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Regenerative Medicine Laboratory 

 

About us:  

 Laboratory of Regenerative Medicine within CCAMF UMFST GE Palade Tg. Mureș 

approaches a field of research with a major impact on the therapy of cardiac valvular 

pathologies. 

 In terms of novelty and impact, in response to robust clinical demand, recognizing 

technical gaps and challenges, and relying on our consistent preliminary data from recent 

years, we have succeeded in in vitro regeneration of viable and functional ready-to-implant 

valve roots, using autologous cells, porous scaffolds and semi-automatic mechanical 

conditioning technology platforms, all under the guidance of project director Prof. D. 

Simionescu. Complete decellularization of swine aortic root (including cusp, aortic wall, 

sinuses, and muscle tissue) is possible only by using a cyclic pressure infusion system (L. 

Sierad, D. Simionescu, M. Harpa et al., Tissue Engineering, part C, August 2015). 

 A second innovative feature is the use of cardiovascular cells derived from adipose 

stem cells by differentiation to revitalize each anatomical area of the valve scaffold. We 

developed specific internal and external seeding methods for each area, namely the aortic 

wall, sinuses and cusps, using micro-needle arrays (for internal) and rotating devices (for 

external). Physiological bioreactors are used for heart valves, which achieve the progressive 

dynamic conditioning of cells seeded in valve scaffolds. 

 

 Good collaboration of specialists from 3 institutions: Clemson University, UMFST GE 

Palade Tg. Mureș, IUBCVT Tg. Mureș created this scenario within our university: from 

obtaining acellular scaffolds, repopulating them with specialized cells from adipose tissue 

stem cells and in vivo implantation of these valvular prototypes on ovine animal model. The 

presence of viable cells on the surface of the valve explants after 6 months of in vivo 

functionality, objectifies our research strategy and stimulates our improvement to obtain the 

ideal heart valve replacement. 
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Also, the laboratory activity extended to biaxial biomechanical analysis, UV-A tissue 

radiation, and different other protocols of tissue fixation. 

 

 

Team: Dr. Marius Mihai Harpa 

 Lab. Luminita Istrate 

- Collaborators from different research grants 

 

Services:  

- Cells culture 

- Acellular heart valves and vascular bioscaffolds 

- Hemodynamic preconditiong of bioscaffolds, recellularization processes 

- Surface and internal scaffold recellularization 

- Biaxial biomechanical analysis 

- UV-A tissue radiation 

 

 The laboratory is equipped with 2 aortic/pulmonary valve perfusion decellularization 

systems, 16 sets of valve fixation rings, 2 rotating valvular cell seeding systems, 4 valvular 

mechanical conditioning systems (Aptus bioreactors), 2 CO2 cell culture incubators , a sterile 

and a chemical hood, a Nikon inverted phase contrast microscope, ethylene oxide and 

autoclave sterilizers, lyophilizer, two incubator ovens, an ELISA reader, horizontal and 

vertical electrophoresis systems, pipettes, balances, pH meters, refrigerator, 3 computers, 

BioTester® 5000, OmniCure S1500 UV Curing System 

 

Research activity: 

 

1. Research Projects 

- Tissue Engineering Technologies For Cardiac Valve Regeneration, Project Code: ID 

P_37_673, POC-A1-A1.1.4-E-2015, 8.779.476,34 lei 
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- Conducte valvulate cu diametrul redus tip RVOT cu capacitate regenerativa pentru 

pacienti pediatrici [PEDIAVALVE], Dan Simionescu, 599.901 lei, PN-III-P2-2.1-PED-

2019-2179, oct 2020 – sept 2022 

- Internal University grants: 

- "Stabilizarea colagenului din peretele venos prin iradierea cu UV-A ca 

metodă terapeutică de întărire a matricei extracelulare și accelerarea 

procesului de maturare a fistulelor arteriovenoase", Emil Marian Arbanasi, 

5000 euro, 2024 

- "Strategii terapeutice bazate pe radiațiile UV-A pentru augmentarea 

rezistenței mecanice a peretelui venos și îmbunătățirea patenței graftului 

venos în revascularizarea membrului inferior", Eliza Russu, 20000 euro, 

2024-2025 

- "Rolul determinărilor imagistice, a proprietăților biomecanice și a structurii 

histologice a graftului venos în dezvoltarea hiperplaziei neointimale și 

disfuncției accesului vascular pentru dializă" Adrian Vasile Mureșan, 20000 

euro, 2024-2025 

- Grefe arteriale obținute prin inginerie tisulară, Șef Lucr. Dr. Harpa Marius, 

5000 euro, 2021. 

 

Publications  

- Mureșan, Adrian Vasile, et al. "The Role of the Mechanical Characteristics and  

Microstructure of the Porcine Aortic Wall: Implications for Abdominal Aortic 

Aneurysm Rupture Risk" Journal of Cardiovascular Emergencies, vol. 10, no. 1, 

Sciendo, 2024, pp. 13-19. https://doi.org/10.2478/jce-2024-0007 

- Arbănaşi, E. et al. Effect of Ultraviolet Radiation on the Enzymolytic and 

Biomechanical Profiles of Abdominal Aortic Adventitia Tissue. J. Clin. Med. 2024, 13, 

633. https://doi.org/10.3390/jcm13020633 

- Harpa, Marius Mihai, et al. "Bioengineered Small-Diameter Vascular Xenografts as an 

Alternative to Autologous Vascular Grafting for Emergency Revascularization – a 

Preliminary Study" Journal of Cardiovascular Emergencies, vol. 9, no. 4, Sciendo, 2023, 

pp. 103-110. https://doi.org/10.2478/jce-2023-0021 
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- Movileanu I et al, Preclinical Testing of Living Tissue-Engineered Heart Valves for 

Pediatric Patients, Challenges and Opportunities. Front Cardiovasc Med (2021) 8: 

707892. Doi: 10.3389/fcvm.2021.707892 

- Al Hussein H, et al. Challenges in Perioperative Animal Care for Orthotopic 

Implantation of Tissue-Engineered Pulmonary Valves in the Ovine Model. Tissue Eng 

Regen Med (2020) 17: 847-862. Doi: 10.1007/s13770-020-00285-1 

- Al Hussein H, et al, Minimally Invasive Surgical Protocol for Adipose Derived Stem 

Cells Collection and Isolation - Ovine Model, Rev Chim (2019), 70(5):1826-1828. 

- Sierad LN, et al, Functional Heart Valve Scaffolds Obtained by Complete 

Decellularization of Porcine Aortic Roots in a Novel Differential Pressure Gradient 

Perfusion System. Tissue Eng Part C Methods (2015) 21: 1284-1296. Doi: 

10.1089/ten.tec.2015.0170 
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