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Abstract  

The objective of the project was development of innovative 3D biotextile materials based on the 

establishment of a technological platform devoted to technological composition of nano particles in 

fibre’s structure to enhance the protective properties of the biotextile (to protect the population living 

in urbanized areas steadily affected with electromagnetic fields, ultraviolet radiation of high intensity 

and pollutant particles). It was based on the production strategy targeted to create and produce HPC 

by combining the fibers in 3-dimension positions, including fibers encompassing polymer structure + 

succinite (5-10 nm) +SiO2 (3-10 nm) +Ag (20-50 nm) and bio-testing of newly produced materials.  

Potential benefits are extension of boundaries to the protective properties of the 3D biotextiles 

against different frequency & density electromagnetic fields, including the protection from household 

appliances 50 Hz low frequencies and specific frequencies in the Radiofrequency range (100 kHz to 

300 GHz), as well protection from ultraviolet radiation (ƛ = 240-400 nm) and will create of the me-

chanical barrier from the negatively charged micro pollutant particles, including of biological origin 

(1-10 mkm). 

To investigate the protective properties of the biotextiles, were examined the effects of low-frequency 

electromagnetic radiation (50 Hz, 1.3 mT magnetic flux density) on the physiological and molecular 

levels of the test organisms (Lemna minor (laboratory line Sta2, 2n chromosomes, axenic culture). 

Results showed a reduction in point mutations in L. minor Sta2 clones grown covered with biotextiles 

containing 0.25%, 0.5%, and 1% succinite nanoparticles compared to the control group (biotextile 

without succinite).  

In conclusion, 3D biotextile versions incorporating succinite nanoparticles (0.25%) within the polymer 

fabric coating demonstrate significant potential as protective biotextiles, mitigating the effects of LF 

EMF and potentially other stressors. 

 

                                                            RESEARCH COUNCIL OF LITHUANIA          

 

https://lmt.lrv.lt/en/


 

Further information: 

• Literature  

Biao, Z., Deng, J., Zhang, R., Liang, L., Fan, B., Bai, Z., Shao, G., Park, C. B. (2018). Recent Ad-

vances on the Electromagnetic Wave Absorption Properties of Ni Based Materials. Eng. Sci., 3, 5–

40.  

Chatterjee, A., Maity, S.  Advances in Functional and Protective Textiles. Advanced electromagnetic 

interference shielding textiles and clothing. Science Direct, 18, (2020) 457-491.  

Engels, S., Schneider, N.-L., Lefeldt, N., Hein, C. M., Zapka, M., Michalik, A., Elbers, D., Kittel, A., 

Hore, P. Mouritsen, H.. Anthropogenic Electromagnetic Noise Disrupts Magnetic Compass Orienta-

tion in a Migratory Bird. Nature, (2014), 509, 353. 

Erogul, O., Oztas, E., Yildirim, I., Kir, T., Aydur, E., Komesli, G., Irkilata, H. C., Irmak, M. K., Peker, 

A. F. Effects of Electromagnetic Radiation from a Cellular Phone on Human Sperm Motility: An in 

Vitro Study. Arch. Med. Res., 37 (2006), 840–843. 

Estefânia V. R, Campos R., Anderson E. S., Pereira Jhones Luiz de Oliveira, Bragança Carvalho L., 

Guilger‑Casagrande M, Renata de Lima Leonardo Fernandes Fraceto. How can nanotechnology 

help to combat COVID-19? Opportunities and urgent need. Journal of Nanobiotechnology. Campos 

et al. Nanobiotechnol (2020), 18:125 

Gong, S., Zhu Zheng, H., Arjmand, M., Sundararaj, U., Yeow, J., T. W., Zheng, W. Effect of Carbon 

Nanotubes on Electromagnetic Interference Shielding of Carbon Fiber Reinforced Polymer Compo-

sites. Polym. Compos. 39, (2018), 655–663.  

Grauda D., Bumbure L., Lyashenko I., Katashev A., Dekhtyar Y., Rashal I. “Amber Particles as Living 

Plant Cell Markers in Flow Cytometry” // The Journal of Latvian Academy of Sciences. Section B, 

Vol. 69, No. 3 (696) (2015), 77–81. 

Gurusiddesh, M., Madhu, B. J., Shankaramurthy, G. J. Structural, Dielectric, Magnetic and 

Electromagnetic Interference Shielding Investigations of Polyaniline Decorated Co0.5Ni0.5Fe2O4 

Nanoferrites. J. Mater. Sci: Mater. Electron., 29, (2018), 3502–3509. 

Jiamjirarat, D., Rafflin, C. Implementation of 5G and Health Concerns, IEEE Future directions. (2020) 

Available:https://cmte.ieee.org/futuredirections/tech-policy-ethics/november-2020/implementation-

of-5g-andhealth--concerns. 

Jiang, D., Murugadoss, V., Wang, Y., Lin, J., Ding, T., Wang, Z., Shao, Q., Wang, C., Liu, H., Lu, N., 

Wei, Subramania R., A., Guo, Z. Electromagnetic Interference Shielding Polymers and Nanocom-

posites A Review, Polymer Reviews, 59, (2019), 280-337.  

Lasenko I., Amber way// ISBN 978-9934-507-74-8, Scientific Book, Publishing house: Apgāds Man-

tojums, Riga, Latvia, (2014) p. 224. The monograph has been accepted by the Library of Congress 

USA, 2019). 



 

Ļašenko I., Gaidukovs S., Rombovska J. Manufacturing of Amber Particles Suitable for Composite 

Fiber Melt Spinning // The Journal of Latvian Academy of Sciences. Section B, Vol. 70, No. 2 (701), 

ISSN 1407-009X, (2016) 51–57.  

Li, T.T.; Chen, A.P.; Hwang, P.W.; Pan, Y.J.; Hsing, W.H.; Lou, C.-W.; Chen, Y.-S.; Lin, J.-H.. Sy-

nergistic Effects of Micro-/Nano-fillers on Conductive and Electromagnetic Shielding Properties of 

Polypropylene Nanocomposites. Mater. Manuf. Processes, 33, (2018) 149–155. 

Lyashenko, I. State-of-The-Art Concept of Using Baltic Amber. The 2018 AABS Conference at Stan-

ford University: The 100th Anniversary of Baltic Independence, June 1-3, 2018, Stanford, CA, USA.  

http://aabs2018.stanford.edu 

Pretz, K. Will 5G be bad for our health”, IEEE Spectrum. [Online] (2020) Available: https://spect-

rum.ieee.org/news-from-around-ieee/the-institute/ieee-member-news/will-5g-be-bad-for-our-health  

Viļuma-Gudmona A., Ļašenko I., Sanchaniya J. V., Podgornovs A. ELECTRO-RESISTANT BIO-

TEXTILE DEVELOPMENT BASED ON THE FIBERS REINFORCEMENT WITH NANO PARTIC-

LES. http://www.tf.llu.lv/conference/index.php?topicID=8; 20th International Scientific Conference; 

Engineering for Rural Development, Jelgava, 26.-28.05.2021, Latvia, DOI: 10.22616/ER-

Dev.2021.20.TF182, p.804-812. 


