity, membranes are also used in a wide range of biomedical 

applications that require separations. Considering the fact that most organs (apart from the heart and 

brain) have separation processes associated with the physiological function (kidneys, lungs, intestines, 

stomach, etc.), technological solutions have been developed to replace the function of these organs with 

the help of polymer membranes. This presentation is focused on the latest developments in the field of 

membrane materials for biomedical applications. A short introduction to the field of membrane 

materials will open this fascinating journey, the main subject being the applications of these materials 

in hemodialysis, osseointegration, artificial lungs, liver and pancreas, controlled drug delivery, proteins 

separations and other related separations with the biomedical sciences (antibiotics removal from 

environment or retention of compounds used un clinical imaging techniques). Surface treatment 

(chemical reactions, plasma or laser treatment) of membranes to increase separation properties, 

hemocompatibility, reduce toxicity or achieve desired physical properties will be presented and 

discussed. Some future trends and actual scientific projects will end this presentation. 

 

 

Acknowledgement: This work was supported by a grant of the Ministry of Research, Innovation and 

Digitization, CNCS/CCCDI – UEFISCDI, project number PN-III-P4-ID-PCE-2020 -1154, 

Hemodialysis combined with stimuli responsive drug delivery - a new generation of polymeric 

membranes for advanced biomedical applications within PNCDI III. 

  



 
 

 

 
110 

 

Sustainable Technologies for Bone Reconstruction Products and 

Bioceramic Coatings Development  
 

Florin Miculescu 
 

University Politehnica of Bucharest, Department of Metallic Materials Science, Physical Metallurgy, 313 

Splaiul Independentei, 060042, JA 104-106 Building, District 6, Bucharest, Romania 

E-mail: f_miculescu@yahoo.com;  Website: www.florinmiculescu.ro 

 

 
Introduction. This talk will comprehensively present two research directions based on the development 
of sustainable technologies aiming to efficiently recycle waste marine and land resources for preparing 
bone-like ceramic materials [1-4]. These materials were further involved for 1) the preparation and 
extrusion of composite PLA/HA filaments for the FDM technique [5, 6] and 2) for laser cladding of 
bioceramic coatings on metallic substrates [7, 8], all used in the bone restorative applications. In order 
to achieve proper vascularization for bone regeneration, eco-friendly materials can be thermally 
processed with pore-forming agents in order to induce porosity characteristics (such as pore size 
distribution, interconnectivity, or open/close porosity) that permit a natural flow of biological fluids [4]. 
Experimental. Complementary physico-chemical and in vitro methods were applied for the 
characterization of the prime materials, followed by surface-volume characterization methods for the 
investigation of the extruded PLA/HA filaments. For the first time, naturally-derived hydroxyapatite 
(HA) was layered on top of Ti6Al4V substrates using powder injection laser cladding technology 
(conjoined modulation of the HA-to-Ti ratio and beam power range) and then subjected to an array of 
physical-chemical analyses.   
Results and Discussion. The suggested technical approach for the first research direction enabled the 
selection of both the optimal precursor-materials and the ideal parameters for the synthesis of composite 
filaments intended for future applications in additive manufacturing and medicine. For the second one, 
the experimental results delineated a series of optimal laser cladding technological parameters for the 
adequate deposition of bioceramic layers with customized functionality and prospect compatibility with 
regenerative medicine applications. 
Conclusions. The final part of the talk covers fabrication technologies for ceramic products used in 
bone reconstruction, which integrate the preparation and sintering procedures described above. This 
integration is an essential step for manufacturing competitive ready-to-use ceramic products from 
natural sources and for their translation towards other clinical uses also. 
Acknowledgement. This research was funded by a grant of the Romanian national Authority for 
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Introduction. 

The initial graft fixation after ACL reconstruction is mechanical until the biological integration 

takes place. No fixation system is as strong as the native ACL insertion. Tibial graft fixation is 

considered to be the weak link. 

Aim,Study hypothesis: Hybrid fixation (direct interference screw+indirect extra cortical 

fixation over a boney bridge) is more efficient than simple fixation with an interference screw alone. 

The present study compared the biomechanical properties of three methods for tibial fixation of a 

quadruple hamstring (STG) graft.  

Materials and methods: 

The testing protocol consists of 9 knees of bovine origin, 9 semitendinosus, and 9 gracilis 

human tendons prepared in a four-bundle fashion. Tibial tunnel drilling was performed (exit point - the 

ACL footprint). Three different fixation systems were created: 1. direct fixation with interference screw 

2. Hybrid fixation (direct fixation with interference screw + indirect, extra cortical fixation over a bony 

bridge) 3. Hybrid fixation (direct fixation with interference screw + indirect, extra cortical fixation over 

a cortical screw). 

All the experiments were performed on the universal tensile, compression, and buckling testing machine 

Instron 5587 (Instron, High Wycombe, Bucks, United Kingdom). Progressive traction of each graft was 

performed until the system failed. The data measurement was performed with the help of the Aramis 

2M system which measures deformation and strain values from some 100% down to typically 0.01%. 

Data analysis was made with a Bluehill and Visual Basic 5.0 software. Statistic analysis was performed 

with the help of special software - STATISTICA 99 EDITION. 

Results: 

There was no graft failure. In all tests, the system failed at the level of tibial fixation. The test 

showed a different behavior for each of the 3 fixation systems. The maximum load failure (in average) 

was: 430,498 N for the first system, 941,786 N for the second, and 564,338 N for the third. The hybrid 

fixation system with cortical bridging showed significantly better results. Better results were recorded 

when the inclination of the tibial tunnel was 45 degrees and the screw diameter was higher. No graft 

damage was produced through the fixation. 

Limitations of the study: The use of bovine specimens modifies the fixation properties 

(maximum load failure values are greater than in human specimens). 

Conclusion: 

The experiment confirms the initial hypothesis and validates the concept of hybrid tibial 

fixation (direct fixation with interference screw + indirect, extra cortical fixation over a bony bridge). 
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Introduction  

Resorbable bioactive glass is an appealing material due to its ability to enhance bone formation, making 

it extensively researched for clinical use in dentistry and bone surgery. The controllability of BaG 

implant dissolution has become a critical concern due to variations in healing rates among different age 

groups. To address this, researchers have explored modifying the composition of BaG.  

 

Results and Discussion 

Our study investigates the potential of altering the dissolution rate by increasing the fluoride (F) content 

to slow down the rate, and increasing the boron (B) content to accelerate it. Previous attempts faced 

challenges, including the fabrication technique employed, resulting in limited success. However, we 

have successfully achieved a high F content of up to 20 wt.% using the melting method, which was 

previously unattainable. Additionally, we have demonstrated the structural stability of the produced 

constructs by increasing the F content in Fluorine Bioactive Glass (BaG-Fx), leading to a slowed 

degradation rate in Simulated Body Fluid (SBF). Furthermore, increasing the B concentration up to 20 

wt.% in Boron Bioactive Glass (BaG-Bx) improved the crystallization rate and the quality of the newly 

formed hydroxyapatite (HAp) layer on the surface of BaG-Bx. The presence of B also enhanced the 

degradation of BaGs in SBF. 

 

Conclusions 

Consequently, BaG-B may be suitable for bone regeneration, particularly in children, while BaG-F 

could be applied for treating bone defects in elderly patients with a slower metabolic rate. Our next step 

involves evaluating the performance of these materials in vivo. 
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Artificial heart valves can be classified into mechanical and biological. We have three types of 

mechanical heart valves: caged ball, tilting disc and bileaflet. Mechanical heart valves are made from 

various materials. They may be produced from metals, ceramics and polymers, e.g.: stainless steel, 

titanium, silicone, pyrolytic carbon. Biological valves are made from synthetic components (e.g.: PTFE, 

Dacron) and materials of biological origin (e.g.: cow pericardium, pig heart valve). We have also 

identified transcatheter aortic valve implantation (TAVI). TAVI may be produced from metals, 

ceramics and polymers (e.g.: stainless steel, titanium, Dacron) and biological material (e.g.: pig heart 

valve). In this presentation the advantages and disadvantages of different types of artificial heart valves 

will be described. The lifespan of mechanical valves is 20-30 years and they can be used for patients of 

any age. Mechanical valves have also disadvantaged--anticoagulants are required to prevent 

thrombosis. Biological valves are made from natural materials, so they do not require prolonged 

anticoagulation. Their lifetime is 20-25 years, so they are offered to patients over 40 years. While 

significant progress has been made in biomaterials and fabrication techniques, a viable tissue engineered 

heart valve has yet to be translated into a clinical product. Thus, current strategies and future 

perspectives are also discussed to facilitate the development of new approaches and considerations for 

heart valve tissue engineering. 
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Summary 

Inguinal hernia is one of the most frequent surgical interventions performed in any surgery service. The 

appearance of the alloplastic surgical technique, which involves strengthening the posterior wall with 

an additional material, has revolutionized inguinal hernia surgery. 

The study carried out on the patients of the Proctoven Clinic presents the particularities of using the 

alloplastic technique in patients with inguinal hernia. The technique has extremely feasible results with 

multiple advantages. 

 

Keywords: inguinal hernia, alloplastic material 
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New three-dimensional (3D) digital technologies are revolutionizing the practice of clinical 

orthopedics, allowing the manufacture of anatomical structures of any complexity in just a few hours. 

With the support of these technologies, complex case surgery can be much more accurate, cost-effective 

and easier to perform. This study develops a general model of integration of three-dimensional 

technologies in orthopedics based on which orthopedic surgical treatment can be customized. 

Applications include: preoperative planning, surgical simulation, patient-specific instrumentation, 

implants, bioprinting, prosthetics, orthoses. 
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 The multidisciplinary approach presented below is a consequence of research carried out over 

several years of study and combines two fields that, even if it doesn't seem like it, have a lot in common: 

the engineering field and the medical field. They are closely related, first of all, due to the fact that the 

medical field lends itself excellently to in-depth engineering studies. Eloquent examples in this sense 

are: studies in the area of composite materials or biomaterials, the analytical biomechanical approach 

in the area of mechanics or material resistance, CAD-CAE studies materialized in 3D virtual models 

very useful in understanding the functioning of the human body or the simulation of various surgical 

techniques and finally studies in the technological area regarding the machinability of bone as a 

composite material or the equipment with which interventions are carried out. 

 Another reason for an applicability study of the biomechanics of the knee joint and axial 

deviations of the human lower member is the special social impact because we consider that possibilities 

of wearing the osteoarticular system of the lower limb impacts a lot of persons such as: elderly persons 

whose joint friction is a normal consequence of the aging process, performance athletes where the stress 

on the joints is much greater and also the young persons with an unhealthy life style. Increasing the 

precision of the surgical act and the performances of the surgery using specialized software and high 

precision surgical devices are also important reasons for these studies. 

 The study of the notions related of knee joint anatomy was very important for us because only 

in this way we could to understand and to identify the areas from the joint suited for bio-mechanical 

research and to transpose the medical problem to the engineering field. In this sense it was mandatory 

to understand very well the non-homogenous bone structure, to establish the geometrical references, 

the anatomical and mechanical axis of the leg. Only in this way we could to achieve the 3D modeling 

which simulates well the bone behavior. 

 3D Modelling of the knee joint and of the human lower member is the main part of this 

presentation. Taking in account the complexity of the human bones the Reverse Engineering method is 

most appropriate method in order to achieve the 3D bone models. After obtaining the CAD models for 

tibia and femur we could to begin an extensive research studies regarding the following elements: bone 

assembly for healthy or sick subjects, with normal alignments of the axis of the leg or with leg affected 

by axial deviations, modeling of the diseased bones, performing virtual surgeries and comparing 

different treatment strategies, evaluation of preoperative, intraoperative and postoperative subject 

behavior or analysis of all situations regarding stress and strain of CAE systems.  
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Introduction: It is well known that the clinical practice has come a long way in what concerns repairing 
cranial defects after either traumatic or nontraumatic lesions. From using gold plates in the time of 
collision between the bronze age and the iron age to nowadays 3D printed, individualized skull repair 
flaps.Despite the obvious evolving trend, neurosurgeons still face struggles in finding the ideal 
therapeutic solution for patients in need of a cranioplasty. 
The consensus meeting on posttraumatic cranioplasty took place in 2018, in Naples, Italy. 
It was a much-needed roundtable who took into discussion crucial aspects regarding skull defects repair 
such as the choice of material, the timing, and the management of subsequent complications. 
Experimental: This presentation aims to put forward the conclusions of the consensus meeting and to 
corelate them to important clinical practice aspects that are dependent not only on the choice of material 
to be used, but that also bear the consequences related to patient clinical status and surgical technique 
on one hand and local financial possibilities and availability on the other hand. 
Results and discussion: A plethora of both clinical and surgical key points must be taken into account. 
Could the choice of material for cranioplasty be corelated with the infectious complication rate? Studies 
have shown that “every material currently used in cranioplasty has a certain degree of toxicity and they 
cannot be considered totally biological inert. “[1] 
In what concerns the timing for the procedure, debates between the early vs late management tend to 
slightly favor the early cranioplasty, thus reducing the risk of certain type of complications such as 
hydrocephalus. On the other hand, the increased bleeding risk must be also considered and the use of 
artificial materials for duraplasty could positively influence that. The use of a protective helmet in the 
wait for cranioplasty could have a positive impact in the development of extradural fluid collections 
and could protect the unshielded brain from mechanical microinjuries, thus reducing epileptic risk..[2] 
When it comes to the pediatric population, the choice of material, must meet the conditions for an ideal 
osteointegration and that restricts the field of options to the use of autologous bone. Despite that, studies 
have shown promising results in the use of hydroxyapatite Custom Bone for cranial defects repair. [3] 
Conclusion: In a time where neurosurgeons dispose of a multitude of options for performing a 
cranioplasty, each therapeutic decision has to be individualized and adapted to the patients status and 
needs. It is a field of continuous debate and the need for an interdisciplinary collaboration between 
bioengineers, neurosurgeons and plastic, reconstructive and aesthetic surgeons cannot be stressed 
enough.  
References 
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Introduction 

Used since 1950 to replace parietal defects initially only for complex inguinal hernia, by improving 

their characteristics, polypropylene materials have been introduced in the treatment of surgical 

gynecological and urological pathology. Tissue responsiveness to mesh causes a cascade of healing, 

events involving clotting, inflammation, angiogenesis, fibroplasty, cellular matrix formation and cell 

and tissue contraction 

Materials and method 

Healthy tissue, scar tissue and mesh embedded aponevrosis were histologic and immunohistochemistry 

processed, paraffin embedded sections were stained for collagen with the van Gieson method using 

standard protocols. IHC was performed for vimentin (fibroblasts and other mesenchymal cells) CD3, 

CD5 and CD20 (lymphocytes), CD31 (endothelial cells), and Ki67 (cell proliferation), following the 

manufacturers protocols.  

Statistical analysis  Values are expressed as mean ± standard deviation per slide, calculated from the 

individual readings on each image. Statistical significance was calculated in Microsoft Excel by two 

tailed Student’s t test. A value of p < 0.05 was considered significant. 

Results and discussions 

Overall collagen density, for the mesh embedded aponeurosis, significantly higher compared with the 

negative control. Collagen fiber density was for the mesh embedded aponeurosis, significantly higher 

compared with the negative control and significantly lower compared with the aponeurotic scar. The 

mesh granuloma presented the lowest collagen density, at 40.7±8.5%.  

Lymphocyte counts were negative in the aponeurotic scar and negative control, and negative in the 

mesh embedded aponeurosis. 

Vimentin staining for the mesh embedded aponeurosis, was significantly higher than for the negative 

control lower for the fibrotic aponeurosis (p = 0.0002 and 0.004, respectively). 

CD31 staining showed no significant difference in vascularization, with higher values of for the mesh 

embedded aponeurosis, thelowest for the negative control and between for the fibrotic aponeurosis. 

Ki67 was  negative in all cases 

Conclusions 

Polypropylene used in the treatment of urinary stress incontinence causes lower histological, immuno- 

histochemical and inflammatory changes than scar tissue lacking in foreign material, which is an 

important factor for local evolution without complications and implicitly reducing the risk of relapse. 

Keywords: aponeurotic tissue, scars, inflammatory reaction, polypropylene 
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Introduction. The accuracy of impressions and models are conditioning factors for the adaptation of 

dental prostheses in the prosthetic field. The conventional impression represents the negative copy of 

the prosthetic field and is used to create a work model. For an accurate measurement in fixed 

prosthodontics are used one step or two-phase impressions, each technique showing advantages and 

disadvantages. 

Experimental. The aim of this study is to evaluate the accuracy of conventional two-phase dental 

impressions, which are used to create precise working models. After a crown preparation, gingival 

retraction cord was applied to the upper second premolars. Impressions were registered with 

condensation and addition silicones in two consistencies: fluid and putty. The one-step technique 

involved simultaneous insertion of putty and fluid silicone into the prosthetic field. The two-step 

technique had a different protocol, initially the prosthodontic abutment was registered with the putty 

silicone, followed after the material had set by a corrective impression using the fluid silicone. In both 

impression groups, working models with mobile pin-retained abutments were poured using class IV 

mold. Both impressions and the obtained models were evaluated using an optical microscope, and 

measurements were taken in four points at the level of cervical preparation. 

Results and Discussion. For the impressions condensation silicone, the maximum value recorded was 

0.854 mm on the vestibular surface, while the minimum recorded value was 0.218 mm on the vestibular 

surface. For the addition silicone impressions, the maximum value recorded was 0.689 mm on the 

vestibular surface, while the minimum value was 0.163 mm on the distal surface. 

Conclusions. Two-phase single step impressions with addition silicone ensure very exact recordings. 

The choice of impression materials and techniques influence the most accurate and faithful reproduction 

of the terminal area of an abutment preparation. 
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Introduction. The scarcity of donor hearts results in death of many patients suffering from end-stage 

heart disease. Although a total artificial heart (TAH), has been successfully used in over 1,700 patients 

as a temporary life-saving measure until heart transplantation, the development of a TAH suitable for 

long-term destination therapy has yet to be achieved despite more than six decades of research. Current 

TAH devices have significant drawbacks such as high complication rates, large size, limited durability, 

poor biocompatibility. Before TAHs can be used as a long-term treatment option, these challenges need 

to be addressed. Fortunately, recent advancements in battery technology, wireless energy transmission, 

biocompatible materials, and soft robotics offer promising opportunities for TAH development.  

Methods. In this paper, we present next generation total artificial heart currently under development at 

University of Medicine and Pharmacy from Iasi that aims to be noiseless, to have at least 10 years 

durability and to be wirelessly powered in order to increase survival and quality of life and reducing the 

side effects associated with present devices.  

Results. At the time of submission a TAH centered around a continuous flow system with a single 

moving part magnetically levitating rotated at 1900 rpm passed the computed fluid dynamics test of 

pumping 10 liters of blood at 100 mmHg on left side respectively at 20 mmHg on the right side and  a 

polymethyl methacrylate version is under final preparations for in vitro testing under the same 

conditions. 

Conclusion. A new total artificial heart under development at "Grigore T. Popa" University aims to 

address limitations of existing devices. It aims to be noiseless, have a 10-year durability, and wireless 

power capability, improving patient outcomes. Promising preliminary results show successful blood 

pumping, with in vitro testing underway. 
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Comercial fibrin glue is readily available and used on a large scale in surgery mainly due to it's 

ease of use. The downside of comercialy available products is the documented risk of severe alergic 

reaction especially after repeated use and the lack of autologous growth factors present in the final 

coagulum. We present the principles of obtaining autologous bicomponent fibrin glue and the variability 

in preparing each of it's components. 

Experimental. The method of fractioning blood plasma developed by Cohn during the 4th decade of the 

last century produces fibrinogen on it's first step. Fibrinogen can also be obtained using 

cryoprecipitation and the product can be concentrated further. The other component in fibrin glue is 

thrombin which could be obtained from anticoagulated blood plasma by raising it's pH and then 

centrifugation or by already formed thrombin in a coagulum . The most important part of autologous 

fibrin glue is the concentration of the two components because the speed of coagulation influences the 

3D architecture of the final cloth.  

Conclusions. A fibrin mesh is useful intraoperatively to control bleeding ora could be used as a scaffold 

for tissue engineering. The slow release of growth factors exhibits chemotactic properties and aid in the 

recovery process. 
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Introduction : In elective operations in patients with normal hemostasis surgeons generally use 

standard surgical techniques (electrocautery, ligation sutures etc). Topical haemostatic agents tissue 

adhesives are used as an accessory or alternative to standard surgical techniques to manage bleeding 

from surgical surfaces, and are particularly useful for bleeding associated with sensitive structures, 

diffuse nonanatomic bleeding, and bleeding in patients with hemostatic abnormalities [1].  

Experimental. Wound healing generally goes through an inflammation phase, epithelial phase, 

proliferation phase, and maturation phase. If the inflammation phase continues for a long time, the next 

phase is delayed[2].Current types of hemostatic agents are represented by patch, particle powder, fluid 

sealing, tactile expansion. They can be classified into two categories according to their mechanism of 

action on the clotting cascade in a biologically active or passive manner. Passive haemostatics include 

cellulose and gelatin [2]. The aim of this paper is to compare two passive hemostatic agents within the 

patch group: gelatin sponge and non-oxidized cellulose fabric (fabric with tissue like texture) in order 

to determine which one is the best promoter of wound healing. Woundclot is a sterile absorbable knitted 

fabric made out of non-oxidized cellulose. Gelaspon is an absorbable hemostatic gelatin sponge. We 

selected 2 groups of patients who needed additional topical hemostatic agents during their surgeries and 

tried to determine their effects on the surrounding tissue by comparing the inflammatory markers, 

wound drainage time, wound culture swabs and local response (redness, swelling). Within each group 

all patients received the same dimension of hemostatic, but at different sites and depths.   

Results and Discussion. This research showed that the group that received cellulose type of 

haemostatic had slightly higher inflammatory marker values, higher wound drainage no matter the depth 

of implantation and a fulminant local inflammatory response in the first 3-5 days after the surgery 

compared to the reaction to the gelatin sponge. All patients within the 2 groups had negative culture 

swabs at 1, 3, 5 and 7 days post surgery. 

Conclusions. Natural haemostatic agents proved to be effective and safe for surgical use after different 

overtime studies. Although no complications were encountered in both of these passive haemostatics 

and none of them impaired the closure time, although healing was slightly delayed in the non-oxidised 

cellulose group. 
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Background: 

With a global rise in degenerative diseases, there is an increasing demand for advanced orthopedic 

materials with better mechanical characteristics. This work investigates the in vitro biocompatibility of 

osteoblast cells with modern orthopedic substrates. 

 

Material and Method: 

Osteoblast cells were tested with substrates such as 3D printed poli-lactic acid (PLA) with different 

microscopically modified sizes and polietherimide (PEI) that was reinforced with different percentages 

of hydroxiapatite. Control materials included culture polystyrene (CCP) and standard orthopedic 

titanium (Ti). Alkaline phosphatase (ALP) biomarker levels were measured and confocal 

immunofluorescent microscopy imaging captured at various timeframes. 

 

Results: 

The study observed variations in ALP levels, which were dependent on total contact time and the 

distinct structural and morphological characteristics of each material. The results after one day and three 

days of incubation revealed that PLA with a 60 micrometer interporous size as the most biocompatible 

substrate based on ALP results (p<0.0001, CI:95%). 

 

Conclusions: 

The findings present potential for development of therapeutic complex systems that involve grafts 

seeded with autologous cells for implantation in affected anatomical regions. This partnership between 

researchers and physicians could offer significant improvements in personalized patient treatments. 

