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Areas of expertise  

Biomaterials 
- Synthesis and characterization of biomaterials designed for soft / hard tissue implants; functionalization of implants 
surface in view of a designed body reaction; titanium-base structures with ultralow Young’s modulus and / or 
osseintegration optimized surface; additive manufacturing in radiation shielding for space biology. 
Tissue Engineering 
- Synthesis and characterization of scaffolds designed for the growth of tissue from stem / primary cells; design and 
manufacturing of synthetic – tissue hybrid materials for grafts; synthesis of drug delivery systems / biologically active 
hydrogel-base microspheres. 
Medical Microfluidics 
- Design, additive manufacturing and testing of microfluidic devices for cells selection / culturing; paper microfluidic devices 
for the selection and controlled actuation of biologic fluids. 
Nanomedicine 
- MEMS based on textured surfaces grafted with magnetic nanoparticles mineralized in magnetotactic bacteria. 

Team  

Prof. Dr. Eng. Cătălin Popa, Lect. Dr. Eng. Violeta Merie, Lect. Dr. Eng. Gabriel Batin, Dr.Eng. Alexandra Csapai, Eng. 
Victor Tosa, Biol. Natalia Paul, MSc., Eng. Gabriela Cupa, MSc. 

Representative projects 

IMPROVE – “Development of robot assisted minimally-invasive treatment methods through brachytherapy and 
target delivered drugs for non-resecable liver tumours”, PN-III-P1-1.2-PCCDI-2017-0221/59PCCDI/2018 (2018 – 
2020); 
STEMREG – “Hybrid composite grafts obtained through Tissue Engineering and stem cells with application in 
Regenerative Medicine”, PN II Partnerships (2012 – 2016); 
BIOMAPIM – “New biocompatible materials manufactured through SLS and SLM”, PN II Complex Ideas (2010 – 
2013);  
BIOINTECH – “Application of Tissue Engineering innovative methods in the pathology of digestive tube – 
multidisciplinary approach”, PN II, Partnerships (2008 – 2011; 
“Neutron Reflectivity Study of the Response of Membrane Proteins in Model Bilayers to AC Fields”, ISIS Beamtime 
Application RB720167, 2007, U.K.  
“Composite biomaterials for radiotherapy and simultaneous hyperthermia”, CEEX 100/2006; 
“Innovative methods in the reconstructive surgery of cancer patient – composite tissue grafting and employment 
of biocompatible synthetic materials”, CEEX 109/ 2006; 
“Optimization of the management for the polytraumatised patient through therapeutic protocols of miniinvasive 
methods and through the use of biocompatible materials in the reconstruction of tissue or organ post-traumatic 
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defects”, CEEX 145/ 2006; 
“Functionalized conjugated polymers – based nanostructures and related nanocomposites”, CEEX 12/ 2005; 
“Microfluidics with Electrode Integration for Blood Cells Dynamic Studies”, EPSRC Grant IRC A1 B3R (IRC, Queen 
Mary, University of London), 2005; 
“Porous nanocrystalline silicon – polypyrole multi-layered materials destined to the selective dielectrophoresis  
of blood cells”, Matnantech 208(403)/2004; 
“Functionally graded biomaterials, biomimetically structured, destined to personalised endosseous implants”, 
Matnantech 163(303)/2003; 

Significant results  

The most representative publications of the past 5 years: 
1. N. L. Paul, R. Carpa, R.E. Ionescu, C.O.Popa, The Biomedical Limitations of Magnetic Nanoparticles and a 

Biocompatible Alternative in the Form of Magnetotactic Bacteria, J. Funct. Biomater. 2025, 16(7), 231;  
2. N.L. Paul, C.O. Popa, E.R. Ionescu, Updates on the Advantages and Disadvantages of Microscopic and 

Spectroscopic Characterization of Magnetotactic Bacteria for Biosensor Applications, Biosensors 2025, 15(8), 
472;  