 

Keywords: Biocompatibility; novel biomaterial; osteoblasts cells. 
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In the treatment of tibial plateau fracture, the successful incorporation of the grafted 

biomaterials requires the ability of materials to promote new bone formation and provide a scaffold for 

osteogenesis. Due to osteogenic, osteoinductive and osteoconductive properties, the autogenous bone 

is still frequently used in the treatment of tibial plateau fractures. Allografts materials present similar 

clinical and radiological results with autogenous bone, but its use is limited by infection risk, 

requirement of a bone bank and high costs. Calcium phosphate cements have been proved with excellent 

results on medium and long term in the bone augmentation for patients with tibial plateau fractures. 

Hydroxiapatite tricalcium phosphate ceramics are extensively used in the treatment of tibial plateau 

fractures due to bioactivity and the tissue/surface bonding bioabsorbable ability that allow them to 

support a progressive degradation associated with bone healing and regeneration. Also, they can be 

used as a vehicle for osteoinductive substances, to accelerate the rate of new bone formation.  

 

Keywords: autografts, allografts, calcium phosphate, BCP ceramics, tibial plateau fractures 
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Introduction. Restorative dental composites have seen a significant evolution lately. In addition to 
improving the aesthetic properties and physical-mechanical properties of restorative dental composites, 
they also present certain shortcomings that contribute to the occurrence of recurrent caries. The 
inclusion in the composition of dental materials of new precursors, in different combinations and in 
different proportions, can significantly influence the properties of the final material. There the potential 
to be used graphene oxide and functionalized hydroxyapatite for dental applications [2]. 
Experimental. The La-Sr-Zr glass was obtained by the classic melting process. Three stages were 
completed: obtaining the vitreous mass. glass grinding and its silanization with silane A-174 (3-
methacryloyloxypropyl-trimethoxysilane. Graphene oxide (GO) powder was obtained by the Hummer 
method. Hydroxyapatite (HA) was obtained by precipitation technique. The Ag nanoparticles was 
obtained starting from AgNO3, with the help of a reducing mixture of glucose and hydrazine hydrate. 
To obtain the HA-Ag powder, the gel of silver nanoparticles was added to the HA gel. The powders 
were characterized by FTIR (Fourier Transform Infrared Spectroscopy), AFM (Atomic Force 
Microscopy), UV-VIS (UV-visible spectrophotometry), SEM (Scanning Electron Microscopy) 
Results and Discussion. The bioactive glasses, GO and HA are found in the composite of many dental 
materials, in the form of different combinations. The SEM images show the layered structure of GO, 
with particles of different sizes, the numerous folds on the entire surface of the examined particles being 
highlighted, which confirms the successful exfoliation of the graphite. The images taken of the HA 
powder show a homogeneous microstructure, with agglomerations of fine particles of the order of nm 
and μm. In the case of glass, particles of the order of μm are observed. With the help of FTIR analysis, 
the main peaks were identified, corresponding to the binding vibrations attributed to the specific groups 
in the composition of the powders. All the results were confirmed by literature data. 
A SEM image of the GO powder can be seen in Fig. 1 

  
Fig. 1: SEM image x 1000 on the GO powder 

 
Conclusions. The results of the investigations indicate the potential of the experimental powders for 
inclusion as precursors in the composition of the restorative dental composites. 
References.  
 [1] Ilie, N., Serfözö, N. E., Prodan, D., Diegelmann, J., & Moldovan, M. (2022). Synthesis and 
performance of experimental resin-based dental adhesives reinforced with functionalized graphene and 
hydroxyapatite fillers. Materials & Design, 221, 110985. 



 
 

 

 
127 

 

Amelogenin peptides-hydroxyapatite hydrogels for enamel 

remineralisation  
 

Codruta Sarosi1, Alexandrina Muntean2, Petean Ioan3, Prodan Doina1, Filip Miuta1, Cuc Stanca1, 

Laura Monica Rusu2, Marioara Moldovan1 

 

1Babes-Bolyai University, Institute of Chemistry “Raluca Ripan”, Cluj-Napoca, Romania, 

 3“Iuliu Hatieganu” University of Medicine and Pharmacy, Faculty of Dental Medicine, Cluj-Napoca, Romania  
2“Babes Bolyai” University, Faculty of Chemistry and Chemical Engineering, Cluj-Napoca, Romania 

E-mail address: codruta.sarosi@gmail.com 

 

Keywords: hydrogels, peptides, dental enamel, remineralisation, surface roughness 

Introduction. Remineralization of enamel and dentin using bioactive peptides has been recently 

considered as an alternative to the conventional treatment modality such as fluoride and amorphous 

calcium phosphate-based products [1,2]. The aim of this study is to investigate the remineralisation 

effect of amelogenin peptides-hydroxyapatite hydrogels on human enamel samples affected by micro 

abrasions and acid erosion’s. 

Experimental. 40 extracted teeth were divided in four groups, one as control (C) and three treated with 

three hydrogels, one commercial GC Tooth Mousse (TM) and two experimentals based on K3014 (P1) 

and ABT260 peptides (P2). The hydrogels were applied on the enamel surfaces for 20 days, 30 min/day 

and then immersed in artificial saliva at 37°C. The general morphologic aspect was investigated by 

SEM microscopy and the specific details such as fine microstructure and nanostructure was investigated 

by AFM monitoring the surface roughness. The hydrogels were investigated by UV-Vis and FTIR-

ATR. 

Results and Discussion. Results show that all initial samples have an altered state with micro-abrasions 

and erosion with mineral loss. Remineralisation treatment with TM partially restores the enamel by 

significant decreasing of the surface roughness and local re-mineralization but do not get the parameters 

of the healthy enamel. Good results were obtained for the surfaces treated with P1 and P2. Peptides 

have the potential to promote remineralization of enamel lesions in depth, not just on the surface. Fact 

is sustained by the presence of new formed fluorides in the FTIR-ATR spectra. The P1 and P2 restore 

the enamel in an enhanced manner by a roughness decreasing to values comparable. This is due to an 

extended re-mineralization abundant in fluoride crystals as observed by AFM and FTIR. 

Conclusions. The use of peptides as an effective strategy in restoring the dental structure of the 

damaged enamel is a very promising approach. 
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Introduction  

Human tissues react to implantation differently, depending on the nature and properties of the 
biomaterial, and one of the most important aspects that can ensure the success of the implant is tissue 
compatibility [1, 2]. According to some authors [Hench] only bioactive materials induce a specific 
biological reaction at the interface. In the bone-implant interaction, bioactivity involves the stimulation 
of osteoinduction and osteoconduction processes. The application of bioactive particles on the surface 
of the Ti alloys oral implant has the result of shortening the period of tissue recovery and post-
implantation bone remodeling. 
Experimental. The paper presents preliminary results of an experimental study aimed at antimicrobial 
coatings and improvement of tissue compatibility of Ti10Zr dental implant using a chemical methods. 
Silver - chitosan - hydroxyapatite were used. Scanning electron microscopy (SEM) and EDX analysis, 
Fourier transform infrared spectroscopy (FT-IR) were used to characterize the coating. The infrared 
spectra were collected using a Nicolet iS50 FT-IR spectrometer (Thermo Scientific) equipped with a 
built-in ATR accessory, DTGS detector and KBr beamsplitter. To determine the antimicrobial activity 
of the samples, the bacterial strains Escherichia coli ATCC 25922 and Staphylococcus aureus ATCC 
25923 were used; plates prepared in triplicate were incubated at 37 °C and the antimicrobial activity 
was evaluated by measuring the diameter of the inhibition zones.  
Results and Discussion.  

 
Fig. 1: X-ray energy diffraction spectrum of Ag-HA-Kito coating on Ti10Zr dental implant  

Conclusions.  
A simple method was applied to obtain coatings that demonstrated excelent antibacterial activity against 
E. coli, and S. aureus in order to reduce local surgical infections, and tissue compatibility through the 
presence of hydroxyapatite (HA) with a role in improving the osteogenic properties of dental implant. 
The toxic properties of silver were reduced by chitosan.  
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Introduction. The increase incidence of acute or chronic injuries of the skeletal system and the 

necessity of surgical interventions for internal fixation or joint replacement directed current research to 

enhance the quality of implants. Development of high-quality implants and covering them with 

biocompatible materials allow faster osseointegration, or replacement of the bone defects. The present 

research presents the results of in vivo study on innovative biomimetic nanomaterials used to cover 

titanium (Ti) implants and evaluate them in the process of bone osseointegration in a rat model. 

 

Experimental. The biomimetic procedure used multi-substituted hydroxyapatite (ms-HAP) HAP-1.5 

wt% Mg-0.2 wt% Zn-0.2 wt% Si nanoparticles that were embedded into a polylactic acid (PLA) matrix, 

obtaining the ms-HAP/COL@PLA/COL composite. The in vivo evaluation used 30 rats (Wistar albino) 

equally divided within 5 groups: the control group (CG) with Ti implant coated with ms-HAP; 5%Sr 

group with Ti implant coated with ms-HAP+5%Sr; 10%Sr group with Ti implant coated with ms-

HAP+10%Sr; 20%Sr group with Ti implant coated with ms-HAP+20%Sr and group 40%Sr with Ti 

implant coated with ms-HAP+40%Sr. The intramedullary nails coated with ms-HAP were introduce 

retrogradely in the medullary canal of the rat’s femur.  

 

Results and Discussion. Evaluation of micro-CT (perimplant bone volume, bone-to-implant contact, 

thickness and distance of the bone trabeculae) and histological evaluation, demonstrated that the coating 

of Ti implants with biocomposite materials with 10% substituted HAP promotes the best 

osseointegration of titanium-based implants, followed by Ti implants coated with ms-HAP+20% Sr and 

in a lower percentage ms-HAP+5%Sr, ms-HAP+40%Sr and ms-HAP coated Ti implants. 

 

Conclusions. Multisubstituted hydroxyapatite with silicon, magnesium, zinc and strontium can 

facilitate osseointegration of the titanium-based implant by improving the surrounding bone 

microstructure, while 10% strontium-substituted hydroxyapatite coating has the best osseointegration 

properties on rats. 
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Introduction.  

Controlled heating is a customized procedure aiming to improve the handling of composite 

resins used for direct restorations in dentistry. The aim of our study was to analyze the color parameters, 

translucency, and whiteness index of two universal and one micro-hybrid resin-based composites after 

a different number of heating cycles.  

Experimental.  

 A total of 135 disks (n=15) (diameter 10 mm, thickness 1 mm) were obtained from 2 universal 

resin-based composites (Omnichroma-Tokuyama and Optishade universal MD – KavoKerr) and 1 

micro-hybrid resin-based composite (Enamel 2 Plus HRi Biofunction - Micerium). The specimens were 

produced using three different heating regimens of the composites: a. after one cycle of heating, b. after 

2 cycles of heating, c. control-without heating.  

All specimens were polymerized for 40s on both sides with a curing light and immersed (24h) 

in distilled water.  

The color parameters (L*, a*, b*) were measured on white, black, and grey background with a 

dental spectrophotometer (SpectroShade (MHT)) after each cycle of heating. The color coordinates 

(ΔL*, Δa*, Δb*), the color difference (ΔE00),  differences in translucency (ΔTP00), and whiteness index 

(ΔWId) between the control group and the heated samples have been calculated.  

Results and Discussion.  

After heating cycles,  ΔE00 varied between 0.76 – 1.70, ΔL* ranged from -0.33 – 0.84, Δa* -

0.25 – 0,5 while Δb* between -2,08  – 0,18. ΔTP varied between -3.32 - -0.23, and ΔWid ranged 

between -1.1 – 3.3. 

 Conclusions.  

The color coordinates, translucency, and whiteness index varied differently for each type of 

resin-based composite, but also with the number of heating cycles. There were values that exceeded the 

perceptibility thresholds. One universal resin-based composite was more influenced by the heating 

protocol.  
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Introduction. Development of new Zn biodegradable alloys in last decades represents the new direction of 
research in medical applications. Present paper takes in consideration a new chemical composition of 
ZnCu(Mg) alloy and make structural characterization of these alloys. 
Experimental. Ingots of new alloys were elaborated in crucible, resulting the following alloys:1) Zn = 
91.86%; Cu= 2.36%; Mg = 3.36%; Fe= 0.39%; Mn = 0.37%; Al= 4.1%; Si= 0.97% and were compared with 
pure zinc. On these alloys there are applied homogenization heat treatment 300C/5h and 10h, 400C/5h and 
10h 
Results and Discussion. The mechanical properties are given in Table 1. 

Table 1. Mechanical properties of the experimental Zn biodegradable alloy 
Alloy Mechanical properties 

Fracture strength 
[MPa] 

Yielding strength 
[MPa] 

Elongation, [%] Elasticity Modulus [GPa] 

Pure Zn 15 5.2 2.5 2.051 
ZnCu 80 68 4.69 5.09 

ZnCuMg 180 85 3.49 14.55 

The structure of the experimental Zn alloy consists in a matrix of  solid solution with eutectic of 
(+compounds).The fracture behaviour is brittle aspect, with crack propagation on cleavage planes, as is 
given in fig. 1. 

   
Fig. 1:Macrostructural aspects of the experimental zinc biodegradable alloys:  

a- pure zinc; b- ZnCu alloy; c- ZnCuMg alloy 
 
Conclusions. The new ZnCu(Mg) alloy have all mechanical properties higher than pure Zn about 3-5 times. 
The fracture behaviour is brittle with cleavage propagation. 
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Introduction. Zinc- Magnesium binary system are new generation of biodegradable alloy with different 
medical applications, such as orthopaedic or cardiovascular devices. These devices need temporary 
implantation in order to satisfy the healing of the decease [ 1,2,3,4,5] The present paper take in 
consideration new composition of Zn-Mg (Ca)  of the alloy and studied the influence of the heat 
treatments on structure and mechanical properties.. 
Experimental. New alloys were elaborated in a crucible flame furnace at 650C, using elements of 
advanced purity, respectively Zn 99.99%, magnesium 99.99% and calcium 99.99%. Casting was done 
in stainless steel ingot. The resulting chemical composition was Zn = 97.68%; Mg = 1.458%; Fe= 
0.589%; Mn = 0.086%; Cu= 0.09%: Si= 0.065%; Al=0.032%. Two homogenization thermal treatments 
were performed on the cast alloy at 300C and 400C, each with a holding time of 5 hours and 10 hours, 
respectively. 
Results and Discussion. The aspects of the gauge experimental alloys are given in fig.1. 

   
Fig. 1:Structural aspects of the experimental zinc biodegradable alloys:  

a- pure zinc; b- ZnMg alloy; c- ZnMgCa alloy 
In table 1 there are given the mechanical properties of the experimental alloys. 

Table 1. Mechanical properties of the experimental Zn alloys 
Alloy Mechanical properties 

Fracture strength 
[MPa] 

Yielding strength 
[MPa] 

Elongation, [%] Elasticity Modulus 
[GPa] 

Pure Zn 15 5.2 2.5 2.051 
ZnMg 108 30.86 3.68 14.469 

ZnMgCa 164 53.49 3.51 19.32 
Conclusions. By choosing a new chemical composition of the alloy, both structure and mechanical 
properties are roughly modified. Structure goes from pure zinc with twin boundaries to non-
heterogeneous solid solution with dendritic eutectic. The mechanical properties are very much 
improved, fracture strength increasing 4-5 times, modulus of elasticity about 3-5 times. 
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Introduction. Three-dimensional (3D) printing, also called” additive manufacturing” is considered a” 
second industrial revolution”. It is a complex form of manufacturing technology that can fuse materials 
together in a layer-by-layer fashion to create a final 3D product from CT, MRI images or computer-
made digital constructs [1]. In the field of orthopedic surgery, 3D printing implants, instrumentation 
and anatomical models can be used to address a variety of pathologies that would otherwise be 
challenging to manage with products made from traditional subtractive manufacturing [2-3]. 
Experimental. A literature search was performed to extract all relevant articles related to 3D Printing 
applications in orthopedics surgery using PubMed, SCOPUS and Web of Science database. Suitable 
keywords and boolean operators ("3D printing" OR "additive manufacturing") AND ("orthopedics" OR 
"orthopaedics") AND (("patient-specific" OR "personalized") were used. Articles about spine surgery 
or animal studies were not included. No other limits were set on the period or evidence level because 
3D Printing in orthopedics are relatively new domain. 
Results and Discussion. In the last 10 years, there was an upgrowth of publications on 3D Printing in 
Orthopedics Surgery. A search on Pubmed using the above query revealed 171 documents, and using a 
similar strategy revealed 114 documents on Web of Science and 204 documents on SCOPUS database. 
 

 
Fig. 1: a) Preoperative virtual simulation of pelvis reconstruction after Ewing’s sarcoma resection;  

b) Postoperative X-ray of pelvis reconstruction with a 3D Printed custom-made titanium implant  
Conclusions. In recent years, there has been a notable surge in enthusiasm surrounding the utilization 
of 3D printing in orthopedic surgery. This is evident from the growing volume of research and 
publications focused on this field. Although currently in its early stages, the latest publication trends 
suggest that 3D printing holds significant potential for the future of orthopedics and trauma cases. 
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Introduction 

The  “Pharmaceutical Nanotehnology “ discovered a nanoparticle system called, green-synthesized 

metal nanoparticles, from the chemical synthesized nanoparticles [1, 2, 3, 4]. 

These nanoparticles are antimicrobial, antifouling and remineralizing agents for treatment of dental 

caries and periodontal diseases. 

Experimental 

50 articles based on this topics were evaluated and only 4 were selected [1, 2, 3, 4]. The refrences 

articles showed that chemical synthesis nanoparticles such as: silver, gold, iron, zinc, titanium, cooper, 

platinum and magnesium can  be plant mediated with plant extracts like leaves, roots, stems, barks, 

flowers, vegetables, fruits, making it a safer and more environmentally friendly alternative to chemical 

approaches. 

There are some studies of biogenic AgNPs produced from plant extracts to reduce the antimicrobial 

problems: AgNPs synthesized from the leaf extract of Justicia glauca showed antimicrobial activity 

combined with antibiotics like Azithromycin and Clarithromycin against S. mutans, S. aureus and L. 

acidophilus.; AgNPs synthesized from the aqueous extracts of three different parts of rice grain- viz., 

rice bran, rice husk, and rice germ had result against E. coli and C. albicans.; Haliclona exigua-AgNPs, 

which is a marine sponge, has potential to inhibit on some of the microbes like S. salivarius, S. oralis, 

and S. mitis.;  AgNPs synthesized from pomegranate fruit proved to have the highest antimicrobial and 

antibiofilm activity against S. mutans and C. albicans.  

Result and Disscusion 

It showed that this plant synthesized nanoparticules are very biocompatible with the human tissue, not 

being harmful for the body as well as chemical nanoparticules, where the pure silver can accumulate in 

the organs and be toxic. 

Compared to chemical nanoparticules, the plant synthesized ones are chemical free, less expensive for 

a very low price on the market, scalable and have a great antibacterial impact as well. 

Conclusion 

This type of system on dental medicine should be known by the pacients in detail because of the 

accesibility of the treatment, and for the precise target of the substances against the patogen agent. 

Keywords: nanoparticules, plant synthesized, dental caries, treatment 

Refrences: 

[1] https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8875651/; 

[2] https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8703950/; 

[3] https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8703950/; 

[4] https://www.hindawi.com/journals/bca/2022/2311910/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8875651/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8703950/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8703950/
https://www.hindawi.com/journals/bca/2022/2311910/


 
 

 

 
135 

 

Development of a highly stable hydrogels formula utilizing gelatin, whey, 

and glucomannan as biomaterials 
 

Pompilia Mioara Lopes1,2, Violeta Popescu1 
 

1 Physics and Chemistry Department, Technical University of Cluj-Napoca, 28 Memorandumului Str., 400411 

Cluj-Napoca, Romania, pompiliap2002@gmail.com, violeta.popescu@chem.utcluj.ro  
2 SAMUS Special Vocational School of Cluj-Napoca, 17 Ialomitei Str., 400574 Cluj-Napoca, Romania, 

pompiliap2002@gmail.com  

 
 

Introduction.  
Proteins are extensively employed in hydrogel formulas [1,2] as versatile biomaterials in the field of 
medicine. This study investigates a new hydrogel based on whey and gelatin, improved with 
glucomannan. 
Experimental.  
A control sample (without cross-linkers) and two crosslinked samples with CuSO4 ×5H2O and CaCl2 
were prepared from whey, gelatin, and glucomannan. The dried samples were investigated for swelling 
behavior and modifications in the amide structure of proteins by Fourier transform infrared 
spectroscopy (FT-IR). 
Results and Discussion.  
Figure 1 shows the improved stability of hydrogels with copper for two consecutive swellings. The 
analysis of swelling results and FT-IR absorption spectra of the hydrogels suggests that copper 
crosslinking facilitates the formation of strong hydrogen bonds between −OH groups of glycerol and 
−COO− groups of proteins, resulting in enhanced hydrogel stability. 

 
Fig.1: Hydrogel samples crosslinked with copper sulphate pre-swelling (A), first swelling (B) and 

second swelling (C). 
Conclusions.  
This study highlights the promising potential of incorporating glucomannan in a whey and gelatin-based 
hydrogels crosslinked with CuSO4 ×5H2O as biomaterials with improved stability.  
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Introduction. In the last 20 years, the use of negative pressure wound therapy in orthopaedics has seen 

an increase in indication of use [1]. The most important benefits are continuous drainage of wound 

exudate, enhances the development of high-quality granulation tissue, avoids retraction of skin margins, 

provides a temporary dressing, limits the bacterial contamination of the wound, and the lower frequency 

of dressing changes lightens the staff workload [1].  However, indications regarding the dressing change 

intervals are controversial, and we feel that in order to use this therapy with success we have to make 

clear indications of usage in order to avoid some possible complications [2].  
 

Experimental. There is not a general consensus regarding the dressing change frequency. The main 

advantage of this method is that the lower frequency of dressing change means fewer surgical 

interventions and need of anaesthesia for the patient, but there is a certain time limit, and if we exceed 

it, the foam may become adherent to the soft tissues. In order to check this hypothesis, we selected a 

group of 36 patients and made 3 groups of 12 patients in which we changed the system on day 3, day 5 

and day 7, and noted the overall aspect of the wound, foam adhesion with the soft tissues, the amount 

of secretions within the wound, and the local aspect of the foam.  

 

Results and Discussion. We found that in the 3 days group, the foam looked really clean, with minimal 

adhesion on the soft tissues, no retention of the foam in the tissues, no changes in the wound exudate 

flow. In the 5 days group, the results were inconstant. In some patients we noticed increased adhesion 

of the foam to the tissues, with debris attached to the foam, some secretions in the wound. In the 7 days 

group, the extraction of the foam was difficult, with a lot of retention of the foam in the tissues, a lot of 

secretions still remaining in the wound, and an overall bad aspect of the foam that became fragile and 

clogged. There was also a difference of quantitative granulation tissue, the 3 days group being the clear 

winner regarding granulation tissue formation.        
 

Conclusions. From our experience using the negative pressure wound therapy, we strongly recommend 

the system change at 72 hours, as we feel that in this time interval there is maximum benefit of using 

this therapy with minimal complications.  
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Introduction. In orthopaedic surgery we often have to manage large bone defects with little 

probability of self-healing (trauma, injury, tumour resection etc.). Thetreatment usually consists in 

filling with autografts, allografts or synthetic grafts in order to stimulate bone growth and regain the 

bone’s normal structure and strength.  

 

Experimental.Autografts have been considered the gold standard because of their non-immunogenic 

characteristics and osteogenic inducing proprieties[1], but the usage is limited by the quantity and the 

donor site morbidity[2]. Allografts overcome these limitations, but are associated with potential 

disease transmission and specific immunogenicity[3]. Synthetic grafts come with virtually unlimited 

supply and little immunogenicity but lack osteogenic capacity (cellular content)[4]. A viable solution 

is to mix bone autografts with synthetic bone grafts in order to overcome the individual limitations. 

This study aims to compare the performance of allografts, synthetic grafts and a mix between them. 

 

Results and Discussion.The data demonstrates that bone autografts (used alone) are associated with 

greatest new bone formation. At the other end the tricalcic phosphate was corelated with the least new 

bone formation, and the mixture of tricalcic phosphate and autograft sat in between. 

 

Conclusions.The mixture effect of tricalcic phosphate and autograft bone has a synergic effect on 

osteogenic processes and should be taken into consideration as a good and viable option for managing 

large bone defects, mitigating the limitations of autografts used alone. 
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Introduction. Cementless hip replacement is one of the most frequently performed orthopedic 

procedures for the treatment of hip osteoarthritis and femoral neck fractures. The functional results are 

good in most cases, nevertheless, complications can necessitate complex treatment with an important 

socio-economic impact and an unsatisfying functional result. Aseptic loosening has been described as 

the most frequent late complication, while the treatment consists of revision surgery of the total hip 

replacement. The current study aims to compare different systemic drugs in terms of aseptic loosening 

prevention 

Experimental. We have performed two animal studies. The first animal model study was performed 

on 75 Wistar rats with titanium intramedullary nail and distributed in five groups: group I (Control); 

group II (ovarectomy); group III (ovarectomy + Alendronate); group IV (ovarectomy + Simvastatin) 

and group V (ovarectomy + Tibolone). The second animal model study was performed on 70 Wistar 

rats with titanium intramedullary nail distributed into 4 groups : group I (Control), group II 

(Enoxaparin), group III (Nadroparin) and group IV (fondaparinux). These underwent a histological 

examination, micro-CT examination, mechanical pull-out test examination and serum lab tests. 

Results and Discussion. Alendronate showed a statistically significant increased pull-out force 

compared to control group, while micro-CT analysis of the periimplant bone tissue surrounding the 

implant showed a greater quantity in case of tibolone compared to the other groups. Nadroparin had a 

lower histological cortical bone tissue and a higher width of fibrous tissue at the peri-implant area, 

compared to control, enoxaparin, and fondaparinux. 

Conclusions. Alendronat, simvastatatin and tibolone enhanced the osseointegration process in case of 

intramedullary titanium, tibolone offering the best overall results. Short-term administration of 

enoxaparin, nadroparin, and fondaparinux can reduce the osseointegration of titanium implants, with 

nadroparin having the most negative impact.  
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      Introduction: Provisional prosheses are mandatory step in proshetics, made of materials and 

technologies, they restore for a short period the disturbed functions of the stomatognathic system. 

       Experimental:Three groups of temporary polymer fixed partial prosthese were, from 3 elements, 

10 samples per group. The techniques used where: direct, printing and printing associed with glass fiber 

reinforcement. The first group was made using self-polymerezing PMMA, direct tehnique. The resin 

used in the printing process was NextDent C&amp;B, using Formlabs From 3D printer, after scanning 

the models with the Deluxe scanner. Forre inforcement, undirectional glass fiberes from GC everStick 

C&amp; B were used, also made from polymer/resin gel matrix. To test the bending strenght, the 

samples were positioned on acast metal model, the Servo-hydraulic device Zwick Proline Z005 was 

used, from the research laboratory at the Polytechnic University, Timisoara. The device has a test speed 

a test speed between 0.0005 to 1500 mm/min and test forces up to 100kN. A standard computer with 

the test software installed was used for data manipulation. 

      Results and Discussion: The testing of the 3 groups of samples revealed the values for the 

maximum force (Fmax N) at which the restauration yields and the lenght traveled by crosspiece of the 

device (dL at Fmax mm). The average peack force was 1050 N and the average crossbar displacement 

or restaurations by 0.2 mm. 

      Conclusions: Fiberglass reinforced 3D printed prostheses are not reliable because they are not as 

compact as printed or direct technique restaurations.  
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Introduction. Bone graft procedures are increasingly used in modern dentistry especially in implantology, but 
also in periodontology to increase the volume and quality of the bone substrate. If in the case of large bone defects, 
autologous bone blocks remain the golden standard [1], when the defects are of small size and only an 
improvement of the quality of the remaining natural bone and a predictability of the healing of the operative 
wound is desired, synthetic materials are among the most used. Hydroxyapatite is a bioactive ceramic material 
that stands out for its chemical and structural properties similar to bone which allows its chemical bonding with 
natural bone tissue [2]. Hydroxyapatite used alone or in combination with other materials is a common solution 
in periodontal bone regenerative therapies   
Experimental. The analyse of the obtained results was carried out by evaluating in parallel with the same 
methodology a commercial synthetic graft material already existing on the profile market, Ossceram Nano, a 
material based on hydroxyapatite and tricalcium ß-phosphate. For this purpose, 4 study groups of five Whistar 
rats were carried out. In these animals, 5 mm experimental bone cavities were made at the level of the calvaria 
and in the oral cavity at the level of the maxillary retroincisive area. For each anatomical area, two symmetrical 
cavities were made located on either side of the midline in the case of the calvaria and at the oral level, one on the 
left side and one on the right side of the upper jaw. One of the cavities was augmented with a synthetic material 
while the second cavity was kept as a control to evaluate the natural healing of the created defect. 
Results and Discussion. The samples from all groups followed a common pattern of evolution, although there 
were differences related to the speed of new bone tissue formation and implicitly the morphological elements 
captured at the two moments of time. Regardless of the presence or not of an augmentation material, the space 
created by making the experimental bone defect is filled in a first stage by an inflammatory infiltrate rich in cells. 
Moreover, even when an augmentation material is used, it should not be compacted especially in order to provide 
infiltration space for these cells. However, if in the case of non-grafted cavities one month after their creation we 
can still observe this inflammatory infiltrate surrounded by a young connective tissue in the case of cavities that 
also receive a synthetic material based on hydroxyapatite, this acts as a catalyst for the healing reaction causing a 
faster maturation of this tissue with the transformation into a connective tissue richer in fibers and the appearance 
from the first month of internal ossification centers, at distance from the margin of the bone defect, induced by 
residual particles from the graft material. Although in the literature there are many studies related to the 
reconstruction of large bone defects, more spectacular and more problematic due to the lack of vascularization 
[5], in current practice, especially in the dental field, clinical cases with small bone defects are much more 
common. Even in the case of a low volume of the bone defect, its restoration can be of great functional importance 
to be able to insert a dental implant [6,7]. 
Conclusions. The presence of synthetic bone augmentation materials did not change the healing pattern of the 
experimental cavities but caused an increase in the healing speed for both materials studied. In the presence of 
both synthetic materials, ossification also begins from the centre of the cavity at distance from the margins of the 
bone defect, with a common pattern with an appearance with the presence of osteon-like structures.  
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Introduction. Wound ulcers, resulting from impaired circulation or pressure, can benefit from 

hydrogels as dressings due to their ability to absorb exudate, prevent infection and promote healing. 

Experimental. Hydrogel samples derived from gelatine and whey protein were crosslinked with CuSO4 

(Samples WGeCuSO4), copper (Samples WGeCu), and graphene oxide (Samples WGeGO), plasticized 

with glycerol, and cast into films. The swelling capacity and kinetics of water absorption were evaluated 

by measuring weight gain during submersion in distilled water. Antimicrobial properties were assessed 

using the Kirby-Bauer disk diffusion method. 

Results and Discussion. Swelling studies demonstrated second-order kinetics for water absorption. 

Figure 1a shows the diffusion constant k. The smallest values for k were obtained for samples containing 

Cu, while the one for the samples containing GO. Figure 1b depicts the diameter of the inhibition zone 

in the antimicrobial test. All selected samples demonstrated antimicrobial properties for the tested 

strain.  

 
Fig. 1: Diffusion constant for second order kinetics (a) the diameter of the inhibition zone (b) 

Conclusions. The studied hydrogels exhibited high stability in water. Antimicrobial properties 

depended on the active agents and their concentration, with higher concentrations correlating to 

improved effectiveness. 
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Keywords: archaeological, dental therapy, biomaterials 
Introduction. The archaeological discoveries in interventional dentistry dating back to about 13,000 years, 
have revealed the different materials used by our dentist ancestors.  
Mayans, Egyptians, Mexicans, Italians, Chinese, Indians: all have impressive techniques and used materials 
that even our days are tangible. 
Materials and Methods. This systematic review of literature was undertaken to study a several questions. 
The first question is: what dental materials were used in antiquity and which factors influence their 
longevity? The second is: how does the properties of these materials influence their longevity? The third is: 
what are the therapeutic effects of these materials? The fourth is: are the constituents of those materials found 
in current products or technologies? And the last question is: what do we have to learn from our ancestors? 
As numerous suitable articles were found for this study, it was deciding to lead a systematic review to find 
the most relevant answers for the questions. The following electronic databased were used: PubMed, 
ScienceDirect, ResearchGate. The selection of the articles was based on the inclusion and exclusion criteria. 
The studies included in this abstract followed these criteria: studies on the properties of ancient dental 
materials, materials used in Egypt, China, India, Italia, Mexico and Mayans civilization, the properties of 
propolis, the possible integration of propolis in dental practice.  

 
Fig 1: Graphical representation of the data collection protocol 

Results and Discussion. The longevity of this biomaterials has shown us their viability and affinity for 
human tissues, but the infections still a constant threat in any procedure involving implant of biomaterials. 
Considering the richness of the components in propolis, it could be studied nowadays for the purpose of 
finding a way to integrate it into modern dental practice for his anti-microbial, anti-inflammatory, and anti-
bacterial properties. 
Conclusions. The preciousness of biomaterial should become an asset for dentist practices. Associating the 
success of clinical dental biomaterial with their physical, mechanical, and biological properties. 
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Introduction: 

 OCT investigation is an imaging technique that can visualise the internal structure of a tissue without 

radiation exposure. The objective of the study was to highlight and evaluate hard structural changes in 

teeth with dental injuries using the OCT method 

 

Material and method:  

 The study was conducted on a number of 32 teeth extracted for periodontal reasons from patients who 

came to the Dental Prosthodontics Clinic. The teeth were processed by scaling and brushing, then 

embedded in a block of black acrylic resin (Vertex Orthoplast, Vertex Dental, The Netherlands) and 

sectioned using the Labotom 5, STRUERS device with a 250 mm diameter disc in continuous cooling 

medium.  

OCT analysis was performed using Thorlabs (OCS1300SS) powered by a maturated laser source with 

a central wavelength of 1310 nm, a spectral bandwidth of 100 nm and an average power of 12 mW. The 

dimensions of the dental surfaces investigated were 10 × 10 × 3 mm (length, width, depth) or 1024 × 

1024 × 512 pixels in approximately 30 seconds, using a charge-coupled device (CCD) detector. 

 

Results: 

 OCT images revealed different aspects of coronal and root, vestibular and dental hard dental tissues 

respectively. Also, the OCT signal was different for areas of hard dental tissue without and with 

clinically detectable dental injuries. 

Conclusions 

OCT has proven to be a special imaging investigation technique for the evaluation of dental hard 

structures with a definite potential for clinical use, especially for the early detection of demineralization 

lesions of dental hard tissues. 

All areas of hard dental tissue or those adjacent to lesions appear in the OCT analysis as whitish, 

meaning however that the area is spreading the light signal because of demineralisation. 

   

Keywords: OCT signal, hard tooth structure, dental injury  
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Introduction The topicality and significance of the subject comes from the advances in esthetic 

dentistry in recent decades [1]. Recently, the preferred approach for the restoration of extensively 

impacted teeth has shifted to the use of crown-root devices instead of replacement crowns, primarily 

due to their long-term effectiveness [2]. The aim of this study is the chromatic evaluation of all-ceramic 

coronal restorations that are radially aggregated by two types of metallic and non-metallic crown-root 

devices [3]. 

Experimental 2 groups of samples of 5 metallic and non-metallic endodontic post systems were made, 

on which all-ceramic crowns were cemented, for the rehabilitation of maxillary lateral incisors. 

Obtaining the metallic endodontic post systems from the Co_Cr alloy were obtained by the lost wax 

technique. The protocol for making the non-metallic endodontic post system combined the direct and 

indirect technique, thus the coronal and radicular portions were modeled on the glass fiber on the 

working model. After packaging, it was pressed in a ceramic mold, A1 color ingot. The veneer crowns 

made on these endodontic post systems used the patterned ceramic pressing protocol, using BL3 color 

ingots. After completion, the crowns were chromatically evaluated with the spectrophotometer. 

Results and Discussion After the application of the all-ceramic crowns on the obtained endodontic 

post systems, the values determined between the groups were: Color A1 on the vestibular face for the 

group with metal endodontic post system and C1 on the palatal face, respectively color A1 on the 

vestibular face and B1 on the palatal face for the group with aggregation on the fiber on which the 

pressed ceramic was applied. 

Conclusions. Considering the limitations of the study, we can confirm the information from the 

specialized literature consulted, i.e. the fact that there are significant chromatic differences between the 

two groups, even if the ceramics and the working protocol used for the covering crowns were similar. 
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 Due to their unique effects and combination of properties, high entropy alloys (HEAs) gained 

interest in the biomedical applications field in recent years. Besides the biocompatibility properties, a 

biomaterial must fulfil criteria such as bioactivity, mechanical properties, cost effectiveness, sterility 

and stability, etc. For this paper, a biocompatible high entropy alloy also referred in literature as bio-

HEA, was considered as an alternative with superior properties when compared with the market 

available materials.  

This work was focused on producing CoCrMoNbTi HEA by mechanical alloying in a planetary 

ball mill, with a high homogeneity and alloying degree, which could be further processed into a final 

product. According to theory [1] when calculating the valence electron concentration, for the studied 

alloy, a majority of BCC phases will be present, resulting in properties as high strength and decreased 

ductility for the final material. The process parameters were downselected based on recent research 

performed in the high entropy alloying field, where alloys with properties as corrosion-erosion and wear 

resistance were obtained [2, 3]. The microstructural and compositional analyses revealed refined and 

uniform metallic powder particles, indicating that the alloying was produced.  

The technological characterisation revealed the possibility of further processing the material by 

different coating techniques such as HVOF for the metallic powder or Magnetron Sputtering for targets 

obtained by Spark Plasma Sintering process, but also Electro Spark Deposition where the pressed and 

sintered samples could be machined in order to obtain the deposition electrodes.  

 

Keywords: high entropy alloys, mechanical alloying, biomaterial, biomedical 
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Introduction: Partial edentulousness is one of the most common health problems and occurs in 75% 
of the world population[1]. There are few studies in the literature that use exfoliative cytology to 
evaluate the effects of different dental prostheses on the oral mucosa [2]. Our study aimed to evaluate 
the correlation of lesions that may occur at the level of the edentulous ridge compared to the design of 
fixed partial denture intermediates. The different colonization of the surfaces is influenced by the design 
of the spacers, the materials from which the fixed partial prostheses are made and the technology used, 
all of which can also cause a variable tissue response [3,4]. 
Experimental: Provisional dentures have experienced a sharp development due to the evolution of 
polymers and the various technologies used. A number of 15 provisional polymer fixed partial 
prostheses were evaluated after provisional cementation in the oral cavity. The samples were grouped 
into three groups according to the manufacturing process: traditional (self-polymerizing chemoplastic 
polymers), milled (milled PMMA) and printing (photopolymerizable PMMA). The sampling of cells 
from the mucosal surface of the intermediates and from the surface of the oral mucosa was done by 
scraping, the material was spread on glass slides to obtain the smear. ATP-Dragan and Babeș-
Papanicolau stainings were performed for cytodiagnosis. 
Results and Discussion: Cytodiagnosis allowed the identification of cellular lesions of an inflammatory 
and/or reactive nature. Specific and non-specific inflammatory lesions, the presence of squamous 
epithelial cells, cells of the immune response and bacterial flora could be recognized. 
Conclusions: The material used, the processing technology and the finish of the prosthesis are factors 
that influence the development of the microbial flora, but its type is determined by the quality of the 
hygiene of the oral cavity and the design of the intermediates. The cytological method is fast and non-
invasive, it provides an informative analysis that allows the identification of etiological risk factors for 
the occurrence of inflammatory diseases 
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Introduction Porous titanium and tantalum structures emerged as promising alternatives for bone 
implants due to their unique properties, including excellent biocompatibility, high strength-to-weight 
ratio, and favorable osseointegration characteristics [1]. These materials offer several advantages in 
various orthopedic applications, such as cages for spine, augments for the hip reconstructions, and cones 
- spacers for knee and ankle surgery. Starting from our surgical experience with revision cases, we used 
metallic porous structures even in primary cases. 
Experimental. We discuss a series of our clinical cases with:  
Trabecular augments for hip arthroplasty used to address bone defects and enhance stability in several 
dysplastic/post-traumatic patients.  
Cones for knee, foot and ankle implanted for several reconstruction cases – knee arthroplasty and tibio-
calcaneal fusions 
Results and Discussion. These metallic porous structures offer improved patient outcomes by 
promoting bone ingrowth, mechanical stability allowing early weight-bearing, and long-term fixation. 
Moreover, the radiolucency of these materials permits for better visualization during postoperative 
imaging and control. Potentially, these structures can be customized to match the patient's anatomy, 
providing an optimal fit [2]. 

 
Fig. 1a: acetabular reconstruction in a primary case using tantalum augments 1b: supplementation 

of a large bone defect in a diabetic Charcot ankle fusion (the so-called super-construct required 
titanium implants and a porous metal cone) 

References.  
[1] Wang, R., Ni, S., Ma, L., & Li, M. (2022). Porous construction and surface modification of titanium-
based materials for osteogenesis: A review. Frontiers in bioengineering and biotechnology, 10, 
973297. 
[2] Huang, G., Pan, S. T., & Qiu, J. X. (2021). The Clinical Application of Porous Tantalum and Its 

New Development for Bone Tissue Engineering. Materials (Basel, Switzerland), 14(10), 2647 
 

a b  

mailto:danlaptoiu@gmail.com


 
 

 

 
148 

 

Primary degeneration of a biological valve prosthesis in tricuspid position 

standard situation – transcatheter valve-in-valve insertion, atyipcal 

solution. 
 

Aida Badea, Horatiu Moldovan 

 
Carol Davila University of Medicine and Pharmacy, Bucharest, Romania 

 

 

Transcatheter valve-in-valve implantation in failing bioprosthesis is an emerging field in 

cardiovascular surgery and cardiology. If a valve plasty is not possible, a biological valve is implanted 

with a limited durability. Due to valve degeneration repeated valve exchanges are necessary in some 

patients. To expand the lifetime of a bioprosthesis in tricuspid position percutaneous transcatheter 

valve-in-valve implantation was introduced recently. This, is a promising new catheter interventional 

technology. There are no published outcomes of repeat surgical, but overall early mortality after TVR 

was 37% in pts undergoing TVR after prior TV repair. The off-label use of transcatheter aortic valve 

prostheses for tricuspid valve –in – valve implantation within dysfunctional surgical tricuspid valve 

bioprosthesis has been described in small reports but becomes of interest nowadays.  

 

Keywords: valve-in-valve tricuspid, redo-surgery, endovascular surgery, off-label valve implantation. 
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We report our experience of six patients admitted in our hospital during January - July 2023 

with complex aortic pathologies treated with a two-stage hybrid procedure, consisting of surgical 

debranching - bypass grafting - of the supra-aortic branches off-pump and stent graft placement for 

Thoracic Endovascular Aortic Repair (TEVAR). The clinical cases we present highlight the use of 

TEVAR in both chronic (Type B aortic dissections, pseudoaneurysms and penetrating aortic ulcers) and 

acute conditions (traumatic aortic transections and ruptured aortic aneurysms). TEVAR is a less 

invasive surgical approach for management of these critical patients, having as benefits: smaller 

incisions, avoiding operative risks associated with the classical procedure, shorter recovery time after 

the intervention and lower hospitalization costs. TEVAR offers an alternative to open surgery, showing 

better immediate and mid-term results. Also, providing the chance to solve a variety of both chronic 

and acute cases that would be otherwise classified as too high risk for classic open surgery. 

Keywords: Thoracic endovascular aortic repair (TEVAR); distal surgical debranching; blunt traumatic 

thoracic aortic injury; traumatic rapture of aortic isthmus; pseudoaneurysm, type B aortic dissection, 

penetrating aortic ulcers.  
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Introduction. Invasive chest wall tumors or metastatic chest wall tumors require excision within 

oncological limits, resulting in chest wall defects necessitating reconstruction. The choice of various 

material(s) is tailored to the patient according to the site of the chest wall defect, the quality of the 

surrounding structures.  Currently there are numerous materials that can be used accordingly, alone, or 

together to achieve the main goals of reconstructive surgery: function preservation, stability, protection 

of the underlying structures and, the last but not the least, an optimal aesthetic effect [1]. 

Experimental. We review current data regarding the different types of prosthetic materials. 

Results and Discussion. The main physical properties of the prosthetic materials (i.e., methyl 

methacrylate, PTFE, titanium plates), the choice of materials according to the interested area (rib/ribs, 

sternum- partial or total defects, scapula, cervico and thoraco-abdominal border), possible combinations 

and the reasons for this [2] and data regarding developmental biomaterials are covered [3]. 

Conclusions. Currently, the prosthetic materials market has evolved, allowing for personalized 

approach in various reconstructive approaches. Chest wall reconstruction is a paramount procedure, as 

the thorax harbours vital structures and has the main role in breathing mechanics. 
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Introduction. Flail chest is a potential life-threatening condition consisting of paradoxical respiratory 

movements resulting from multiple rib fractures. Despite the current changes in their management and 

a potential shift to a conservative treatment, surgical fixation remains the best option in cases associated 

with respiratory distress.  

Experimental. Surgical fixation can be achieved using several types of materials. We performed a 

review of literature data, comparing several biomaterials used in surgical fixation of flail chest. We 

discuss the type of material, the impact of the stabilization materials on the bone tissue according to the 

presence of comorbidities, the rate of complications, the resistance to infection and the implant failure 

rates [1]. We also present current data on osteosynthesis of the ribs after cardiac massage [2].  

Results and Discussion. Data from our surgical team’s experience on flail chest and experimental 

results regarding pectus excavatum bar chemical properties are also presented. 

Conclusions. Stabilization of flail chest has vital importance. Although current guidelines recommend 

watchful waiting and conservative management, in selected cases when respiratory distress persists, 

surgical fixation can lead to major improvement, allowing for faster recovery [3]. A good knowledge 

of prosthetic materials’ properties can help the surgeon in taking the best decision in both flail chest 

and pectus excavatum patients.   
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Introduction The aim of this study was to test the clinical efficacy of boron compounds (BCC), mainly 

calcium fructoborate(CaFB) and boric acid (BA). Thus, in this study we pursued two aspects: on the 

one hand, the clinical evaluation of the response of the oral soft tissues to the presence of BCC hydrogels 

and, on the other hand, the histological evaluation of the tissues. 

Experimental. The HPTLC method was used for the quantitative evaluation and standardization of the 

hydrogels. To confirm that the active compound in the therapeutic hydrogel was indeed CaFB, we 

evaluated one of the bands in the sample directly in the mass spectrometer. The study was conducted 

on adult Wistar rats. A periodontal defect was made at the level of the lower incisors due to the easy 

access and the larger size of the gingival sulcus. After performing the mechanical treatment, the 

therapeutic hydrogel corresponding to the study group was applied by introducing it directly into the 

periodontal defect. 

The samples were prelevated and processed in the classic histological technique, stained with 

hematoxylin-eosin and Masson's trichrome. 

Results and Discussion. Following the clinical analysis we can say that we succeeded in inducing 

periodontal disease in all study groups. Periodontal pockets could be highlighted only at the level of the 

vestibular alveolar process, with different variations in severity.  Clinically, we have observed a 

tendency for periodontal lesions to heal after removal of the irritant factor represented by retraction 

wires maintained at that level. Application of therapeutic hydrogels containing BA and CaFB resulted 

in reduced inflammatory reaction, cell density in the chorion, and angiogenesis vessel formation.  