3. N.L. Paul, C.O. Popa, E.R. Ionescu, Natural Iron Oxide Nanoparticles Produced by Aquatic Magnetotactic 
Bacteria as Ideal Nanozymes for Nano-Guided Biosensing Platforms—A Systematic Review, Biosensors 2025, 
15(9), 590  

4. T. Popa, M. Negrutiu, L.M. Gherman, A.D. Ciubean, D.I. Cosma, D. Gheban, C. Popa, L. Irsay, The Effects of 
Surface Patterning and Photobiomodulation on the Osseointegration of Titanium Implants in Osteoporotic Long 
Bones: An In Vivo Study in Rats, Journal of Functional Biomaterials 2024, 15(11), 346; 

5. V.P. Tosa, A. Ilie-Ene, S.C. Tripon, A. Mesaros, R. Fechete, N. Tosa, A. Csapai, G. Dindelegan, C. Popa, 
Electrospun Polymeric Fiber Systems Inoculated with Cyanoacrylate Tissue Adhesive: A Novel Hemostatic 
Alternative during Open Surgery, Materials, 2024, 17(17), 4318; 

6. A. Csapai, D.A. Toc, F. Popa, N. Tosa, V. Pascalau,  C. Costache, A. Botan, C. Popa, 3D Printed Microfluidic 
Bioreactors Used for the Preferential Growth of Bacterial Biofilms through Dielectrophoresis, Micromachines 
2022, 13(9), 1377;  

7. A, Csapai, D.A. Toc, V. Pascalau, N. Tosa, S. Tripon, A. Ciorita, R.M. Mihaila, B. Mociran, C. Costache, C. Popa, 
Study of the Influence of the Dielectrophoretic Force on the Preferential Growth of Bacterial Biofilms in 3D Printed 
Microfluidic Devices, Applied Sciences 2023, 11, Article Number 60; 

8. M. Dindelegan, V. Pascalau, M. Suciu, B. Neamtu, M. Perde-Schrepler, C. Blebea, A. Maniu, V. Necula, A. 
Buzoianu, M. Filip, A. Csapai, C. Popa, Biopolymer Lipid Hybrid Microcarrier for Transmembrane Inner Ear 
Delivery of Dexamethasone, Gels 2022, 8(8), 483;  
 

Significant solutions: 
Design – synthesis – characterisation of controlled porosity PM titanium for endosseous implants; 
Functionalization of titanium implants for enhancing osseointegration; 
Functionalization of surgical meshes in view of controlled tissue adhesion; 
Design – synthesis – characterisation of biodegradable polymers scaffolds for culturing cells  / organelles; 
Design - synthesis of delivery systems for active agents in Tissue Engineering and wound healing; 
Design, manufacturing and testing of medical microfluidic devices; 
Design, manufacturing and testing of medical applications of paper microfluidics. 
Technologies: 
1. PM processing of titanium and titanium – base alloys; 
2. Synthesis of drug / active factors containing microspheres; 
3. Electrospinning of composite structures; 
4. Sol-gel coating and surface conditioning of metallic biomaterials; 
5. Additive manufacturing of complex microfluidic systems; 
6. Microfluidic devices on various types of paper ; 
Patents: 
C. Popa, L. Cont, G. Dindelegan, V. Simon, I. Brie, C. Pavel, V. Candea – Method for the manufacturing of scaffolds and 
composite materials destined to Tissue Engineering, RO patent Nr. 127534; 

The offer addressed to the economic environment 

Research & 
development  

Design and synthesis of new bioactive or hybrid materials for implants / grafts; 
Development of application designed complex structures for medical accessories: dental and maxillary-
facial implants, orthopedic implants, “wound dressing”, personalized medical instruments, surgical clips 
and staples; 
Development of new 3D scaffolds for the seeding of stem / primary cells / organelles in view of growing 
tissue / organ grafts; 
Development of new drug delivery systems with applications in Tissue Engineering, cancer, wound 
healing, diabetes, postoperative therapy; 
Development of microfluidic devices for the active selection / separation of live cells;   

Consulting Improvement of constructive / technologic design for dental, maxillary-facial and orthopaedic implants; 
consultancy in the field of materials and technologies for medical units. 
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