Conclusions. In the in vivo tests we can say that we succeeded in inducing periodontal disease in all 

study groups. The application of therapeutic hydrogels with BA and CaFB resulted in the reduction of 

the inflammatory reaction, cell density in the chorion and the formation of angiogenesis vessels. The 

results of our study showed a superior clinical response of periodontal tissue to CaFB hydrogels 

compared to BA hydrogel. The CaFB hydrogel resulted in a thicker fibrous tissue annulus and a greater 

histological reduction of the inflammatory response compared to the BA hydrogel. Histological analysis 

showed a better response in samples from the BCC groups than in samples from animals that received 

mechanical treatment. Between CaFB and BA hydrogels, we observed a greater reduction in the 

inflammatory response in the CaFB group. 
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Bovine Hydroxyapatite exhibits significant potential in various medical applications. Its 

properties serve as an effective scaffold material and coating for bones, promoting cell adhesion, 

proliferation, and facilitating bone growth.  

The mineral phase of bone tissue, approximately 69%, is mainly constituted from microscopic 

crystals of calcium phosphates, predominantly hydroxyapatite. The hydroxyapatite-collagen assembly 

(the organic mass of bone tissue in a proportion of ~20-22%) ensures the density and resistance of the 

bone tissue. In medical applications, synthetic hydroxyapatite is found in different forms: solid ceramic 

blocks, porous blocks, granules, and sintered powders, compact or porous, consisting of fine particles 

with sizes between (1-5) μm and generally angular shapes. Obtaining sintered hydroxyapatite in a 

compact or porous state presents double scientific and technological interest. Preliminary research 

experiments aimed at determining the conditions under which sintered hydroxyapatite of natural origin 

with controlled porosity can be obtained. The level of porosity was controlled through the addition of 

substances called pore formers (e.g., carbamide) and the manipulation of processing parameters and 

techniques. The traditional processing variant involved pressing the powder at ambient temperature, 

followed by sintering. A combination of these two stages was achieved in the SPS (Spark Plasma 

Sintering) processing variant.  

The research conclusions were based on the results of optical microscopy and X-ray diffraction 

investigations. It was found that the level of porosity can be controlled by adjusting the proportion of 

urea inserted into the hydroxyapatite powder in the traditional processing version. The Ca/P ratio in 

hydroxyapatite does not change during sintering, nor does its crystalline structure. Additionally, it was 

discovered that to ensure satisfactory adhesion of hydroxyapatite to the titanium base alloy support, it 

is necessary to introduce an adhesion layer to make the two components compatible. 
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Introduction. The goal of the present contribution was to evaluate the in vitro behavior in terms of 

bioactivity and cell interaction of hydroxyapatite-based coatings (HAp) with a morphology made of 

plate-like crystals obtained by electrochemical deposition in pulsed galvanostatic mode on 

biocompatible titanium substrate. The bioactivity tests were carried out in simulated body fluid (SBF), 

while the in vitro cell interaction was evaluated by immunofluorescence microscopy, transmission 

electron microscopy and MTT assay. 

Experimental. The electrochemical deposition process of the bioactive hydroxyapatite-based coating 

was controlled with a potentiostat/galvanostat Parstat MC and has been carrying out by applying a 

number of 300 cycles at a constant temperature of 60 °C. One cycle consists in the application of a 

current density (i) of -3 mA/cm2 for 1 second, followed by a period of 5 seconds in which the current 

density is null. The electrolyte was obtained by dissolving 2.5 mM Ca(NO3)2·4H2O and 1.5 mM 

NH4H2PO4 in ultra-pure water, and the pH value was adjusted to 6 with 1 M NaOH. The coatings were 

analyzed in terms of morphology, chemical and phasic composition, roughness and wettability. The 

biocompatibility in terms of growth behavior of cells on HAp coating was evaluated by 

immunofluorescence microscopy, transmission electron microscopy and also by MTT assay.  

Results and Discussion. The morphology of the HAp based coatings revealed the presence of plate-

like crystals very thin and wide, grown perpendicular on the Ti substate. The chemical composition 

highlighted the presence of Ca and P and a Ca/P ratio of 1.66, which is very close to that of 

stoichiometric HAp (1.67). The formation of HAp phase on Ti substrate was also confirmed by X-Ray 

Diffraction (XRD) analysis, in agreement with the ICDD PDF #09-0432. The biomineralization ability 

of the coatings was achieved by performing bioactivity assays in simulated body fluid (SBF) at 37 °C 

for 3 weeks. The results showed that the HAp based coatings have enhanced the biomineralization 

ability of the Ti substrate. The in vitro cell tests carried out with human mesenchymal stem cells, showed 

that compared with the uncoated Ti, the Ti samples coated with HAp have increased the cell viability 

and extracellular matrix and Ca intracellular deposition, indicating the beneficial effect.    

Conclusions. In conclusion it can be highlighted that the performance of the Ti based materials can be 

enhanced through the presence of bioactive hydroxyapatite-based coatings via a facile method, namely 

electrochemical deposition. 
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Introduction: Modern orthodontics benefits today from the remarkable capabilities of temporary skeletal anchorage devices 
(TADs) that have become a vital tool in the orthodontist's hand. Improving treatment efficiency, patient compliance, and 
performance of complex dental movements that could not previously be achieved without side effects are some major 
advantages of using orthodontic mini-implants[1]. Orthodontic mini-implants are used for a limited period of time during 
orthodontic treatment and are then removed using a minimally invasive technique [2]. Currently, mini-orthontic implants are 
available in an increased number of different sizes. Each doctor chooses the length and diameter of the TAD, depending on 
what he wants to achieve clinically, but an advantage of the larger mini-implants is their capacity to distribute the applied force 
over larger areas of bone with less bone stress [3]. 
Experimental: For this study, 17 mini-implants made of titanium aluminum-vanadium alloy were used. The mini-implants 
were bought from the Romanian market and there was no involvement of the manufacturers. One mini-implant from each 
manufacturer was analyzed with an optical microscope and an electronic scanning microscope before clinical use and 
represented the control group and 15 were used in patients. These 15 mini-implants were divided into 3 study groups: lot 1-
infrazygomatic TAD, lot 2-interdental TAD, lot 3-TAD palatine vault. The mini-implants were used from a commercial 
company: - Dual Top Anchot System (Jeil Medical Corporation, Seoul, Korea). Mini implants in this category have diameters 
of 1.4 mm, 1.6 mm and 2 mm and lengths of 6, 8, 12 mm. Patients in this study were randomly selected, needed these devices 
as temporary anchorage during corrective orthodontic treatment for several types of tooth movements, such as retraction of 
anterior teeth, molar distalization, intrusion and mesialization of teeth. Mini implants have been used clinically for 12 to 18 
months; average use was 15.5 months. 
Results and Discussion: On all samples examined after clinical use, regardless of the period of use, corrosion surfaces with 
different locations were observed. The areas of the mini-implants exposed in the oral cavity are more affected both due to the 
direct impact but also to the need to apply acrylic materials to protect the soft parts but which favor the bacteria deposition. 
The areas of corrosion identified at the level of the intraosseous portions of the mini-implants vary depending on the area of 
their insertion, being more frequent in the cervical third, especially for mini implants inserted in the infra zygomatic area, 
disposed on a wider surface towards the apical for the interdental mini-implants and more concentrated in the junction of the 
medial third with the apical third in the case of the miniimplants inserted in the palatal vault. The morphology of the external 
surface of the mini-implant is important, because the primary stability may be affected by parameters like  length, diameter, 
and thread profiles [4], which justifies the permanent concern of the manufacturers for the identification of an optimal 
configuration [5]. Of special importance is the design of the mini-implant head, whose diameter is important to be larger than 
the diameter of the transmucosal profile in order not to allow the soft tissues to cover it[6]. 
Conclusions: The biological environment is aggressive for mini implant structures, always producing changes to their surface 
during their clinical use. 
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10.1016/j.cmpb.2023.107376. Epub 2023 Jan 28. PMID: 36736135. 
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Abstract. One of the relevant aspects of the current research in dental medicine can be represented by 
the simulation of the medical procedures in the dental office. A wide range of aspects specific to office 
dentistry can be highlighted in the macroscopic analysis laboratory. Among these we mention: dental-
alveolar surgery, orthodontics and dental-facial orthopaedics, endodontics, dental prosthetics and 
general dentistry. This scientific work highlights specific above-mentioned aspects that currently 
intervene in medical dental offices. Advances in the stereomicroscopy techniques, using the SMZ T745 
equipment, provide high-precision details regarding the internal structure and morphology of the 
previously mentioned dental aspects. The NIS-EDF program provided with the stereomicroscope allows 
the creation of 2D/3D images of specific macroscopic aspects. In combination with the NIS-AMEAS 
program, angular, linear, surface and volume measurements are obtained, as well as statistical analyses 
of the acquired images. The experimental results (fig. 1) are focused towards the following main goals: 
the fusion zone between the tooth root and the alveolar bone; the correction of dental malocclusion and 
restoration of the functions of the dental-maxillary apparatus (chewing, swallowing, breathing, speech 
and aesthetics); the evaluation of the quality of the internal root walls after their chemo-mechanical 
preparation; the evaluation of dental-alveolar ankylosis lesions; the assessment of the degree of 
finishing of the dental crowns; the assessment of the degree of wear of the different materials from 
which the dental crowns are made, after subjecting the samples to dry/wet wear tests; the evaluation of 
the cervical adaptation of dental crowns made of various materials and using various techniques; the 
study of the treatment of carious processes by applying filling materials; the study to identify the wear 
lesions in the cervical area of the teeth and the non-carious lesions of the teeth [1, 2]. 

 
Fig. 1: Simulation of the wear process (up left) and wear path on real tooth experimented on 
pin-on-disk friction equipment (bottom left) and macroscopic view and measurements (right) 
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Primary objective of the study was to evaluate new materials available based on Ti-Nb 

comparative to the wildly use wire sequence Ni-Ti, avoiding the variables associated with patients 

anatomical variables and treatment methods. It also analyses the differences between clinical 

assessment and objective means of evaluation of occlusion and orthodontic movements.  

 

Material and methods:  For this study we used ten electrodonts (Savaria- Dent, Hungary), which is a 

laboratory device which simulates the orthodontic movements. The electrodonts were created by setting 

the teeth in the same silicone mould, five for each material studied Ni-Ti vs Ti-Nb. We treated using 

the same orthodontic technique all cases reproduced on electrodonts. Afterwards, the used wires to 

complete each stage were analysed using electronic microscope and spectroscope in order to discover 

indentations and material stress at brackets contact during orthodontic movement in both groups treated. 

An occlusal analysis was also performed before and after orthodontic treatment.  

 

Results: The number of occlusal contact areas after the treatment was significantly larger than before 

treatment, for both study groups. The force distribution before and after the treatment revealed a 

significantly equilibration of occlusal contacts after the treatment. However, to obtain a functional 

occlusion and enhancing stability the finishing is mandatory which is not possible using Electrodonts 

as chain elastics and class II elastics could destroy the Electrodont due to high force. Indentation and 

bending deformation were more often found in Ni-Ti group at bracket slots, as all brackets were fixed 

by metal ligature not with an elastic module. Also time spent to obtain levelling and alignment was 

favourable to Ti-Nb group. 

 

Conclusions: Simulated orthodontic treatment lead to a significantly increase in occlusal contact area, 

in both control groups, occlusal distribution being favourably changed, even if we cannot describe a 

balanced occlusion yet. Variability of the results obtained after treatment is explained by factors related 

to Electrodonts.  
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Introduction Current challenges in biomaterials science consist in obtaining complex multifunctional 

materials by tissue engineering. During recent years [1,2], biomimetic strategy has been considered an 

ideal solution for growing adherent remineralized layers onto mature 

enamel affected by sub micrometer erosion and initial carious lesions, whereas problems of secondary 

effects as marginal leakage, hypersensitivity, weak adhesion over time and secondary caries at the 

interface between the original enamel and the filling materials were eliminated. Thus, growth of 

synthetic enamel-like materials with good adhesion and dense interface to the original enamel of teeth 

has been of high interest [3]. 

Experimental. This paper focuses on systematic study of compositional, structural and nano- to 

mesoscale morphological changes occurring between 4 and 10 days of biomimetic growth of synthetic 

HAP and CS-HAP layers grown directly onto demineralized natural enamel by using commercial 

Emdogain as source of proteins in preparation of extracellular hydrogels through a modified method. 

Results and Discussion. SEM-EDX, HRTEM-SAED, FTIR and Raman data indicated formation of B-

type carbonated substituted hydroxyapatite (HAP) with c-axis orientation, when carbonate content 

decreased as immersion time increased from four to ten days. An optimum Ca/P ratio (1.85 at%) and 

hardness of 2.48 GPa were recorded, as well as a well conserved hierarchical rod-interrod structure was 

observed for seven-day remineralization in CS-EMD hydrogel. 

Conclusions. Synthesis of multifunctional biomimetic CS-HAP materials could provide highly 

organized enamel-like structure for teeth remineralization. 
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Introduction. The era of smart technology today comes to simplify therapeutic dental prosthetic 

treatments using AI. Thus, machines with predictable design such as CAD-CAM, are gaining ground 

in the applicability of making prostheses from materials understood by this technology. Understanding 

the specific parameters to each material comes to develop and increase the market for researchers in the 

field, in order to understand the application of bases in a university setting. The purpose of this study 

was to investigate the current practicability of a digital teaching protocol as well as to improve the 

educational quality in the curriculum of dental school.  

Experimental 

 The experimental design consisted in the creation of a digital teaching protocol which was applied to 

the students of Dentistry and Dental Technology from UMF Craiova. After the students have gone 

through the learning protocol, to get feedback on its usefulness and the needs for improvement we 

prepared a questionnaire that had 12 questions about the use of CAD-CAM technologies. This 

questionnaire was provided to the students through a QR code that we generated that brings up the 

document form to be filled online. Data was gathered and analysed using Microsoft Excel. All 

participants approved the informed consent before answering the questionnaire. 

Results and Discussion. The cohort consisted of 38 subjects from University of Medicine and 

Pharmacy of Craiova, Faculty of Dentistry. The questionnaire answers were divided in 3 sections, in 

the first part showing the information on the socio-demographic characteristics (e.g. age, gender, level 

of education), the second part provides statistical data obtained about the practicability of the guide, 

and last section data purposed to inform us to what extent the students foresee the use of this technology 

in their future practice. The obtained results are discussed in parallel with similar data from the 

specialized literature 

Conclusion  

CAD-CAM technology is part of the current activity in dentistry, especially in the dental laboratory. 

Implementing CAD-CAM technologies among dental medicine specialists must represent a major 

concern for dental educators involved in this field. 
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This paper aims to present the main aspects related to the evaluation of the maintenance 

operations of forceps. Tissue grasping instruments are used to mobilize tissue or blood vessels 

obstructing a surgical procedure. A very good example of these types of tools are the forceps. Gripping 

tools, including surgical forceps, can be divided into two broad categories: ring grip forceps and 

tweezers. 

Different analysis methods were used in the paper: scanning electron microscopy (SEM) to 

determine the chemical composition of the forceps, stereomicroscopy for a high-quality visualization 

of its surface, and Vickers hardness tests. 

Stainless steel has greater resistance to oxidation and corrosion in many natural and synthetic 

environments. Nickel is usually the preferred metal for plating in medical applications, and its benefits 

include increased corrosion protection and greater resistance to most bacteria and viruses. 

After the analysis we found that the forceps is made of stainless steel and is covered with a 

layer of nickel. The SEM images showed that the nickel layer of the forceps became discontinuous as 

a result of its wear. With the help of the stereomicroscopic analysis, we observed the corrosion that 

appeared at the level of the forceps, which is of the pitting type. Corrosion is present both on the 

clamping rings of the forceps and on its arms, because of long-term use in the dental office where it 

comes from. Aspects of wear with variable depth and width and the presence of oxides can be identified. 

A high degree of wear was observed as evidenced by striations and multiple areas of corrosion. It is 

found that the Vickers microhardness values obtained correspond to the stainless steels in the 

specialized literature. All these aspects of wear and tear are the result of the multiple maintenance 

operations of the forceps. 
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Introduction. Impression-taking is a crucial step during the clinical and technological rehabilitation of 
any edentulous or aesthetically deficient cases. Nowadays, the two sides of impression, conventional, 
comprising of several biomaterials, and digital, are both used in the practice, depending on the socio-
economic status, technical equipment and the clinical case. The biomaterials used for the impression 
have exhibited an amazing evolution, hence there is a specific choice according to each individual 
clinical case. Whatsoever, using an intraoral scanner to acquire a digital impression has become a more 
and more common procedure. It has already proven its advantages such as being faster and better 
accepted by patients (1) and the acquired information can be safely stored and re-used for a longer period 
of time (2). However, the feature the dentists are mainly interested in is the accuracy of the impression. 
Studies have showed that digital impression can be more accurate than the conventional method (3), but 
the other way round has been proven too (1). Therefore, is the digital impression ready to completely 
replace the conventional impression?  
Experimental. This presentation aims to summarise the current literature and emphasises on both 
advantages and disadvantages of the two methods, conventional and digital impression, resulted from 
clinical situations. Nevertheless, the personal clinical experience of the author will be shared.  
Results and Discussion. Most of the comparison criteria for the two methods are: patients’ perception, 
treatment comfort, timing, marginal fit and accuracy (3). Except the clinically accepted value as standard 
for marginal fit (4), all the other criteria are subjective. Perception and comfort are subject to patients’ 
experience during the procedure, timing depends on the experience of the dentist, whereas accuracy 
depends on factors such as the performance of the equipment, the errors made by the dentist or the skills 
of the lab technician. Nevertheless, both methods have limitations depending on the clinical situation. 
Conclusions. Even though the digital impression has proven more advantages than the conventional 
impression, it is unable to overcome all the limitations of the conventional methods and the other way 
round. Therefore, the analogue is an endangered standard, but is not the time yet to be fully replaced by 
the digital.  
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Introduction. The finite element method (FEM) is a computational method that can be used to solve all 

biomechanical problems, including the field of orthodontics [1]. The purpose of this virtual experimental 

study was to determine the behavior of a real orthodontic system subjected to different systems of loads. 

Experimental. To analyze the real orthodontic system, we studied the case of a 21-year-old female patient. 

We used the InVesalius program, which can transform a set of DICOM-type images taken from cone beam 

computed tomography (CBCT) into three-dimensional structures. These structures were edited, modified, 

completed, and analyzed from a geometric point of view with the help of the Geomagic software. The final 

result of these operations must be a three-dimensional model made up of perfectly closed surfaces so that 

they can be transformed into virtual solids. The model consisting of perfectly closed surfaces is loaded into 

computer-aided design (CAD) programs. Bracket and tube components, as well as orthodontic wires, can be 

added to these models, similar to the analyzed patient’s tissues. When the model is complete and 

geometrically correct, it is exported to a program that uses FEM, such as AnsysWorkbench. 

Results and Discussion. The simulation was performed for the forces of 0.5, 0.6, 0.7, 0.8, 0.9, and 1 N. The 

intention was to determine the behavior of the entire orthodontic system for these force values. After running 

the simulations, result maps were obtained that were composed of displacement, strain, and stress diagrams.   

FEM is a non-invasive technique with a high degree of fidelity that can be also used in the modeling and 

simulation of an orthodontic system, with the aim of establishing the elastic forces arising during orthodontic 

therapy with a fixed appliance and the mechanical effect generated by them. Through the Ansys Workbench 

program, a mathematical model of the forces appearing during the orthodontic treatment, following the 

deformation of a wire, was obtained. Thus, the values of maximum mechanical displacement, maximum 

deformation, maximum stress and deformation energy were obtained and disscused in comparison with 

similar data from the specialized literature [2].  

Conclusions. Analyzing the results obtained through the FEM simulations for a real orthodontic system, it 

was found that, in addition to the known rigidity, the orthodontic system has some elasticity due to the 

orthodontic wires and to the periodontal ligaments. Also, the maximum values from the stress maps, which 

indicate the areas of possible damage, are relatively small, which proves once again that the treatment based 

on the straight-wire technique cannot lead to damage to the dental and periodontal tissues if it is applied 

according to the known orthodontic protocols. 

 References. 

[1] Mestrovic, S.; Slaj, M.; Rajic, P. Finite Element Method Analysis of the Tooth Movement Induced by 

Orthodontic Forces. Coll. Antropol. 2003, 27, 17–21. 

[2] Petrescu, S.-M.-S.; Țuculină, M.J.; Popa, D.L.; Duță, A.; Sălan, A.I.; Voinea-Georgecu, R.; Diaconu, 

O.A.; Turcu, A.A.; Mocanu, H.; Nicola, A.G.; Dascălu, I.T. Modeling and Simulating an Orthodontic 

System Using Virtual Methods. Diagnostics. 2022, 12, 1296. 

mailto:mihaipetrescu2702@gmail.com


 
 

 

 
163 

 

Titanium Alloys with Low Young's Modulus: A Promising Frontier for 

Advanced Engineering Applications 

 
Marius Albert Mazilu1, Andrei Victor Sandu1,2,3, Petrica Vizureanu1,4, Manuela Cristina Perju1, 

Madalina Simona Baltatu1 
 

1  Gheorghe Asachi Technical University, Faculty of Material Science and Engineering, 41 Dumitru Mangeron 

Blvd, 700050 Iasi; marius-albert.mazilu@student.tuiasi.ro  
2 Romanian Inventors Forum, 3 Sf. Petru Movila St., L11, 3-3, 700089 Iasi, Romania;  
3 Academy of Romanian Scientists, 54 Splaiul Independentei St., Sect. 5, 050094 Bucharest, Romania;  
4 Technical Sciences Academy of Romania, Dacia Blvd 26, 030167 Bucharest, Romania; 

 

 

Due to its remarkable mechanical qualities and resistance to corrosion, titanium alloys have 

drawn a lot of attention in a variety of engineering sectors. However, their applicability in applications 

that call for materials with reduced stiffness is constrained by their comparatively high Young's 

modulus. Numerous studies have been conducted in an effort to create titanium alloys with a lower 

Young's modulus while maintaining their other beneficial properties as a result of this. This addresses 

the possible uses of low Young's modulus titanium alloys in cutting-edge engineering domains while 

highlighting current developments in the field. The strategies for alloy design, microstructural changes, 

and processing methods used to modify the mechanical properties of these alloys are the main points of 

emphasis. Researchers have successfully reduced Young's modulus by a significant amount while 

maintaining other desirable properties like high strength, excellent biocompatibility, and resistance to 

harsh environments. They did this by incorporating elements with high solute-solute interaction or by 

using novel microstructural engineering techniques. The structure-property correlations of these 

recently discovered alloys have been clarified by using a variety of characterisation techniques, 

including as mechanical testing, electron microscopy, and computational simulations. Titanium alloys 

with low Young's moduli have a lot of potential for use in a variety of engineering applications. These 

alloys, which offer better body compatibility and diminished stress shielding effects, have the potential 

to change the development of implants, prostheses, and surgical equipment in the biomedical industry. 

The decreased stiffness can help with improved fuel efficiency, weight savings, and increased integrity 

in the aerospace and automotive industries. 

In conclusion, it should be noted that the production of titanium alloys with low Young's moduli 

marks a significant development in the fields of materials science and engineering. These alloys are 

extremely desirable for a wide range of applications because they provide a special mix of reduced 

stiffness and superior mechanical characteristics. Continued research in this area has the potential to 

lead to game-changing advancements and open up intriguing prospects across a variety of businesses. 

References.  

[1] Gao, L., Liu, Y., Lu, W., & Lu, W. Low Young's modulus titanium alloys—A review. Journal of 

Alloys and Compounds, 2019, 791, 487-502. 

[2] Gao, L., Liu, Y., Xu, R., & Lu, W. Low Young's modulus titanium alloys with high strength and 

good fatigue properties for biomedical applications. Journal of the Mechanical Behavior of 

Biomedical Materials, 2020, 103, 103529. 

[3] Fuentes-Mesa, J., Albarrán-Sánchez, C., Bravo-Bárcenas, D., & Hirata-Flores, M. Low Young's 

modulus titanium alloys designed by microstructure modification for biomedical applications. 

Journal of the Mechanical Behavior of Biomedical Materials, 2021, 118, 104486. 



 
 

 

 
164 

 

A novel generation of surface-functionalized cellulose acetate membranes 

for biomedical applications  

 
Madalina Oprea1,2, Stefan Ioan Voicu1,2, Andreea Madalina Pandele1,2, Adrian Ionut Nicoara3 

 

1University Politehnica of Bucharest, Faculty of Chemical Engineering and Biotechnologies, Department of 

Analytical Chemistry and Environmental Engineering, 1-7 Gh. Polizu Street, 011061, Bucharest, Romania, 

madalinna.calarasu@gmail.com 
2Advanced Polymer Materials Group, University Politehnica of Bucharest, 1-7 Gh Polizu Street, 011061, 

Bucharest, Romania  
3University Politehnica of Bucharest, Faculty of Chemical Engineering and Biotechnologies, Department of 

Science and Engineering of Oxide Materials and Nanomaterials, 1-7 Gh. Polizu Street, 011061, 

Bucharest, Romania 

 

 
Introduction: Bone regeneration is a complex process involving several stages such as the formation of a 
provisional matrix, biomineralization and bone remodeling. Calcium cations (Ca2+) are an important component 
of these mechanisms due to their role in plasma protein adsorption, platelet activation and blood coagulation [1]. 
The purpose of this study was to develop a novel generation of cellulose-based membranes with applications in 
the bone regeneration field, by functionalizing the surface of cellulose acetate with 4′-aminobenzo-15-crown-5-
ether (AB15C5), a macro cyclic compound containing a central cavity lined with oxygen atoms where Ca2+ can 
be accommodated via complexation reactions [2]. Characterization results showed that the functionalized 
membranes possess an enhanced biomineralization ability and a porous internal structure that could favor 
osteoblasts proliferation and osseointegration when these novel materials are implanted at a bone defect site. 
Experimental: The first step consisted in the partial deacetylation of the cellulose acetate membranes. Next the 
membranes were modified with ethanolamine to generater highly reactive amino groups on the membranes surface 
and glutaraldehyde as a spacer arm to prevent steric hindrance of the crown ether molecules that were further 
immobilized. After each step, the membranes were thoroughly rinsed with distilled water to remove any unreacted 
compounds. The biomineralization studies were conducted using the alternate soaking method described by 
Taguchi et al. [3]. 
Results and Discussion: The proposed reaction mechanism was confirmed by XPS analysis while the presence 
of the functionalization agents in the membranes structure was showed by ATR FT-IR spectra. SEM images, EDX 
mapping and XRD spectra indicate that the CA-AB15C5 membranes have a superior Ca2+ retention ability, this 
causing an accentuated calcium phosphate deposition on the modified polymeric fibers, compared to the neat CA 
membrane. 
Conclusions: The obtained results revealed that the cellulose acetate membranes were successfully functionalized 
with crown ether and provided a good understanding of the interactions that took place between the polymer and 
the functionalization agents. Promising results were obtained during the Taguchi biomineralization studies, thus 
making AB15C5-functionalized membranes prospective materials for bone regeneration applications. 
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Metals have been used in ancient medicine for a very long time, spanning numerous cultures and 

historical periods. The metals frequently used in ancient medical procedures are briefly discussed in 

this abstract, along with their significance, administration methods, and prospective therapeutic uses. 

This study intends to offer insights into the medical capabilities attributed to these metals and their 

usefulness in ancient healing practices by examining ancient literature, archaeological discoveries, and 

historical sources. Due to their alleged mystical characteristics and connections to the deity, metals like 

gold, silver, copper, iron, lead, and mercury occupied a major position in ancient medicine. To improve 

their therapeutic properties and lessen potential toxicities, these metals were frequently prepared 

through alchemical procedures including as purification, distillation, and combination with other 

compounds. Gold was prized for its rareness and gleaming beauty. It was also thought to have 

revitalizing characteristics and was used to heal a variety of illnesses, including arthritis, skin diseases, 

and mental disorders. Silver, which has antimicrobial qualities, was used to treat wounds and prevent 

infections. With its antibacterial and anti-inflammatory properties, copper has been used to treat joint 

inflammation, digestive diseases, and respiratory problems. Iron, a crucial component of the human 

body, was important in prehistoric medical procedures. Anemia and other blood-related conditions were 

treated with it. However, it was advised against consuming too much iron because it could be hazardous. 

In spite of its toxicity, lead was used in small doses to treat eye and skin disorders. Although ancient 

physicians had little knowledge of science, their practical studies and metal experimenting provided the 

groundwork for the creation of contemporary medicine. The medicinal potential of these metals is still 

being studied in modern research, which frequently looks into how to incorporate them into novel drug 

formulations and targeted delivery systems. 

In conclusion, the historical application of metals in traditional medicine offers insightful 

information about the earliest conceptions of health and illness. Despite their drawbacks, the use of 

metals in prehistoric medical procedures has aroused interest and opened the door for more modern 

scientific investigation. The mysteries surrounding metals' therapeutic effects are still being unlocked 

by modern science, opening up new avenues and potential medical applications. 
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Regenerative medicine has developed as a revolutionary discipline with the goal of restoring 

tissue and organ performance while offering cutting-edge treatments for ailments that were previously 
incurable. With their capacity to mimic the intricate architecture and capabilities of native tissues, 
biomaterials have emerged as a key component of regenerative medicine. This abstract examines the 
various uses of biomaterials in regenerative medicine, emphasizing their critical function in the 
development of novel therapeutic approaches, drug delivery, and tissue engineering. A key area of 
regenerative medicine is tissue engineering, which uses biomaterials to build scaffolds that resemble 
the extracellular matrix (ECM), supporting cellular connections and provide structural support. The 
regeneration of damaged or destroyed tissue is aided by these scaffolds, which serve as templates for 
cell adhesion, proliferation, and differentiation. Tissue engineers can customize the scaffolds to meet 
the needs of particular tissue types and patients by choosing the right biomaterials, such as 
biodegradable polymers or decellularized matrices. With effective regeneration being seen in many 
tissues, including bone, cartilage, skin, and organs, the use of biomaterials in tissue engineering has 
made impressive strides. Additionally, the development of biomaterials has facilitated the development 
of cutting-edge regenerative medicine techniques including biofabrication and stem cell-based 
therapies. Biofabrication creates complex tissue structures with extreme precision by combining 
biomaterials with cutting-edge manufacturing processes. For example, layer-by-layer assembly of cells 
and biomaterials is possible with three-dimensional (3D) bioprinting, allowing the construction of 
complex tissue architectures. On the other hand, stem cell-based therapies make use of biomaterials to 
create the ideal milieu for stem cell survival, differentiation, and integration into host tissues. 
Biomaterials can improve the functioning and engraftment of transplanted stem cells, increasing their 
capacity for regeneration. In conclusion, biomaterials have become crucial instruments in regenerative 
medicine, revolutionizing the healthcare industry by offering cutting-edge approaches to tissue repair, 
medication delivery, and therapeutic approaches. Advances in biotechnology and material science, as 
well as the capacity to manufacture biomaterials with specific qualities, continue to develop the 
discipline. Despite ongoing difficulties, the numerous uses of biomaterials in regenerative medicine 
hold great promise for the creation of efficient and individualized treatments that will revolutionize 
patient care and enhance quality of life. 
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Abstract: In this study, the investigation of novel ZrCuCa-based quaternary Thin Film Metallic Glasses 

(TFMGs) is presented, as a possible candidate for improve the performance of orthopaedic implants. 

ZrCuCa-based quaternary films are deposited by 

cathodic arc evaporation method. The coatings are prepared to improve the surface properties of 

Ti6Al4V alloy. The ZrCuCa-based coatings combine their exceptional mechanical capabilities with the 

corrosion resistance of amorphous metallic glasses. Small amount of Mo, Mg, Si, and Sr were added 

into ZrCuCa structure, forming quternary systems. The electrochemical tests were performed in SBF at 

human body at 37°C. In vitro immersion tests were also carried out in SBF for 1, 7, and 14 days at 37 

± 0.5 °C. The surfaces were characterised by smooth morphologies in most cases, results being ascribed 

to their amorphous nature. The hardness and adhesion were improved, the best one was achieved in the 

case of ZrCuCaSi. Both in vitro electrochemical and bioactivity experiments showed that all coatings 

improve substrate behaviour in simulated conditions, emphasizing their potential as medical 

biomaterials. 
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Introduction  
Due of its qualities, such biocompatibility and fluoride release, glass ionomer cement (GIC) is 

frequently utilized in restorative dentistry, having its limits in terms of resistance and mechanical strength.[1] 
In order to improve it's qualities and broaden its clinical applications, the addition of silver nanoparticles 
(AgNPs) was explored.[2] This has drawn attention as a potential method to improve both its mechanical 
and antibacterial qualities, making it a top biomaterial.  

Due to their high surface-to-volume ratio and distinctive physicochemical features, silver 
nanoparticles have strong antibacterial capabilities. The nanoparticles' release of silver ions can stop the 
growth of bacteria, fungus, and other microbes.[3]  

The article's aim is to provide examples from clinical studies where the use of this new material has 
improved antibacterial effectiveness.  

Experimental  
Through a variety of laboratory and clinical procedures, including biological tests for biofilm 

identification, intraoral plaque staining, oral inspection, and specific plaque indices, the antimicrobial 
activity of GIC materials was studyed. This study tried to demonstrate the viability of using this material in 
a variety of restorative treatments, such as crown cementation or cavity filling. 

Discussions 
Incorporating silver nanoparticles into GIC has improved the substance's physicochemical and 

antimicrobial characteristics against a variety of oral microorganisms. Infection and secondary caries risk 
are decreased because it provides long-lasting antibacterial action.[4] 

Enhanced mechanical strength, lower water sorption, increased wear resistance, and reduced 
polymerization shrinkage have all been documented in other research. [1] 

Improved clinical results, patient satisfaction, and long-term restoration stability are all a result of the 
material's improved characteristics.[2] 

Conclusion 
The findings highlight the potential of GIC materials with AgNPs as a promising biomaterial in 

restorative dentistry. Furthermore, the antimicrobial efficacy has been significantly enhanced.  
1. Gunay, A., Celenk, S., Adiguzel, O., Cangul, S., Ozcan, N., & Cakmakoglu, E. E. Comparison of 
Antibacterial Activity, Cytotoxicity, and Fluoride Release of Glass Ionomer Restorative Dental Cements in 
Dentistry. Medical Science Monitor: International Medical Journal of Experimental and Clinical 
Research, (2023), 29, e939065-1. 
2.  Enan, E. T., Ashour, A. A., Basha, S., Felemban, N. H., & El-Rab, S. M. G. Antimicrobial activity of 
biosynthesized silver nanoparticles, amoxicillin, and glass-ionomer cement against Streptococcus mutans 
and Staphylococcus aureus. Nanotechnology, (2021), 32(21), 215101. 
3. Ashour, A. A., Basha, S., Felemban, N. H., Enan, E. T., Alyamani, A. A., & Gad El-Rab, S. M. 
Antimicrobial Efficacy of Glass Ionomer Cement in Incorporation with Biogenic Zingiber officinale Capped 
Silver-Nanobiotic, Chlorhexidine Diacetate and Lyophilized Miswak. Molecules, (2022), 27(2), 528. 
4. Moghadam, M. G., Bagherzade, A., Ghorbanzade, F., Hanafi-Bojd, M. Y., & Yousefi, M. (2022). In-Vitro 
antibacterial activity of glass ionomer cements containing silver nanoparticles synthesized from leaf extract 
of Mentha piperita. Dentistry 3000, 10(1). 
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Introduction. The Girifalco - Good equation is used for estimating the surface free energy of polymeric 

materials [1-3]. This restriction appears because of a parameter that relates the molar volume of the 

liquid used for testing and the one for the solid. Given that for a metallic material the concept of molar 

volume cannot be applied, this parameter was modified by estimating a constant similar to the molar 

volume. 

Experimental. Five experimental alloys from the TNZT system were used for the study: Ti-9Nb-8Zr-

xTa-2Ag, the concentration of tantalum varies as x=0,5,10,15,20%Ta. The surface of the samples was 

polished and the surface free energy was determined using the sessile drop method on the KRUESS 

DSA30 tensiometer. The experimental results were compared with the values obtained from the 

modified Girifalco - Good equation. 

Results and Discussion. The modified equation was used to predict the surface free energy for water, 

diiodomethane and ethylene glycol, liquids used for experimental determination. The results thus 

obtained were compared with the experimental one and a good prediction of the surface free energy 

was observed. A dependence between liquid molar volume and solid density was observed and further 

investigations will enhance the accuracy.  

Conclusions. The modified equation predicts acceptable accurate surface free energy for metallic 

materials, reducing the number of determinations to one, i.e. the use of one single liquid. Further studies 

on model parameters are required to enhance the accuracy.  
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Introduction. Spinal cord injury (SCI) results in paraplegia for many patients worldwide. SCI means 

also the patient is confined to a wheelchair and the effects of long time sitting produce other diseases. 

Medical exoskeletons are a solution to improve patient conditions[1][2]. Active exoskeletons are the 

devices that can provide movement and allows moving of the lower limbs. 

Experimental. In this paper is presented a method to allow smart control of an exoskeleton build 

allowing to asses current position and is able to predict dangerous situations and also incorrect positions 

for the patient.  A smart camera running a computer vision program is able to identify limb positions 

and using artificial intelligence algorithm is able to predict dangerous situations for the patient. A smart 

camera Jevois 1.0 is able to recognize position in space as well as distance of the cinematic elements of 

the active exoskeleton. In case the camera detects a distance that will not allow to control will alert the 

user. 

Results and Discussion. The algorithm developed shows a 98% detection rate and 1% false positive 

detection. The good rate is achieved because the colours of the exoscheleton cinematic elements have 

the same colour. 

 
Fig. 1: Identification of exoskeleton position 

Conclusions. Smart camera provide a good hardware platform to identify exoskeleton position. The 

algorithm proposed provides a good detection of exoscheleton cinematic elements. 
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Introduction. Chest compression devices are a great help for emergency services as it allows the 

operator to avoid fatigue and also provide the great advantage that one person can handle a single 

patient[1][2]. While without automated CPR, there is need of 3 persons to continuously compression 

the patient even to 40 minutes according to many first aid regulations. Also, for the life-saving 

operations in remote areas such as mountains the control of the gear is of vital importance.  

Experimental. The experimental setup is considering an automatic chest compression device that is 

controlled taking into account the actual information about the patient but also the historical information 

if is available. Local information is concerning i) the pressure applied, which is dependent of the body 

dimensions and age of the patient ii) pulse of the patient iii) oxygen level in blood. 

Results and Discussion. The virtual setup using IoT(internet of things) communication between 

automatic chest compression device and the operator using an Android Tablet shows the system might 

work effectively and allows the operator to set the device according to the patient data..  

 

 
Fig. 1: Legend (Times New Roman font, size 11, italics) 

Conclusions. A holonic control approach to medical devices might provide effective and consistent 

aids for live saving. 
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Diabetic foot is the most formidable complication of diabetes. The risk of getting amputated in 

the case of patients with diabetic foot is very high, that's why the initiation of treatment, from the first 

signs of diabetic foot lesions, is essential. 

The authors present the different types of modern dressings used in the treatment of diabetic 

foot injuries and their advantages. 

The use of modern dressings in the treatment of the diabetic foot is extremely feasible, and the 

price-quality ratio is optimal. 
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Aims: MTA is a reliable material and appears to improve clinical cases involving root repair, bone and 

pulp healing. MTA has proven to be a material well tolerated by tissues with good sealing, antibacterial 

and radiopacity properties. In the traditional way immature teeth or teeth with apical resorption were 

treated with calcium hydroxide in order to achieve an apical barrier before obturation. Today it is 

considered that the “apexification procedure” is a highly successful technique but with disadvantages 

such as imperfect apical closure, patient compliance with multiple appointments and possible root 

fracture. Immediate obturation with MTA is an alternative to apexification and nowadays has become 

the standard of care. MTA is a biocompatible material with an antibacterial effect similar to that of Ca 

(OH)2, but it has the property of providing a biologically active substrate for cell attachment inducing 

cementum and bone formation. This procedure has been shown to be clinically successful, disregarding 

the need for multiple appointments, minimizing the possibility of root fracture or recontamination 

between the sessions required for apexification.   

Methods: The clinical steps were performed following the manufacturer’s instructions. Briefly, after 

anesthesia and isolation, mechanical treatment, irrigation with sodium hypochlorite, MTA powder 

mixed with sterile water, the dental crown was properly sealed with glass ionomer cement, or by the 

final restoration, followed by clinical and radiographic examinations at follow-up periods. 

Results: Absence of symptoms, healing of periapical tissues, apexification or maintenance of vitality 

were recorded for periods of at least 12 months. 

Conclusions: Bioactive material like MTA can accelerate and results predictable healing. May be 

recommended for routine filling and endodontic and dental pulp regeneration.  
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Osteonecrosis of the jaw is a rare but serious adverse event associated with biphosphonates 

treatment for bone metastases in solid tumors, more commonly with the intravenous  infusion of the 

drugs (zolendronic acid).  Patient`s comorbidities may contribue to a high risk of osteonecrosis, such 

as osteoporosis, endocrine therapy for HR positive breast cancer (aromatase inhibitors), periodontal 

disease, glucocorticoid therapy.  Beware of this potential risk, before treating bone metastases with 

bisphosphonates, therefore, plan the prophylaxis and early diagnosis. Before starting bisphosphonate 

therapy for a bone-metastatic cancer patient, a detailed examination and panoramic x-ray scans of the 

oral cavity should be completed. If any dental invasive procedure is highly necessary, the 

bisphosphonate treatment should be interrupted, till the dental treatment is completed. Biphosphonate 

therapy should be stopped during the healing period. Women who have the oral treatment will take the 

ibandronic acid tablets for 36 months. 

We report the case of a bone-metastatic breast cancer in an elderly woman, treated from january 

2020 until january 2022 (24 months) with oral biphosfonates associated with anti-neoplastic therapy 

(CDK4/6 inhibitor/palbociclib and letrozole). The breast cancer was diagnosed on february 2008, NST 

G2, negative for human epidermal growth factor receptor 2 (HER2), estrogen receptor (ER), and 

progesterone receptor (PR) positive, stage I (pT1NoMo), with a PFS of 11 years. Osteonecrosis of the 

jaw occured after two years of bone metastasis treatment, therefore, antineoplastic treatment had to be 

delayed, with the high risk of progressive disease. Sign and simptoms were pain, adjacent soft tissue 

inflammatory swelling, infection, a stage 2 osteonecrosis, treated with antibiotics and oral nonsteroidal 

anti-inflammatory drugs. 12 month after the antineoplastic treatment interruption, the imaging 

evaluation revealed stable disease according to the RECIST1.1 criteria. 
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Abstract  

Background: A surgical clip from the cystic pedicle (cystic artery and cystic duct) can migrate to the 

duodenum after laparoscopic cholecystectomy related of complicated and difficult cholecystectomy. 

Methods: Six hundred and thirty-five patients with laparoscopic cholecystectomy were analyzed 

retrospectively in our department between 2020 and 2021.  

Results: From the total of patients, twenty-seven had imminent fistulas (biliary-digestive) from which 

the migration of metal clips into the duodenum or stomach was shown in 2 (0.31%) cases at 6 weeks 

follow-up. Removal of the clips by endoscopy treated the complication.  

Conclusions: Therefore, a good surgeon's handling can reduce the incidence of such a complication and 

most cases can be managed successfully by using endoscopy, staplers or endoscopic retrograde 

cholangiopancreatography.  
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Abstract  

Background: Anastomotic leakage is one of the most serious complications after colorectal surgery. 

The objective of this study was to assess the incidence of postoperative colorectal side-to-side 

anastomotic leakage by using staplers.  

Methods: One hundred and sixteen patients undergoing colorectal side-to-side anastomoses using 

staplers between 2021-2022 were included in the study from which 14 (12.06%) patients had 

anastomotic leakage. Mean operating time (min), duration of hospital stay, and anastomotic leakage 

were documented.  

Results: All the patients including 74 males and 42 females had performed colorectal side-to-side 

anastomoses using staplers within this period. Mean operating time was 110 min and mean duration of 

hospital stay was 6 days. During the hospitalization period, we had 9 (7.75%) patients with anastomotic 

leakage at 7 days after surgery and another 5 (4.31%) patients with anastomotic leakage later they were 

discharge (within 20-30 postoperative days). 

Conclusions: The incidence rates of our complications were found to be low, namely anastomotic 

leakage related of using staplers. Stapled colorectal anastomoses are associated with a good outcome in 

our center.  

 

Keywords: anastomotic leakage, colorectal staplers, operating time, complications. 
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The effect of platelet-rich fibrin (PRF) in enhancing the healing after oral surgical interventions 

is still a matter of debate. Since the first description by Choukroun1 in 2000, platelet-rich fibrin (PRF) 

has become an important surgical adjuvant in oral surgical procedures. PRF is a second-generation 

platelet concentrate produced without biochemical blood manipulation, and is constituted of three key 

parameters: first, the presence of platelets and their activated growth factors that are substantially 

embedded into the fibrin matrix during the natural polymerization process5; second, the presence of 

leucocytes and their cytokines that contribute to anti-infectious action and immune regulation in the 

healing process, third, the density and complex organization of the fibrin matrix architecture produced 

by a natural polymerization, without the addition of any anticoagulant or gelling agent1. Although many 

indications for the use of PRF in oral surgical procedures have been suggested, due to its biological 

potential to improve the wound-healing process, it is necessary to observe which of these oral surgical 

indications have been proven to be effective under an evidence-based analysis, leading to its 

recommended use in the enhancement of tissue/bone formation.  
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The use of the gamma rod in the treatment of fractures of the trochanteric massif is the method 

most used in our Clinic, in the case of elderly patients and those in whom we suspect the existence of 

osteoporosis. 

We are going to present you some cases, treated in our department, in which the gamma rod was used 

in the presence of fractures at the level of the trochanteric massif. In these patients, pseudarthrosis was 

present, and the osteosynthesis material (centromedullary) used was damaged, broken, for which reason 

surgical reintervention was necessary. 

The appearance of pseudarthrosis could be due to an insufficient reduction of the fracture focus, closely 

related to the presence of the associated pathology and a modest compliance on the part of the patients. 

The studied cases show us that an important place in the success of the treatment of a patient with a 

fracture at the level of the trochanteric massif is a surgical technique along with the best possible 

reduction, an understanding on the part of the patient and his family of the importance of recovery and 

respect the indications received at discharge. Last but not least, the recommendations and treatments 

accompanying the associated pathology present in all subjects followed must be rigorously followed. 
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              The oral cavity has structures belonging to teeth, marginal periodontium, and oral mucosa 

with morphophysiological and histological structures specific to each type of tissue. 

            Biocompatibility is a requirement that must be met by all dental materials that are inserted into 

the living tissues of the oral cavity. 

            Therefore, the various restorative materials, whether dental or prosthetic, produce, under certain 

conditions, injuries to the tissues to which they are applied. These injuries may be allergic, physical, 

chemical, inflammatory, premalignant or malignant in nature. 

This paper aims to analyze the literature and clinical observations on the impact of restorative materials 

in prosthodontics on the soft tissues of the oral cavity. We will follow two directions: how materials 

used in fixed prosthodontics act on periodontal tissues and how materials from which mobile 

prosthodontics are made active on the oral mucosa. 

            Regarding the restorative materials used in fixed prosthodontics, we found that the least tolerated 

by periodontal tissues were: gaudent cast metal crowns, acrylic crowns, and metal-acrylic. The surface 

texture of the restorative materials influences the retention capacity of the plaque, all restorative 

materials can be suitable if they are well processed, finished, and accessible to hygiene. The irritating 

effect is not so much due to the restorative material, but to the non-compliance of the technological 

chain, together with insufficient processing and finishing that allow the retention of the plaque. 

Prosthetic stomatitis or prosthetic stomatopathy is an inflammatory condition of the oral 

mucosa in contact with a partial or full denture. It is extremely common in the upper jaw, if not 

exclusively in the mucosa of the palatal vault, which it affects partially or totally. It is often 

asymptomatic, discovered by the dentist by chance, when the patient presents for other reasons 

(prosthesis fracture, splints, pain, etc.). 
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When a tooth is severely chipped, porcelain-fused-to-metal (PFM) crowns are routinely utilized 

to repair the damage and preserve the healthy tooth structure. The natural appeal of porcelain and the 

strength of metal are combined in porcelain-fused-to-metal fixed dental prosthesis (PFM-FDP), which 

have been utilized as the standard and most popular aesthetic option for dental restoration due to their 

strong clinical performance and low failure rates. In addition, the physical characteristics of the material 

used have a significant impact on its success.  

Various dental casting alloys can be utilized to create this kind of framework thanks to 

advancements in materials and manufacturing processes, which always take into mind the materials' 

biocompatibility. Due to this, the impact of three different commercial Co-Cr based alloys used as 

dental materials on the human body has been investigated and compared.  Testing procedures included 

electrochemical tests, three-point bending determinations and metallographic inspections of the 

microstructure.  

Two of the dental alloys' dendritic microstructures, as well as their porosities and imperfections 

were identical according to the metallographic analyses. The samples exhibit surface passivation, 

reaching closed corrosion potential values, according to the corrosion and pitting potential tests, 

indicating that the alloys under study have high resistance to pitting corrosion. The sample with the 

highest Cr concentration also showed a slightly higher corrosion resistance when the Electrochemical 

Impedance Spectroscopy technique was employed, as corrosion resistance tends to rise with higher 

applied potentials, higher impedance values, and higher phase angle values. Additionally, the alloy with 

the lowest Cr concentration has the lowest elastic modulus values in the three-point bending test.  

According to all of the obtained results, the investigated Co-Cr alloys are recommended for the 

effective treatment of patients who have dental prosthesis with metal frameworks. 
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Abstract: Minimally invasive techniques (TEP, TAPP) are modern prosthetic procedures for the 

surgical treatment of inguinal hernia. 

Between March 2013 and March 2023, we treated 300 patients with inguinal hernia 

endoscopically/laparoscopically. Of these, 39 had recurrent hernias after open procedures. 

The average operative time was 58.49 minutes and there were no situations in which conversion to open 

surgery was needed. 

Among the advantages of the laparoscopic approach, we mention that it can more easily identify the 

existence of a contralateral hernia, it can accurately identify other hernia defects that are more difficult 

to identify through the open method, the prosthesis is large and can ensure the prevention of other hernia 

defects. And last but not least, it is a good indication in the case of recurrences following open 

procedures. 

Although the Lichtenstein tension-free procedure remains the gold standard for groin hernia treatment, 

the laparoscopic approach has stood the test of time, becoming more and more preferred by patients 

and surgeons. The results are good provided that the indication and the technique used are correct. 
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The dental implants made of zirconia can lately represent a good alternative to dental implants 

made of titanium and its alloys. 

The use of zirconia in implantology presents complex aspects. The success in these clinical situations 

is ensured by several factors - the material used to make dental implants, the design of the implant, the 

type of implant, osseointegration, surgical technique and prosthetic aspects. 

This material highlights the most recent and diverse aspects of the specialized literature on zirconia 

implants. 

The approach is intended to be as objective and complex as possible and takes into account notions 

related to the mechanical, aesthetic, chemical and biological properties of these types of implants, 

aspects related to osseointegration, notions of biocompatibility and the compatibility with the immune 

system. 

The advantages of using these types of implants are represented by superior aesthetic aspects, reduced 

bacterial adhesion at this level, lack of corrosive products and favorable mechanical properties. 

The topic is vast and opens new horizons, the reporting of zirconia implants is compared to titanium 

implants and its alloys, which still represent the material of choice used in today's dentistry. 
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Introduction The number of deaths due to cardiac disorders is predominant globally [1], regardless of 

ethnicity, race or gender. Monitoring the patient's heart rate provides a positive contribution in 

cardiovascular disease monitoring.  

Experimental: The heart rate sensor is used to identify heart rate changes. Photoplethysmography 

technology is used to measure blood pressure and oxygen saturation. 

The pulse monitoring device elements used are, as seen in Figure 1 are: the Arduino Uno board, the 

PPG pulse sensor, OLED screen and Bluetooth module. Once the components are connected, the 

platform will be used Arduino IDE and code made, to program this system. 

Results and Discussion: The resulting heart rate data are displayed on the Arduino's serial monitor, on 

the OLED screen and transferred through the Bluetooth module, to the mobile phone, on Ardutooth 

application (Fig.1). In this way, the patient can be monitored from a certain distance. The doctor can 

see on the phone when a pulse value that is too low or too high and will be able to interpose on the 

patient's condition. 

 
Fig. 1: Block diagram of the proposed system architecture 

Conclusions: By compiling proper coding for heart rate detection on the Arduino board, the results 

showed that heart rate can be detected from variations in blood flow in the finger. 

This research integrates engineering design and problem solving with biomedical science to improve 

wearable cardiac monitoring devices. This can improve the quality of health of heart patients and act as 

a warning of serious heart problems. 

References:  [1] W. H. Organization, Global status report on noncommunicable diseases 2014,  

https://www.who.int/news/item/02-09-2019-who-updates-cardiovascular-risk-charts 

 

  



 
 

 

 
184 

 

Biomechanical approaches in medicine 

 
Radu Eugen Breaz, Radu Fleacă, Valentin Oleksik, Mihaela Oleksik, Mihai Roman, Mircea Sopon, 

Ioana-Codruța Lebădă, Cosmin Mohor, Adrian Boicean 

 
Lucian Blaga University in Sibiu 

 

This work aims to present two implementations of engineering methods in medicine. In the first 

approach, using specific software and equipment for measuring materials strains and deformations the 

mechanical behavior of orthopedic cement loaded with antibiotics in the operation room was studied.  

By using the engineering approach and equipment it was found that major strain, minor strain 

and Von Mises strain values are increasing with the degree of deformation of the sample. In the second 

approach, by using an experimental approach consisting of a tensile – compression testing machine, an 

optical measuring system for strains, and a layout necessary to fix the spine segment on the machine, a 

biomechanical study of the osteoporotic spine fracture was performed.  

This experimental method proved to be a valid technique to acquire data regarding the 

biomechanical behavior of the osteoporotic spine and the mechanisms involved in osteoporotic spine 

fractures. The advantage of the proposed method was that the entire study was an experiment, using 

optical methods, increasing the precision of the material data input, and it did not involve a real spine 

fracture. 
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Single-point incremental forming (SPIF) at room temperature could be considered one of the 

best approach when manufacturing medical devices. Because SPIF is not yet widely accepted at an 

industrial level, specialized technological equipment is available only within research facilities, thus 

multi-axis computer numerically controlled (CNC) milling working centers and serial industrial robots 

are generally used to unfold the process. No matter what technological equipment is used, Ti6Al4V 

titanium alloy as a biocompatible material, is suitable to be used for manufacturing cranioplasty plates.  

However, Ti6Al4V titanium alloy is known as a low-plasticity material when subjected to 

plastic deformation at room temperature, so special measures had to be taken. The experimental results 

of processing parts from Ti6Al4V titanium alloy by means of SPIF and technological aspects are 

considered.  

The experimental program unfolded provided some information regarding the technological 

conditions in which some improvements (mainly an increase in the achievable wall angle) in the results 

of processing Ti6Al4V alloy at room temperature could be achieved. Also, it was presented that using 

continuous paths, a part (cranioplasty plate) with irregular shapes and with rapid variations of the wall 

shapes and angles has been processed. 
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Purpose: Gastric schwannoma is a mesenchymal tumor, and the main complications given by this 

pathology is represented by compressive phenomena. Malignant transformation of these types of tumors 

is rarely met. Gastric flexometallic prosthesis are reserved especially for cases that are outdated from 

an oncological point of view. The biodegradable stent alternative is feasible, having the advantage of 

not requiring extraction and having a better tolerance. They can also be used as an alternative treatment 

in strictures with associated fistulas. 

Material and Methods: We present the case of a 75-year-old patient endoscopically diagnosed with a 

gist at the level of the esogastric junction, having a tumor implant that additionally invaded the liver 

and diaphragm detected by tomography. Upper polar gastrectomy with eso-gastroanastomosis and 

irregular hepatectomy (II liver segment) was performed. The postoperative evolution was hampered by 

the appearance of an anastomotic fistula, which closed under conservative treatment. The 

histopathological result highlighted the diagnosis of gastric schwannoma and benign gastrointestinal 

stromal tumor. 

Results: 6 months after the surgery, the patient presented progressive dysphagia with complete eso-

gastric stenosis. Endoscopic prosthesis could not be performed and gastro-esophageal prosthesis with 

flexo-metallic prosthesis through gastric approach was decided. Due to pain complaints and pronounced 

dysphagia at 3 months, the patient requested the suppression of the flexo-metallic prosthesis. Later, due 

to consecutive esophageal stenosis, a biodegradable esophageal prosthesis was inserted, with a 

favorable evolution at 3 months postoperatively. 

Conclusions:  The choice of the right type of prosthesis in the case of eso-gastric strictures must be 

individualized according to the characteristics of the patient, the type and location of the tumor and the 

postoperative prognosis. Most studies show a favorable risk/benefit ratio when choosing to achieve 

complete relief of dysphagia by using biodegradable stents, but larger studies with longer follow-up are 

needed. 

 

Gist= gastrointestinal stromal tumor 
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Dental alloys’ biocompatibility may be altered by corrosion products generated as a result of 

exposure to a simulated body fluid and changes to the corrosion potential in use. These elements may 

result in the release of metallic ions, which can produce localized swelling or systemic allergic reactions 

in the tissue around them.  

Ni-Cr alloys are renowned for their high strength, minimal thermal expansion, and resistance to 

corrosion. They are suitable for patients with metal allergies because they are also very biocompatible 

and hypoallergenic. Due to their strength and durability, Ni-Cr alloys are commonly used for posterior 

(back) dental restorations. Additionally, Co-Cr alloys offer a high strength-to-weight ratio, which makes 

them perfect for partial dentures where the prosthesis must be light.  

Two dental alloys based on Ni-Cr and Co-Cr have been investigated and compared for utilization in the 

production of bridges and crowns in terms of their corrosion effects, mechanical characteristics, and 

level of biocompatibility. Samples of commercial Ni-Cr and Co-Cr alloys were investigated after being 

exposed to aerated Ringer’s solutions at various potentials and by electrochemical tests, the growth of 

a passive oxide layer was observed. 

The outcomes of these investigations agree with microscopic examinations. According to the results, 

Co-Cr alloys have greater corrosion resistance than Ni-Cr alloys, with resistance levels for both alloys 

rising as the potential rises. The investigated alloys showed exceptional corrosion resistance regardless 

of the population’s eating habits or temperature, which can change the potential of the oral prosthetic 

devices. Both alloys are therefore strongly advised for treating patients who have dental prosthesis with 

metal frameworks. 
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The transabdominal preperitoneal (TAPP) tehnique for inguinal hernia repair was first 

described by Dr. Gerhard Wantz in 1992. 

In the last period, the most common techniques for inguinal hernia repair are transabdominal 

preperitoneal (TAPP) repair and totally extraperitoneal (TEP) repair. 

Laparoscopic minimally invasive surgery is increasing, and in the last decade some modifications of 

the technique have been introduced, especially concerning mesh type, fixation, and peritoneal closure. 

Currently, a standard unique technique is still missing, and modifications of the technique might be 

useful in challenging cases, such as the use of fibrine glue to both fix the mesh and close the peritoneum.  

 The aim of this note is to discuss and update some tips and tricks as well as recent modifications 

of the trans-abdominal preperitoneal (TAPP) repair of groin hernia, and exemplifying all the post-

operative complications encountered in our clinic, since 2018, the first year of such surgical 

interventions performed by us. 

The three-dimensional mesh, anatomically curved shape, sealed edge and medial orientation 

marker allow for easier positioning than a conventional flat mesh and also enhance the speed and 

simplicity of placement. 
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A large varition of surgical techniques pertaining to a single condition demonstrate unmet 

technical needs and unnaceptable outcomes. The epitome of this theory is the inguinal hernia for which 

more than 200 different techniques regarding open repair were described.  Refering to the pletora of 

“improvements and variations”in this domain Bilroth predicted that "If we could artificially produce 

tissues of the density and toughness of fascia and tendon, the secret of the radical cure of hernia would 

be discovered". Seven decades later Hogan accidentally produced polypropilene and fulfilled Bilroth’s 

prophecy. Various porosities and shapes have been studied in relation to healing and long term 

outcomes. It is not only the material that contributes to recurrencies, chronic pain and postoperative 

complications but the cumulative effect of complex bio-mechanical movements occurring between the 

layers of the anterolateral abdominal wall and the mesh, the strength of the prosthetic material, the 

repair technique and patient related factors such as healing and habitus. This paper presents the 

principles pertaining to the biotribology of the myopectineal orifice from a clinical perspective based 

on data derived from a cohort of patients on whom two types of 3D meshes with different porosities 

and handling where used.  
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Introduction 

Inguinal henia repair is one of the most common general elective general surgical procedures. 

Laparoscopic inguinal hernioplasty have been established to be effective and safe, with minimal 

postoperative pain, less use of analgesia, and faster return to daily normal activity. Mesh fixation in 

inguinal hernia repair, has been a controversial subject for many years. In this study, we evaluated and 

compared fixation and non –fixation in transabdominal preperitoneal (TAPP) inguinal hernia repair. 

Methods 

In this randomized retrospective trial, 14 patients diagnosed  with unilateral inguinal hernia were 

included. The study was carried out in the 1st Surgical Unit of Sibiu County Emergency Hospital for 2 

yerars who underwent TAPP inguinal hernia repair. We divede the study population in two equal groups 

of seven –group A: with mesh fixation and group B: without mesh fixation . For both grups a 15*13 cm 

polypropylene mesh was used for repair. In the fixation group , mesh was fixed to the abdominal wall 

by endodcopic tacks, while in the non-fixation group, mesh was secured without any fixation. 

Postoperative outcomes were complications, recurrence, and pain intensity in 1 day postoperative and 

after 1, 3 and 6 months. 

Results 

Group A had a longer operative time than group B (P=0.016). There was no significant difference in 

postoperative pain in both groups (P=0.8). Two patients in each group had an accidental peritoneal tear. 

One  patient in each group had scrotal edema, and postoperative 

surgical emphysema was present in two  patients in each group. No cases of postoperative wound 

infection or mesh infection were seen in both groups. The mean hospital stay is statistically insignificant 

in between both groups. The mean total cost is higher in group A than group B (P<0.001). 

 

Conclusion 

On comparing mesh fixation or nonfixation in laparoscopic TAPP repair for inguinal hernia, we 

recommend the technique without mesh fixation as there were no differences in the complications, 

hospital stay, or recurrence, but longer operative time and higher cost were seen in mesh fixation 

technique. 
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Introduction. The main objective for Mg alloys is to control the degradation rate in contact with 

biological fluids due to the influence of different factors such as pH, alloying elements, concentration, 

and types of ions. Recent research has focused on the development of highly effective polymer coatings 

on surfaces of Mg substrates for orthopedic applications. The literature has shown that are different 

types of biopolymers, which stand out due to their biocompatibility, and cell proliferation. In this study, 

two different polymer-inorganic composite coatings were obtained: cellulose acetate with 

hydroxyapatite particles and cellulose acetate with magnesium particles. We used as substrate two Mg-

based alloys Mg3Nd type. 

Experimental. The coated magnesium samples were evaluated using scanning electron microscopy 

(SEM), energy-dispersed X-ray spectroscopy (EDS), and FTIR spectroscopy. The degradation behavior 

evaluated through immersion tests and electrochemical tests in Kokubo’s simulated body fluid were 

also analysed. 

Results and Discussion. The magnesium and hydroxyapatite particles influence the structure and the 

behaviour of the coated magnesium alloys differently. Both reinforcing elements used improve the 

degradation behaviour of the Mg-3Nd alloys. 

Conclusions. The study revealed that the presence of magnesium and hydroxyapatite particles in the 

polymeric matrix has a good effect on the morphology and degradation rate of the coated magnesium 

alloys. 

Funding: This work was supported by a grant of the Romanian Ministry of Education and Research, 

CNCS-UEFISCDI, project number PN-III-P4-ID-PCE-2020-2591, within PNCDI III.  
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Introduction: Uncontrolled bleeding caused by a traumatic injury can give rise to numerous 
complications, including hypothermia, coagulopathy, reduced blood pressure, acidosis, bacterial 
infection, and multiple organ failure [1]. Therefore, there is a significant interest in promoting 
hemostasis, preventing wound infections, and enhancing the wound-healing process when it comes to 
hemostatic agents [2]. To mitigate the risk of infection at the site of a lesion, we propose an alternative 
solution in the form of a chitosan-based sponge, and antimicrobial agents such as silver nanoparticles 
(AgNPs) and lavender essential oil (LEO). The aim of this work is to provide a new type of hemostatic 
sponge with antibacterial barrier against a wide range of gram-positive and gram-negative 
microorganisms. 
Experimental: The behavior of polymeric composition sponges based on chitosan was studied by 
immersion of samples in phosphate-buffered saline (PBS) solution. Thus, swelling properties and 
degradation of samples, evaluated by mass loss were determined. Moreover, structural analyses were 
determined by FTIR and SEM. Antioxidant activity and antimicrobial analysis (Staphylococcus 
epidermidis and Enterococcus faecalis VRE 2566 (Gram positive), Pseudomonas aeruginosa ATCC 
27853, Klebsiella pneumoniae ATCC 10031 and Escherichia coli ATCC 35218 (Gram-negative strains) 
were also determined. 
Results and Discussion: The behavior of samples in contact with PBS showed that the presence of 
antimicrobial agents, silver nanoparticles, and lavender essential oil in the chitosan compositions 
improves the absorption of biological fluids while decreasing the contact time with the affected areas. 
The solubility in PBS of the analyzed samples represents a characteristic of biodegradability, which 
offers potential benefits of applicability in the absorption of biological fluids in case of surgical 
interventions or accidents. 
Conclusions: In conclusion, we can assert that the content of 1% and 3% lavender essential oil in 
chitosan polymeric compositions can be useful in medical applications for absorbing biological fluids. 
Instead, the content of 5% essential oil is effective for applications that require the release of active 
components from biodegradable devices.  
References 
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Aim: The aim of this study was to measure and correlate the values of maximum insertion and removal 

torques of mini-implants in the artificial posterior maxilla.  

Material and methods: This study compared peak insertion and removal torque values of three 

commercially available self-drilling mini-implants (Lomas / Mondefit® (2 × 8, 11, 13 mm), Leone® 

(1.5 × 8 mm), Dual Top® Jeil Medical Corporation (1.4 × 6, 8 mm, 1,6 × 6, 10, 12mm, 2 × 6, 8, 12mm)), 

having different diameters (1.4, 1.5, 1.6, 2 mm) and lengths (6, 8, 9, 10, 11, 12 mm), divided into three 

groups. All screws were inserted in artificial bone samples (Sawbones, oras) and the maximum insertion 

and removal torque values were recorded with a digital torque sensor.  

Results: There were statistically significant differences between the maximum insertion and removal 

torque values of different groups of mini-screws and between the maximum torque values for different 

mini-implants with the same length.  The Jeil® screw and Leone® showed the lowest average torque 

values (6.5 and 12.4 Ncm) compared with Mondefit®, (30.9, 29.4, 25.4, and 24.8 Ncm, respectively). 

There was no correlation between the diameter of the implants and torque values. The Mondefit® 

showed the largest standard deviation (4.71 Ncm) and the Jeil® implant the smallest (1.63 Ncm). 

Conclusions: The higher success rates for miniimplants depend on specific maximum insertion and 

removal torque values.  Future studies aim to identify a range of safe torque levels and understand the 

factors influencing these measures.  

Keywords: self-drilling mini-implants, insertion torques, removal torques  
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Introduction. The influence of Zn content on mechanical properties and in vitro degradation of ternary Mg-
Zn-Ca alloys was investigated. It is well known that Ca and Zn exhibit high biocompatibility, being 
successfully used to improve the magnesium mechanical properties and degradation process. In this study, 
we kept constant the Ca content at 1.0 wt.%, since the Zn content was variated at 1.0 wt.%, 3.0 wt.%, and 
5.0 wt.%. The Zn content increases the corrosion resistance and the mechanical properties of Mg-Zn-Ca 
alloys but if it is added in an amount higher than 5 wt.% it can have a detrimental effect on alloy properties. 
Experimental. The material composition and microstructure were analysed based on X-Ray Diffraction 
(XRD) using a Panalytical X-Pert PRO diffractometer (Malvern, Great Britain) with CuKα radiation. The 
microstructure observations were performed with an Olympus BX51 microscope (Olympus Life and 
Materials Science Europa GMBH, Hamburg, Germany) and through scanning electron microscopy based on 
an FEI QUANTA INSPECT F microscope (FEI Company, Eindhoven, Netherlands) with an energy 
dispersive spectroscopy. The mechanical tests were made using an Instron-5569 universal testing machine 
at 23°C and at a constant crosshead speed of 1.0 mm/min. The elasticity modulus and ultimate tensile 
strength were experimentally determined based on the stress-strain curve. The degradation properties were 
studied through electrochemical measurements and immersion tests in the simulated body fluid (SBF) 
solution. A typical three-electrode system comprised of a platinum counter electrode, a saturated calomel 
electrode (SCE), and the sample set as the working electrode, was involved. An open circuit test and a 
potentiostatic analysis were done. The immersion test in the SBF solution was performed according to 
ASTM-G31-72. After 30 days, the samples were removed and cleaned with chromic acid. The corrosion rate 
expressed in mm/year was computed according to the ASTM-G31-72 standard. 
Results and Discussion. After the phase composition and microstructure evolution were performed, it was 
noticed that the Zn presence had an important influence on the ternary magnesium alloy microstructure. By 
adding Zn, lamellar ternary phases distributed in the inter-dendrite area and grain boundaries occurred. By 
increasing the Zn content from 1.0 wt.% to 5.0 wt.% it was noticed that the ultimate tensile strength (UTS) 
increased (1.0 wt.% UTS = 105 ± 4 MPa; 3.0 wt.% UTS = 160 ± 10; 5.0 wt.% UTS = 173 ± 5 MPa). Young’s 
modulus had, in all the cases, a value close to 45 GPa. Regarding the degradation rate, it increases slowly 
from 2.13 ± 0.2 mm/year for 1.0 wt.% to 2.92 ± 0.5 mm/year for 3.0 wt.%, and when the Zn content was 
reached [1]. 
Conclusions. The Zn content can tailor the mechanical properties of the investigated ternary alloy. The UTS 
can be improved up to about 170 MPa. The in vitro degradation behaviour revealed that Zn addition 
increased the corrosion potential and corrosion current density. It was concluded that increased Zn content 
must be carefully controlled when materials with improved corrosion resistance are needed. 
Funding: This work was supported by a grant of the Romanian Ministry of Education and Research, CNCS-
UEFISCDI, project number PN-III-P4-ID-PCE-2020-2591, within PNCDI III.  
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doi:10.3390/ma15031148.  
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Introduction  
Our foremost goal is to explore the substantial potential of utilizing biodegradable magnetic scaffolds 
to advance bone tissue engineering and oncological research. This involves investigating their unique 
properties and capabilities in promoting tissue regeneration and their ability to enhance targeted drug 
delivery for cancer treatment. By focusing on these specific areas, we aim to contribute to developing 
more effective and sustainable medical solutions in biomedicine. 
Results and Discussion. In surgical practice, limited regenerating bone defects are a major problem 
that can negatively impact a person's quality of life and increase medical expenses. To encourage 
regeneration at the site of injury, various types of scaffolds are used in the field of bone tissue 
engineering to create a favorable microenvironment. 
When seeking to repair damaged tissues or organs, artificial scaffolds can provide essential support. To 
ensure optimal results, it is important to consider several key factors when selecting a scaffold. These 
include biocompatibility, mechanical properties, biodegradability, pore size and interconnectivity, 
osteoinductivity, porosity, stability, antimicrobial effects, osteoconductivity, osteointegration, and 
osteogenesis. The use of a properly designed 3D structure is also crucial for effective repair. 
Biomimetic scaffolds serve as a vehicle for delivering valuable substances like cells, growth factors, 
bioactive agents, chemical compounds, and pharmaceuticals. The integration of magnetic nanoparticles 
(MNPs) can positively impact osteoconduction, osteoinduction, and angiogenesis, due to the generated 
magnetic field. Furthermore, these scaffolds can be adjusted in situ through the use of electromagnetic 
forces. 
There have been multiple studies showing that using scaffolds that have been reinforced with MNPs 
can activate specific signal pathways. This promotes the growth and development of osteoblasts, 
regardless of whether a magnetic field is present or not. Additionally, bone cancer can be treated with 
techniques such as magnetic hyperthermia or photo-thermal treatment. 

 
Fig. 1: Potential of biodegradable magnetic scaffolds for bone tissue engineering and oncology 

applications 
Conclusions. Research indicates that the application of external stimuli such as electromagnetic fields 
or laser light in conjunction with ferromagnetic or superparamagnetic nanoparticles has been observed 
to enhance osteogenesis and angiogenesis. Additionally, there have been promising findings regarding 
the potential of this approach to target and eliminate cancer cells. 
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Introduction (Times New Roman font, size 12, bold). A special place among the biomaterials of 

interest is taken by those used in osseointegration processes as coatings for metallic implants. Various 

types of polymer-based materials are extensively used in the biomedical field due to their 

biodegradability, nontoxicity, and compatibility with human tissues. The polymeric coatings for 

metallic implants are usually made of biodegradable and bioresorbable polymers like polylactic acid, 

collagen, or cellulose, designed to promote osteoblast proliferation at the implantation site through the 

porosity they possess and weld the bone to the implant. 

Experimental. Four polymeric coatings with the addition of hydroxyapatite were made based on 

cellulose acetate, polylactic acid, chitosan, and collagen. The samples’ surface morphology and 

elemental composition were examined using a QUANTA INSPECT F Scanning Electron Microscope 

coupled with an Energy Dispersive X-Ray Spectrometer Detector. Infrared spectroscopy was performed 

on a JASCO FTIR 6200 spectrometer using an ATR device in the spectral range 600 cm-1 - 4000 cm-1. 

The contact angle measurements were made using A KRÜSS DSA30 Drop Shape Analysis System to 

determine the wettability properties of the sample’s surface. Thermogravimetric (TGA) curves were 

simultaneously obtained using a TA Instruments SDT Q600 system with a constant heating rate of 10 

°C per minute in a nitrogen working atmosphere over the temperature range of 10 °C – 600 °C. 

Degradation and swelling studies were performed using phosphate-buffered saline solution (PBS, pH = 

7.4) under conditions that simulate the human body using the gravimetric method. 

Results and Discussion. In the case of composite polymer coatings (except the one based on collagen) 

the SEM images highlight smooth surfaces. The contact angle determination revealed a decrease in the 

values of the composite coatings relative to the polymer coatings. Regarding the results obtained for 

degradation behaviour, a differentiated evolution is observed depending on the type of polymer used. 

Conclusions. The analysis carried out on the experimental composite coatings highlight the positive 

effect of hydroxyapatite particles. 

Funding: This work was supported by a grant of the Romanian Ministry of Education and Research, 

CNCS-UEFISCDI, project number PN-III-P4-ID-PCE-2020-2591, within PNCDI III.  
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Objective: 

The goal of this research is to identify modalities which avoid or reduce the use of X-ray radiation 

methods when monitoring severe adolescent idiopathic scoliosis (AIS). This study focuses on non-

invasive techniques based on visual examination of the patient’s trunk and external deformity measures. 

 

Methods: 

None of recent AIS monitoring solutions involve Augmented Reality (AR) as a visualization tool. By 

employing AR in AIS monitoring, clinicians will be able to see 3D model of the spine directly on the 

patient’s back surface. To obtain patient-specific 3D model, a 3D optical scanner can used to scan the 

patients’ dorsal surface from which the 3D spinal curvature can be calculated. Furthermore, the 

centroids of each vertebral body (Middle Spinal Line - MSL) are obtained. On each centroid the 

corresponding vertebrae is linked, thus obtaining the patient-specific 3D model of the spine. 

 

Results: 

Using Microsoft’s HoloLens 2 headset, the clinician is able to visualise and study the patients’ specific 

3D model of the spinal column superimposed over the patient’s dorsal surface. Moreover, the clinician 

is able to annotate problematic areas and further discuss them with other practitioners. Involving this 

innovative method, it can also help patients better understand their condition and treatment options, 

improving the patient- clinician relationship. 

 

Conclusion: 

This research proposes a novel approach to monitor severe AIS using AR and 3D optical scanning. The 

aim is to reduce the use of X-ray radiation methods and provide a more accurate and interactive 

visualization of the spinal deformity. The results show that using Microsoft’s HoloLens 2 headset, the 

clinician can see a patient-specific 3D model of the spine directly on the patient’s back surface and 

annotate problematic areas. This method can also enhance the patient-clinician relationship by helping 

patients better understand their condition and treatment options. However, further studies are needed to 

evaluate the feasibility and effectiveness of this method in clinical settings. 
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Introduction. Clavicle fractures are generally treated surgically. The clavicle is a bone on which several 

forces act and the fixation and stabilization of these fractures must be solid. Thus, several types of 

implants are used for fixation, but the most common option is the clavicle plate. The multiple causes of 

failure of orthopaedic screw-plate implants for clavicle fractures are diverse and manifest differently 

from case to case. Whether the implant was not properly designed and tested sufficiently before use, or 

due to processing, errors in surgical technique, fracture reduction, or insertion and removal of the 

implant when scratches or cracks may occur, they are only some of the causes of failure of orthopaedic 

implants [1,2]. 

 

Experimental. To determine the causes of failure of an orthopedic screw-plate implant for clavicle 

fractures, an orthopedic explant of this type after failure was analyzed. Macroscopic analysis by macro 

photography and stereomicroscopy was used to identify the failure mechanisms that led to the failure 

of the plate and to observe the fracture surfaces and consider the type of fracture. Also, through optical 

microscopy determinations, the microstructural characteristics of the metal alloy used and potential 

structural defects were identified. The explant was also analyzed by scanning electron microscopy to 

observe the fracture surfaces and identify the failure mechanisms as well as possible structural 

inhomogeneities (inclusions) in the fracture area. 

 

Results and Discussion. The results of the study indicate a suitable chemical composition and structure 

of the material for the application. The failure mode is fatigue failure, the failure propagating slowly 

over time, reducing the useful section that can take the load. Once the section becomes insufficient to 

take the stress, the fracture occurs suddenly, indicating a specific morphology that coincides with that 

observed following the fractographic analysis. 
 

Conclusions. The experimental research carried out on the failed screw-plate implant for clavicle 

fractures with the help of different methods of microscopy and stereoscopy helped to identify the causes 

of the rupture and the mechanism of implant rupture. 
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Introduction. Surgical instruments come in a wide variety and are made up of various sorts and shapes 

of pieces that are intended to carry out particular surgical procedures and techniques. Every surgeon 

must have the essential knowledge and skills to undertake surgical procedures with technical accuracy 

and safety. The orthopaedic doctor's competence is limited in the absence of orthopaedic 

instrumentation, and no matter how hard he tries to resolve some cases, it is impossible without the 

instrumentation. [1]. The causes that can lead to the deterioration of surgical instruments over time can 

be either due to maintenance and cleaning, or due to the materials from which they are manufactured. 

 

Experimental. In order to better understand the causes that lead to the deterioration of surgical 

instruments, 4 damaged instruments were analysed through stereomicroscopy investigations and by 

optical microscopy. Maintenance and sterilization can be the causes of instrument damage; therefore, 

they were analysed from the point of view of surface defects, but also because of the material from 

which they are manufactured, therefore a microstructural characterization of some samples taken from 

the analysed instruments was also carried out. 

 

Results and Discussion. The intensity of the disinfection methods, the range of surface finishes used, 

and the calibre of the disinfection solutions have all been suggested as potential root causes of recently 

reported events. Following the microstructural characterization of the metallic materials used in the 

execution of the 4 instrument benchmarks, this is appropriate, and their deterioration over time is only 

due to improper maintenance and sterilization. 
 

Conclusions. Surgical instrument sterilization, cleaning, and disinfection are crucial steps in both 

maintaining the instruments structural integrity and the process of preventing and controlling infection. 
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Introduction. The aim of this research was to associate the variation of the surface free energy in 

respect to the deformation degree for metallic materials that come in contact with the skin for a 

prolonged period of time. Processing of materials by cold plastic deformation generates a texture and 

the surface characteristics are altered. The surface free energy is a parameter that offers an insight on 

the tendency to interact with the environment [1, 2] and at the interface with human skin an aggressive 

one is present [3]. This study becomes useful in appreciating the corrosion tendency by relating the 

energetic state of the material's surface and the deformation degree. 
 

Experimental. In the experimental study a 304L austenitic stainless steel was used. The sample was 

stressed in tension until failure and the deformation degree was determined on the axis parallel to the 

stress on 10 regions by considering local deformations on longitudinal and transverse directions. On 

each region the surface free energy was determined using the sessile drop method using water, 

diiodomethane and ethylene glycol as testing fluids. 
 

Results and Discussion. The change in surface free energy was compared with the one determined on 

as received condition and it was observed that a direct correlation surface free energy - deformation 

degree cannot be established. The main reason is that surface modifications during plastic deformation 

(material flow lines) generates a surface roughness that changes the wetting characteristics. The regions 

where localized deformations occurred a more hydrophobic surface was observed that resulted in a 

lower surface free energy. 
 

Conclusions. The deformation degree cannot be related directly with the surface free energy when 

localized deformations are present. A correlation can be established as long as the material suffers 

uniform deformation: as the deformation degree increases, the surface freee energy decreases.  
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Introduction. The most critical shortcoming of magnesium alloys from the point of view of medical 

devices is the high corrosion rate, which is not well-correlated with clinical needs. It is well- known 

that rapid degradation occurs when an implant made of Mg-based alloys is placed inside the human 

body. Consequently, the implant loses its mechanical properties and failure can occur even if it is not 

completely degraded. The corrosion products that appear after Mg-based alloy degradation, such as H2 

and OH- can have an essential role in decreasing biocompatibility due to the H2 accumulation process 

in the tissues near the implant. In order to control the degradation process of the Mg-based alloys, 

different coatings could be applied. 

The aim of the current paper is to evaluate the effect of fluoride coatings on the corrosion behavior of 

magnesium alloys from the system Mg–Zn–Ca–Mn potentially used for orthopedic trauma implants. 

The main functional properties required for the magnesium alloys to be used as implant materials, such 

as surface properties and corrosion behavior, were studied before and after surface modifications by 

fluoride conversion, with and without preliminary sandblasting, of two magnesium alloys from the 

system Mg–Zn–Ca–Mn.  

Experimental. The microstructure of the samples was observed using an Olympus BX51 optical 

microscope, the surface morphology was evaluated with a scanning electron microscope with energy 

dispersive spectroscopy (EDS), and the wettability was investigated based on contact angle 

measurements. Corrosion behavior was highlighting by electrochemical and immersion tests. 

Results and Discussion. A fluoride conversion coating was successfully obtained on both investigated 

Mg-based alloys, a layer composed of magnesium fluoride (MgF2) and magnesium oxide (MgO). The 

results of the electrochemical and immersion tests showed that the conversion layer generated on the 

surface of the alloys determines improved corrosion resistance. Also, high surface free energy values 

obtained for the alloys treated with hydrofluoric acid correlated with wettability lead to the conclusion 

that there is an increased chance for biological factor adsorption and cell proliferation.  

Conclusions. The experimental results showed that chemical conversion treatment with hydrofluoric 

acid is useful as a method of increasing corrosion resistance for the experimental magnesium alloys 

from the Mg–Zn–Ca–Mn system.  
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Introduction. The increasing use of additive manufactured components in the medical field gave rise 

to formulations of new materials with additions that can induce antimicrobial properties [1, 2]. The 

surface wetting of these materials needs to be investigated in order to better understand and correlate 

the interactions material - environment for material [3]. 

This study aims to verify if addition of antimicrobial agents, copper, in this case, generates a different 

wetting behaviour than a classical, plain poly-lactic acid (PLA) filament. 
 

Experimental. In this study samples obtained by FDM were used made out of commercial PLA 

filament and a antimicrobial special formulated one, with copper nanoparticles additions. The surface 

free energy was determined with a KRUESS DSA30 tensiometer using the sessile drop method on both 

samples and compared. 
 

Results and Discussion. The surface free energy of the experimental samples did not show a significant 

variation, but slight changes in the polar and dispersive components were observed. At this current stage 

the ANOVA analysis revealed statistical significant differences, further studies are ongoing to find the 

influence factor: surface roughness or superficial changes in chemical composition. 
 

Conclusions. Apparently the addition of copper in PLA as antimicrobial agent does not influence the 

overall wetting behaviour, but slight changes were observed in the values of the components of the 

surface free energy. The study is directed towards wetting changes on post-processed surfaces and 

identifying the influence factor for the variation of the polar and dispersive component of the surface 

free energy. 
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Introduction. Personalized surgical guides can already be made via additive manufacturing [1], the 

FDM process being the most cost efficient [2], but it involves a greater number of parameters that need 

to be controlled for part production. The structure of a FDM produced part contains an outer perimeter 

and an infill [3], thus the mechanical behaviour of the respective component depends mainly on the 

settings used for those parameters. 

In this study the mechanical behaviour of FDM produced components was investigated in respect to the 

infill degree. 

Experimental. Cylindrical compression samples were obtained by FDM using a commercial 3D printer 

(Sigma BCN3D) with infill degrees of 20, 40, 60, 80 and 100%. The set of samples were tested in 

compression using a Walter + Bai LFV300 universal testing machine and the mechanical behaviour and 

strength parameters were determined. Fracture analysis was performed using a stereomicroscope to 

inspect deformations and failure mode. 

Results and Discussion. The mechanical behaviour was found to be malleable for all tested samples, 

the group of test samples with 20% infill failed after 25% strains. The mechanical characteristics 

showed an increasing trend with infill degree, while the failure mechanism was identified as barrelling 

of the test samples. The inspection of the failed specimens revealed localized deformations that were 

related with load distribution and the internal structure. 

Conclusions. The mechanical characteristics revealed an increase with increasing infill degree, major 

differences were observed in the range 20-60% infill degree, higher infill degrees did not caused 

significant improvements. The study proves helpful in choosing the right infill degree for specific 

mechanical loading, thus optimizing material use and reducing the build time. 
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Digital dentistry is a growing branch of dentistry that integrates digital technology and artificial 

intelligence to improve the quality of diagnosis, treatment and monitoring of dental health. The use of 

digital tools and technologies in dentistry brings multiple benefits, including greater precision, 

efficiency and comfort for both dentists and patients. 

Digital scanning of the teeth and oral cavity is a technology that allows obtaining a detailed three-

dimensional image of the teeth and oral cavity. This helps the dentist in diagnosis and treatment 

planning, giving him a clearer and more accurate picture of the patient's situation. 

Digital radiography and computed tomography (CT) are other digital technologies used in dentistry to 

obtain detailed images of the teeth, jaws, and associated structures. These digital images can be analyzed 

more easily and imported into software that manages to reproduce the oral cavity, 1 to 1, in front of the 

monitor. 

In digital dentistry, the use of biocompatible materials is an important concern to ensure durable and 

safe dental treatments. Thus, as in the digital dental technique, biocompatible materials, such as 

monolithic zirconium, are used to make dental crowns. 

Monolithic zirconium is an extremely strong and durable ceramic material, which has the advantage of 

being biocompatible. This material is suitable for restoring damaged teeth, providing excellent 

aesthetics and high durability. By computerized milling of monolithic zirconium, a precise replica of 

the dental crowns can be obtained, thus ensuring optimal comfort and a perfect fit with the existing 

teeth. 

The use of biocompatible materials in digital dentistry is not only limited to dental crowns, but also 

extends to other dental procedures and restorations. For example, dental implants, which are used to 

replace missing teeth, involve the use of biocompatible materials such as titanium, chrome cobalt, 

composite, peekton and etc.. These materials ensure proper integration of the implant into the oral 

tissues and promote healthy and natural healing. . 

Thus, in digital dentistry, advanced technology is combined with the use of biocompatible materials to 

provide patients with high-quality dental treatments that are durable and respectful of oral tissues.  
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Especially in public spaces and hospitals, bacterial contamination of material surfaces 

constitutes a severe concern. As a result, significant efforts are made to control infection with the goal 

of restricting the spread of pathogenic bacteria while also eradicating them to the greatest extent 

possible. Even with the implementation of conventional cleaning practices and hand-hygiene 

regulations, hospital-acquired infections are still a significant problem in the healthcare industry today, 

despite living in an era of advanced healthcare technology. About 20 - 45% of infections connected to 

healthcare occur as a direct result of interaction with infected objects or patients via hospitalized medical 

staff.  

The exact mechanism underlying copper's antibacterial action is not fully understood. But 

because the outer cell membrane has collapsed, the copper ions released from the copper-containing 

substance are efficient at killing bacteria [1]. 

Due to the limitation of classic decontamination by cleaning the high-contact surface, our 

research has focused on the development of antimicrobial effects that copper must reduce hospital-

acquired infection risk. 

In the current stage of research, various metal alloys have been coated with copper by thermal 

spraying. The surfaces of the obtained experimental samples were tested to determine the surface 

properties. The thermal spray copper-based deposition method produced copper coatings that improved 

the barrier effect of the copper coating and enabled the protection of metallic alloys.  

These promising results open the possibility that they can be used as antibacterial surfaces with 

potential application in hospital materials and contact surfaces of public places. 
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Purpose of the study 

The aim of this study is the evaluation and comparison of the metal-ceramic interface of fixed 

prostheses. The metallic framework was obtained through a selective sintering with SLS laser and the 

classical melting casting method.  

Materials and methods 

The SLM technique is an additive manufacturing method where a laser melts Co-Cr powder to form a 

dense metal substrate. Two techniques, melting-casting and selective laser sintering (SLS), were used 

for the metal framework. NeWay Open Technologies scanner was used for model scanning. Design and 

wax model creation were done with 3Shape Dental program. Data was transmitted to Phenix PXS 3D 

laser sintering machine and Zenotec for milling the framework. Sintering used Cr-Co-Mo alloy powder 

(Starbond CoS 16 Powder). IPS d-SIGN ceramic was used for veneering. Samples were sectioned and 

evaluated under an optical microscope. 

Results 

The optical microscope analysis of the samples revealed the existence of imperfections like inclusions 

and dehiscences at the metal-ceramic interface, especially for the cast framework. The dimensions of 

the defects for the interface of the sintered metal and ceramic were between 0.083mm and 0.127mm. 

Evaluation in the area of the connector for the cast metal framework showed a dehiscence at the 

interface and inclusions in the veneered ceramic.  

Conclusions 

Obtaining a metalic framework through SLS technology with a reduced number of technological 

procedures, showed that characteristic errors for the casting are reduced in comparison with the classical 

melting-pouring technique. The detaching of the ceramic veneer from the metallic framework obtained 

by SLM is lower compared with the framework made by castings, because they have a significantly 

higher adhesion to the ceramic mass and less defects. 

Keywords: metal framework, SLS-SLM, metal-ceramic interface. 

  

mailto:emanuela.craciunescu@umft.ro


 
 

 

 
207 

 

Influence of alloying with precious metals on the microstructure and 

corrosion resistance of the Co-Cr dental alloy 

 
Nazem Dawod, Iulian Antoniac, Marian Miculescu, Aurora Antoniac, Alina Robu*, Elena Ungureanu 

 
University Politehnica of Bucharest, Romania 

*alinarobu2021@gmail.com  
 

 

Abstract: 

Dental prosthetics including dental bridges, partial dentures, and dental crowns are made 

especially from Co-Cr alloys due to the material’s suitable properties. Thanks to the wide range of 

treatment options, dental alloy materials, and manufacturing techniques are constantly evolving. The 

structural characterization of Co-Cr dental alloys is essential to determine the properties of the alloys 

and their suitability for dental applications. The addition of precious metals such as gold, palladium, 

and platinum has been found to improve the properties of Co-Cr alloys.  

The aim of this study was to produce and assess a new class of cobalt-chromium alloys doped 

with precious and nonprecious metals to improve the corrosion resistance of classical Co-Cr alloys. For 

this, four alloys from the Co-Cr system with variable compositions were used. The new experimental 

samples were investigated by optical microscopy (MO), and SEM associated with EDS. 

Electrochemical corrosion tests were performed in Fusayama Meyer artificial saliva to prove the 

experimental samples' corrosion behavior. Overall, these methods can be used together to provide a 

comprehensive understanding of the structural properties and the effect of adding precious metals on 

the Co-Cr dental alloy for improved properties and better dental applications.  

It was established that one of the new experiment samples exhibits superior electrochemical 

properties compared to the other studied samples, including the lowest corrosion current density and 

best polarization resistance. This results in better corrosion behavior in artificial saliva. 
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The surgical treatment of pelvic static disorders has sparked numerous controversies over time. 

The surgical techniques used in addressing pelvic static disorders are highly promising and this is why 

it is very important for the therapeutic option to be personalized for each patient. While a few decades 

ago the tendency was to resort to radical surgery, conservative surgery now takes precedence. Surgical 

techniques aimed at preserving the uterus are particularly beneficial in meeting the needs of young 

patients, where sexual function plays an important role. 

Polypropylene materials are widely used in correcting pelvic static disorders. The advancement 

that prosthetic surgery has experienced in recent years has prompted both the medical industry and 

healthcare professionals to study the quality of the materials used. 

The purpose of this study is to present the conservative surgical management of uterine prolapse 

in a young patient, specifically uterine suspension to the sacrospinous ligaments. Additionally, we aim 

to discuss the challenges of this surgical technique, delicate operative times, and possible intraoperative 

complications. 

In conclusion, the use of polypropylene slings in the management of uterine prolapse represents 

the best alternative for young patients, especially when preserving sexual function is of utmost 

importance. 
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They are three tipes of IUDs: inert – made of plastic, cooper coated plastic IUDs and hormon releasig 

plastic IUDs. Any of them have different action mechanism on the uterine epithelium, tubae epithelium 

and spermatozoids, thus interfering with fertilisation (most of the cases) or with nidation of the 

fertilaised egg (more rare). Also, the human body has a distructive effect on the IUDs components ( 

plastic and cooper) limiting the life expand of an inserted IUDs. THis paper try to present the 

phisiological interrelations between uterus, tuba, sperma and egg for different types of IUDs. 

Keywords: IUDs, plastic, copper, levonorgestre 
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Transobturator/tension-free vaginal tape approach in urinary incontinence 
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Manta Tia-Maria 
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Abstract: Stress urinary incontinence is a very frequent pathology  found amongst women. It is usually 

the result of the weakening or the damage of the muscles used to prevent urination, such as the pelvic 

floor muscles and the urethral sphincter. Among it’s  most frequent causes we can mention age, multiple 

pregnancies, obesity and associated pathologies that may lead to coughing or chronical constipation, 

secondary to increased intraabdominal pressure that is affecting the patient’s quality of life. Patients 

may refer to a sudden loss of urine as "leaking," or "flooding." The patient may initially present with 

urinary complaints of frequency, urgency, and dysuria. Other types of urinary incontinence are urge 

incontinence, , overflow incontinence or mixed incontinence. Surgical maneuvers regarding stress 

urinary incontinence can be classified as abdominal procedures or vaginal procedures. Vaginal surgery 

should be considered when vaginal prolapse is present, a history of failed abdominal surgery, or the 

patient is at high risk for abdominal surgery (multiple abdominal incisions, morbid obesity).  Vaginal 

methods include Mid-urethral sling procedures such as transobturator or tension-free vaginal tapes. 

Urethral slings have become the most common type of surgery to correct SUI. This paperwork aims to 

highlight the situations and complications resulted from using these two procedures. Advantages of the 

TVT sling include fast procedure completion , no post-operative urinary catheterization, short recovery 

time, and minimal pain. A benefit of the TVT-retropubic compared to TOT is avoidance of 

bleeding from the medial branches of obturator vessels while TOT decreases the risk of bladder 

injury. The most common complications following surgical management can include voiding difficulty, 

urinary tract infection, postoperative dyspareunia, persistent or recurrent urinary incontinence or pelvic 

organ prolapse, injuries of the genitourinary or gastrointestinal tract that can have life-long 

consequencies. Stress urinary incontinence can exert a significant impact on a patient’s life. Treatment 

aims at improving the quality of life.  Complete resolution of SUI may not be feasible, and a 

combination of behavioral, pharmacological, and surgical treatment may be necessary.  

Keywords: stress urinary incontinenece, pelvic floor muscles, transobturator, tension-free vaginal 

tape, voiding difficulty, persistent urinary incontinence, organ prolapse. 
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Background: Premature birth is a major cause of neonatal morbidity and mortality. Twin pregnancies 

account 1.5% of pregnancies and 25% of preterm births. So, reducing the risk of premature birth in 

twin pregnancies is a major objective of prenatal care. Several therapeutic interventions were 

developed to achieve this goal. Cerclage pessary is a device made of synthetic material that is placed 

in vagina. It alters the cervico-uterine angle and thus reduces the pressure on the cervix. 

Objective: The aim of this study was to evaluate if silicone cerclage pessary could reduce the risk of 

premature birth in women with twin pregnancies. 

Methods: We conducted a prospective study in unselected twin pregnancies patients between 2019 and 

2022.In the study group we included 21 patients with uncomplicated twin pregnancy. The cerclage 

pessary was inserted between 17th and 22nd weeks of pregnancy and kept until 37 weeks of pregnancy 

or until was possible. 17 women were included in control group. The cervical length was measured 

transvaginally by ultrasound every 2 weeks or as needed. The primary outcome was incidence of 

preterm birth before 34 weeks of pregnancy. The secondary outcomes were cervical length and neonatal 

outcome. 

Results: As expected baseline cervical length (38.6 mm compared with 37.9 mm) were similar between 

the groups. Women in the study group delivered at a median 35+2 weeks of pregnancy compared to 33+3 

in the control group. Patients with pessary had a significantly lower incidence of delivery at less than 

32 weeks of gestation (1/21 [4.8%] compared with 5/17 [29.4%]).The women in both groups were 

diagnosed with short cervix (below 15 mm) at the same gestational age (29+2 vs 28+5 weeks of 

pregnancy) but in the pessary group a longer interval until delivery was noted (28.3 days vs 14.1 days) 

and a  lower incidence of severe neonatal morbidity (2/21 [9.5%] compared with 6/17[35.3%]) 

Conclusion: The usage of  cerclage pessary in women with twin pregnancies, especially those with 

short cervix, is associated with prolonged pregnancy and reduced risk of adverse neonatal outcomes. A 

large randomized trial should be performed to verify these retrospective findings. 
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Cad modelling of the human gait using skeleton systems 

Andrei-Horia Brănescu, Ioana-Codruţa Lebădă 

 

Within this paper, the main goal was to develop a generalized full parametric 3D model of the lower 

limb bone system. The bibliographic basis of this research consisted of specialty literature focusing on 

both analytical and experimental models of human gait, taking into account the geometrical and 

numerical aspects. The process of modelling of the human gait is a complex topic, requiring elaborate 

research of both medical and biomechanical aspects, alongside with in-depth engineering knowledge, 

therefore, the topic must be considered as a whole. Furthermore, this subject has to be approached 

interdisciplinary, due to the fact of the complexity of kinematics and dynamics within the gait cycle, 

considering the foot anatomy, consisting of numerous joints, bones, tendons, ligaments and muscles. 

The present study presents important interest within further research regarding surgical strategies, 

prosthesis or even implants of specific bone elements. Based on a thorough study of the foot and lower 

limb anatomy, kinematics, dynamics and biomechanics, a generalized parametric 3D assembly 

modeling of the specific area has been developed. The final product which resulted can assure ease 

generation of the 3D assembly within the three main phases of the gait: the initial heel contact (the heel 

strike), the mid-stance and the propulsion phase (the push off), as well as all the intermediary positions, 

by changing the values of the set-up parameters, which can be further associated with the variable load 

conditions. The main approach of the modeling consisted in using the Skeleton Systems method, which 

presents numerous advantages, very useful in obtaining a clear and easy to understand interface of the 

assembly and its parametric generation. The Skeleton Systems have been placed within the important 

joints and can further provide facile modelling necessary for simulations and analysis of healthy 

subjects’ configurations but also numerous pathological conditions. The first system was considered 

within the talocrural joint, in the middle of the transmalleolar axis, through which the six fundamental 

movements can be controlled: dorsiflexion-plantarflexion, inversion-eversion and abduction-adduction, 

as well as composed triplanar motions (applied movements): pronation and supination and a second 

system in the metatarsophalangeal joint axis midpoint, those two being enough for controlling the whole 

gait cycle. Furthermore, through specific displacements within the Skeleton System position and 

overlapping, the assembly could generate certain joint or axial bone deviations, assembly models which 

could be of high interest in further biomechanical research and finite element analysis, performed within 

cycle laboratories or research centers. The current research had four main objectives, consisting of: 

• good understanding of the anatomy, kinematics, dynamics and biomechanics of the lower limb and 

the foot especially; 

• creating of the tridimensional models required for the development of the assembly; 

• development of the fully constraint parametric model of the lower limb during the whole gait cycle, 

taking into account the loading conditions of both the three main gait phase and the intermediary 

position configurations. 

• obtaining automatically generated models of lower limb configurations affected by specific axial 

deviations. 
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Introduction: Rectal prolapse is a distressing condition characterized by the protrusion of the 

rectal mucosa through the anal sphincter. Surgical interventions, including rectopexy and 

perineal procedures, have traditionally been employed for the treatment of rectal prolapse. 

However, the use of intraperitoneal mesh, specifically textile allograft, has emerged as a 

promising alternative approach. In this case series, we present the outcomes of five patients 

who underwent treatment for rectal prolapse using intraperitoneal mesh (textile allograft). 
 
Methods: This retrospective case series included five patients with symptomatic rectal 

prolapse who underwent surgical intervention using intraperitoneal mesh (textile allograft) at 

the Sibiu County Emergency Clinical Hospital, on the surgery department 1, between 

01.01.2019 and 20.01.2023. Clinical data, including patient demographics, preoperative 

symptoms, operative details, and postoperative outcomes, were collected and analyzed. 
 
Results: All five patients (5 females) with an average age of 52 and at least 3 full term births, 

underwent successful surgical repair using intraperitoneal mesh (textile allograft). Preoperative 

symptoms, such as rectal protrusion, difficulty with defecation, and fecal incontinence, were 

present in all cases. The surgical technique involved intraperitoneal placement of textile 

allograft mesh, followed by fixation to the pelvic structures. 
 
Postoperatively, all patients reported significant improvement in their symptoms. There were 

no intraoperative complications or mesh-related adverse events observed during the follow-up 

period, during which no recurrence of rectal prolapse was detected in any of the patients. 
 
Conclusion: This case series demonstrates that the use of intraperitoneal mesh, specifically 

textile allograft, for the treatment of rectal prolapse can yield favorable outcomes. The 

technique appears to provide effective support to the rectal prolapse repair, resulting in 

symptom resolution and a low recurrence rate. Nonetheless, based on our preliminary results, 

intraperitoneal mesh (textile allograft) represents a promising option for the surgical 

management of rectal prolapse. 
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The goal of this study is to provide an overview of the state of scientific understanding 

of the components that contribute to heat generation during the dental bone drilling procedure 

and how these features might be better understood and prevented in the future via the use of 

new research approaches. Thermal damage and substantial microfracturing can be brought on 

by frictional forces, mechanical trauma, and surgical procedures, which can hinder bone 

healing. Enhancing drill bit design is one of the most practical and economical solutions, 

according to current trends. In recent years, research on drilling bones has become crucial to 

preventing complications during surgery such as osteonecrosis and other issues that can 

destroy bone tissue.   

A major factor in bone drilling surgery's success is minimizing heat and mechanical 

harm. Thus, it was determined that important bone-drilling characteristics, including drilling 

settings, drill bit geometry, bone structure, surface roughness, hole quality, and many current 

experimental and theoretical studies, had an impact on the mechanical and thermal reactions 

during bone drilling. 

The main objective was to review the impact of feed rate, drill design, drill fatigue, 

drill speed, and force applied during osteotomies, all of which contribute to heat generation. 

This thorough analysis can help orthopedic and dental surgeons and drill bit manufacturers 

understand the most current advancements made possible by optimization techniques for 

decreasing or limiting heat damage in bone drilling procedures. 

 

 

Keywords: dental drill, bone drilling; osteonecrosis; bone temperature; drill design 
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 Founded in 1997, MEDICAL ORTOVIT has continuously grown on a solid foundation and is now a leading 
provider of orthopaedic implants and other high-tech treatments. 
  
 The advantage of team professionalism – orthopaedic surgeons, scrub nurses, engineers - has materialized 
in the permanent gain of new valuable products in the company's portfolio, as well as by signing distribution 
contracts with major companies such as Smith+Nephew (UK/USA), Fournitures Hospitalieres and Groupe Lepine 
from France, Permedica (IT), Hofer from Austria and others. 
  
 The company's main activity is the retail trade of medical devices and it’s covering all the needed aspects 
of the orthopaedic patient treatment, having 4 main departments:  

- RECONSTRUCTION (joint replacements) : hip, knee, shoulder, ankle, elbow, tumorous solutions,  robotics 
 devices/ CORI 

- TRAUMA (fractures treatment implants) : from screws and plates to complex systems as TSF / T aylor 
 Spatial Frame, an advanced computerized external fixator 

- SPORTS MEDICINE (endoscopic implants and instrumentation) – state of the art solutions  provided 
 by Smith+Nephew, one of the major players worldwide 

- ADVANCED WOUND MANAGEMENT (special dressings and treatment systems for advanced  wound 
 care) – including here the negative pressure treatment systems 
 
 Among the company's flagship products are the JOURNEY, LEGION and GENESIS II knee prostheses, 
OXINIUM components and customised implantation through the VISIONAIRE system, SURESHOT precise and 
totally radiations free distal targeting device, PICO compact and totally portable negative pressure wound 
therapy device a.s.o. 
 
 MEDICAL ORTOVIT is also involved in numerous scientific research projects such as: 
"Medical device for the treatment of joint diseases based on nanomaterials and magnetic field effects" 2009-
2011 
"Nanostructured materials for surface functionalization of joint endoprostheses with reduced wear" 2009-2011 
"Resorbable implants used in arthroscopy made of Biomimetic Biomaterials" 2009-2011 
"Macroporous injectable bioactive biomaterials for bone regeneration" 2012-2015 
"Obtaining biodegradable magnesium alloy implants for use in ankle and foot surgery" 2014-2017 
"Ligament reconstruction using advanced structural materials based on synthetic and natural polymers" 2014-
2017 
 The company has also worked alongside scientific partners in registering a patent entitled “Hydrated 
biocomposite supports with enzymatically cross-linked polypeptide component, for cell growth and 
regeneration/tissue modelling and the obtaining method”. 
 

We stay up to date with scientific progress and we want to be part of it. 
As our logo states: technology that heals. 

 
www.ortovit.eu 

office@ortovit.eu 
021-2228067/ 68/ 69 

Head Office: 8, Miron Costin street, sector 1, Bucharest 

http://www.ortovit.eu/
mailto:office@ortovit.eu


 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 Founded in 1992, Sante International has as its object of activity the sale of medical equipment starting 

from the concrete needs of potential beneficiaries. Our mission is to always offer our customers and business 

partners the best quality equipment and exceptional services. The main market segment we address is 

represented by hospitals belonging to the public sector, without neglecting the large-scale private initiatives in 

the field. Sante International has in its client portfolio over 500 medical service providers from Romania and the 

Republic of Moldova. The basic principle regarding our activity is that we offer complete solutions, starting with 

the consulting activity, the placement of the equipment that best meets the customer's requirements and the 

maintenance activity, service and after-sales support. 

 Our product portfolio is the result of a rigorous selection process that took place in more than 30 years of 

activity. As a result, we have established a strong partnership with the most prestigious suppliers of medical 

instruments and supplies in the world: Siemens Healthcare Diagnostics, Abbott / St. Jude Medical, Ecolab, CISA, 

Aerocom and AccuVein USA. Our product portfolio includes, among others: integrated laboratory equipment 

and systems, products for cardiovascular surgery and electrophysiology, hygiene solutions and disinfectants for 

surfaces, instruments, skin and air, vein illuminators, sterilization systems, pneumatic transport system and 

macerators. 

 In order to meet the high expectations of our customers and partners, Sante International implemented a 

quality management system, certified in 2000 by DQS-Germany according to SR EN ISO 9002, currently 

recertified ISO 9001/2015 and in 2022 we obtained the system certification of information security management 

ISO 27001:2013. 

 

www.sante.ro 
E-mail: contact@sante.ro 

Phone: 021.252.04.01 
 

Head Office: 
Mantuleasa Street, no. 33, sector 2, Bucharest 

Logistics center: 
Sos. Mihai Bravu, no. 7, Bl. P37-37A, sector 2, Bucharest 

 
After Sales Center: 

Sos. Pupitrului, no. 81, sector 2, Bucharest 
Timisoara Office: 

Ghirodei Street, no. 36 
 

Cluj Office: 
Calea Dorobantilor, no. 111 

Iasi Office: 
Lascar Catargiu Street, no. 37 

 



 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Gema Equipments is a leading company in the field of medical device distribution 
and integration in Romania, with decades of experience serving the Romanian 
healthcare market. Our company operates as a national integrator as we offer complete 
solutions for equipping operating rooms, intensive care units, and imaging departments. 
 
 With a deep understanding of the unique needs and challenges of the Romanian 
healthcare system, Gema Equipments has continuously evolved and expanded its 
product offerings to meet the demands of our customers. We pride ourselves on being 
a trusted partner for hospitals, clinics, and other healthcare facilities across the country. 
 
 At Gema Equipments, we have built our success on a foundation of quality, 
innovation, and expertise. We work closely with renowned international manufacturers 
who share our commitment to providing cutting-edge medical devices that enhance 
patient care and improve clinical outcomes. We actively monitor trends and 
advancements in medical technology, allowing us to anticipate the needs of our 
customers and identify innovative solutions that can drive positive change in patient 
care. 
 

Our partners: 
 

7D Surgical, CMR Surgical, Meril, BHS Technologies, 
IRRAS USA, Mego Afek, Nitrocare, Getinge, Karl Storz, 

B Braun, Nihon Kohden, LSI Solutions, Condor. 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 We are so much more than a medical device company: We have a bold ambition to become the global 
leader in healthcare technology. 
Brand is much more than a logo. It's how an organization looks, what it says, how it sounds, and the interactions 
it has with internal and external audiences. Ultimately, a brand is defined by the sum of all experiences someone 
has with an organization.  
 The Medtronic brand is built on a foundation of core ideas, beliefs, and strategy. These include key concepts 
about what brand is, the role it plays in our organization, how we define our brand. 
With 70 years of leadership in healthcare technology and a global team of over 95,000 people constantly 
pursuing better outcomes for patients, physicians, and caregivers and with a profound understanding of the 
human body, we accelerate medical innovation. 
It all started in 1949 with a big dream in a small garage. Our co-founder, Earl Bakken, was committed to a bold 
idea: positively contributing to human welfare, from the world’s first battery-powered pacemaker to 
groundbreaking surgical robotics, our purpose remains the same:  
 Engineering the extraordinary. 
 Written in 1960, our Mission drives everything we do,  to contribute to human welfare by application of 
biomedical engineering in the research, design, manufacture, and sale of instruments or appliances that alleviate 
pain, restore health, and extend life, to direct our growth in the areas of biomedical engineering, to strive 
without reserve for the greatest possible reliability and quality in our products, to recognize the personal worth 
of all employees and maintain good citizenship. 
 What we do? 
 We attack the world’s most complex and challenging health problems, our therapies and solutions span 
four portfolios to treat more than 70 conditions in the human body: Cardiovascular, Medical Surgical, 
Neuroscience and Diabetes. 
 Cardiovascular: Cardiac Ablation Solution, Cardiac Surgery, Mechanical Circulatory Support, Cardiac 
Rhythm Management, Peripheral Vascular Health, Structural Heart and Aortic, Coronary & Renal Denervation, 
Cardiovascular Diagnostics and Services. 
 Medical Surgical: Surgical Robotics, Patient Monitoring, Respiratory Interventions, Surgical Innovations. 
 Neuroscience: Cranial & Spinal Technologies, Pelvic Health, Neurovascular, Neuromodulation, 
Ear/Nose/Throat. 
 Diabetes: Type 1 diabetes and Type 2 diabetes 
 Our progress is driven by constant innovation that creates new markets and growth opportunities. 
 At Medtronic, our Mission-led social impact and sustainability efforts encompass many proactive initiatives 
— driven by our core business, our functions and regions, our leadership, the Medtronic Foundation, and 
Medtronic LABS. These efforts create and catalyze positive societal and environmental change in communities 
around the world. The impact communications strategy aligns with our Mission, brand purpose, and 
commitments. It speaks to our broader role in society and amplifies our efforts to become the world’s most 
admired healthcare technology leader. Our impact work and messaging serve as critical proof of our “better 
outcomes for our world” commitment in our brand and culture framework.  This commitment asserts that our 
purpose-led strategies and contributions help create better outcomes around the world for patients, healthcare 
professionals, and the communities where we live and work. Beyond our advancements in clinical outcomes, it 
also includes the societal and environmental outcomes we create. 
 



 

 

 
 
 Driving impact through purpose is nothing new for Medtronic. Six words have motivated us to engineer 
the extraordinary for 60 years and counting: Alleviate pain. Restore health. Extend life. Our Mission was 
designed around how we serve patients, our healthcare partners, our employees, and our communities. Our 
focus on improving health outcomes remains constant in the face of evolving global challenges. With more 
than 90,000 people in more than 175 countries, we see extraordinary possibilities to further increase our 
positive impact in the world. We are committed to creating better outcomes for our world by accelerating 
access to healthcare technology; advancing inclusion, diversity, and equity; and protecting our planet. We 
work to integrate sustainability into our business and prioritize the highest quality standards for a more 
transparent, ethical, and resilient company. We push ourselves to continually expand what it means to be a 
purpose-driven company, partnering and engaging openly with stakeholders and society for global good. In all 
we do, people come first. 
 Pillar: Accelerating access to healthcare technology by combining the power of healthcare technology 
with strong partnerships, Medtronic is helping put equity within reach. More than half the world’s population 
lacks access to essential healthcare. And the deadliest diseases disproportionately impact marginalized 
populations. Healthcare technology can be a profound equalizer. We partner with health systems to bring 
revolutionary technology to communities around the world.   
 • Medtronic LABS is changing the health equity narrative: The only health systems innovator that 
develops community-based, tech-enabled solutions for marginalized populations, Medtronic LABS has reached 
over 1M patients to date. An independent nonprofit organization funded by Medtronic, LABS drives system-
level transformation to enable scalable, sustainable, last-mile healthcare  delivery. 
  • Technology is a bridge to better health access: Emerging technology is bringing healthcare to more 
people in new ways. We harness the power of data to address undertreatment, detect risk and  redefine 
patient access. From preventive care to research-driven treatment models, Medtronic  delivers tech-
enabled solutions for marginalized populations and health systems.  
 • Partnerships are key to achieving healthcare equity: We tailor our approach to meet the specific health 
needs of individual communities. By partnering with health systems, governments, businesses, NGOs, and 
others, we identify gaps in care to build customized programs. Our  partnerships rally the best minds to 
advance health equity and drive system level transformation. 
  

Boldly turning the unknown into answers. And answers into actions. 
This is our promise. We engineer the extraordinary. 

 
 
 



 

 

          
 

  

 
 
 
 
 
 
 
 
  

Tel/Fax: 021 414 0460                    Mobil: 0745 302 203                    office@epsylon-group.ro 
 
 SC EPSYLON GROUP SRL is a Romanian company active on Romanian medical devices market. 
We are authorized by Ministry of Health to import and distribute medical devices to public and private hospitals 
and clinics. We have ISO 9001:2008 certification for our import and distribution activity. 
Epsylon Group in unique importer and distributor for Romanian market for the following manufacturers: 

- JOTEC GmbH - Germany (part of Artivion – USA) – vascular grafts (polyester and PTFE), 
 endovascular devices and consumables; 

- ON-X Life Technologies – USA (part of Artivion – USA) – mechanical heart valves 
- Ascyrus Medical – Canada (part of Artivion – USA) AMDS device for aortic arch 
- Peters Surgical – France – surgical suture for general and specialized surgery, meshes, titanium 

 and polymer ligating clips, various surgical accessories. 
- Welfare Medical – UK – mechanical suture (staplers), laparoscopic devices electro surgery 

 consumables, catheters 
- Andanza – Germany – compression bandages for closing punctured arteries or veins after minim 

 invasive procedures  
 Our activity on Romanian market includes: 

1. Import of medical devices and consumables from our suppliers 
2. Medical promotion of the products we import and distribute. We are visiting regularly targeted 

doctors from public and private hospitals.  
3. Our sales team includes sales manager and 5 medical representatives with extensive experience in 

medical devices sales. 
4. Assist together with proctor to each endovascular implantation 
5. Distribution of the medical devices and consumables to public and private hospitals and to sub 

distributors and partners. Together with our partners we achieved national coverage. 
 Below are listed some of the hospitals where we are distributing directly: 

- Bucharest Emergency University Hospital 
- Bucharest Clinic University Hospital 
- Elias Emergency University Hospital 
- Cantacuzino Hospital 
- Military Emergency Hospital 
- Cluj Heart Institute 
- Constanta Emergency County Hospital 
- Timisoara Emergency County Hospital 
- Bucharest Sanador Hospital 
- Brasov ICCO Hospital 
Through our partners, the products we distribute are sold also in: 
- Targu Mures Emergency County Hospital 
- Targu Mures Heart Institute 
- Oradea Emergency County Hospital 
- Sibiu Emergency County Hospital 
- Cluj Emergency County Hospital 
- Baia Mare Emergency County Hospital 
- Arad Emergency County Hospital 
- Brasov Emergency County Hospital 

 
Mihai Popovici Turnea 
Commercial Manager 
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