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Welcome 

Witamy 
 

 

Dear Colleagues and Friends, 
 
We are pleased to welcome all participants of the “1st International Conference on Advanced Materials for 
Bio-Related Applications, AMBRA 2022” to Wroclaw. The organizers, the Institute of Low Temperature and 
Structure Research of the Polish Academy of Sciences, and the Wroclaw University of Science and 
Technology, with the partnership of the University of Wroclaw, are grateful that so many great scientists 
have chosen to participate in our conference. 
 
The AMBRA 2022 conference is organized for the first time by the interdisciplinary scientific community 
from Wroclaw. During the event, we wish to initiate a forum to foster and stimulate discussion on advanced 
materials that find applications in many biological and medical fields. Thus, we are glad to meet experts 
working in nanotechnology, biomaterials, tissue engineering, cardiac surgery, microbiology, pharmacy, 
agriculture, and related areas. We trust that we will take part in many important scientific presentations 
and discussions. Moreover, we are convinced that new scientific collaborations, joint research projects, and 
original scientific ideas will be born during the conference. 
 
The aim and mission of the AMBRA 2022 conference is to present the current state of progress in R&D in 
the field of biomedical sciences and materials engineering, and to create a forum between the participants 
to discuss cooperation and progress on the subject of the meeting. The conference's subject matter gives 
hope and looks toward solving the dilemmas related to modern materials in various bioapplications. 
 
Topics of particular interest include, but are not limited to: 
 

Biomaterials | Nanomaterials | Bio-imaging | Antibacterial agents | Biological and Medical applications 
 
We trust that you will have a very pleasant and memorable stay with us, in our city, and in our academic 
and scientific community here in Wroclaw. 
 
Wroclaw was the host European City of Culture in 2016 and we hope that you will also be able to experience 
and enjoy some of its unique features, history, culture, and cuisine. 
 

Yours sincerely, 

 

        Rafał J. Wiglusz                         Anna Łukowiak                       Justyna Krzak                           Wiesław Stręk  

    Conference Co-Chair                Conference Co-Chair            Conference Co-Chair      Chair of the Scientific Committee 



16.05 - Monday

9.30 REGISTRATION (building D20, ul. Janiszewskiego 8)

11.00-11.10 WELCOME  

11.10-11.50 PL1 Michał GiersigNanomaterials for biomedical applications

11.50-12.20 I01 Marek Godlewski
Oxides-based fluorescent markers for applications in 

medicine

12.20-12.50 I02 Jakub Rybka
The laboratory of applied biotechnology –from 3D 

bioprinted meniscus to covid-19 immunodiagnostics

LUNCH

14.10-14.40 I03 Stefan Lis

Chosen inorganic nanoluminophores containing with 

Ln(III) ions focused on biomedical and analytical 

applications 

14.40-15.00 O01 Eugeniusz Zych Pr-activated grantets for optical thermometry 

15.00-15.20 O02 Nicole Nowak

Novel synthesis method of rubidium(I) and 

europium(III) co-doped hydroxyapatite 

nanomaterials —potential use in regenerative 

medicine

15.20-15.40 O03
Magdalena 

Muszyńska
Elemental analysis of nanoparticles and single cells in 

relation to advanced biological materials

COFFEE BREAK

16.00-16.30 I04 Galyna Dovbeshko 
2D MoS2 nanoparticles as a platform for imaging of 

cancer cells

16.30-16.50 O04 Marta Wujczyk

Spectroscopic investigation of biocompatible 

bismuth(III) and europium(III) doped yttrium 

orthovanadate-phosphate

16.50-17.00 S01 Sylwia Klimas

An in vitro examination of fluoride ions release from 

selected materials - resin - modified glass ionomer 

cement (vitremer) and nanohybrid  composite 

material (tetric evoceram)

17.00-17.10 O05 Sponsor

17.10-17.50 PL2
Zygmunt 

Gryczynski

Enhanced fluorescence based detection for 

biomedical diagnostics and imaging (remote)

18.00-20.00
Welcome reception

(H14 building, Wybrzeże Stanisława Wyspiańskiego 40)

Conference programme



17.05 - Tuesday

9.30-10.10 PL3 Aldo Boccaccini 
Biofabrication with composite and multimaterial

bioinks: Progress and challenges  (remote)

10.10-10.40 I05 Marek SamoćToward advanced nonlinear optical materials 

10.40-11.00 O06 John Reeks

Response of ZnO micro- and nano-crystals to 

Staphylococcus aureus bacteria and bacterial growth 

media

COFFEE BREAK

11.20-12.00 I06
Thi Ngoc Lam 

Tran

Glass-based optical transducer platforms for bio-

chemo-sensors

12.00-12.10 S02
Weronika 

Bodylska 

Synthesis, characterization and bioactivity of glasses 

(SiO2‒CaO) with different sizes 

12.10-12.30 O07 Bartosz Bondzior
Decomposition of LaPO4 microparticles in glass 

monitored by the Eu3+ luminescent probe

12.30-12.50 O08 Beata Borak 
Foliar fertilization by the sol–gel particles containing 

Cu and Zn 

12.50-13.10 O09 Sabina Jaros

Bioactive aminophosphine coordination networks: 

Synthesis, characterization and enhanced 

antimicrobial activity

LUNCH

14.30-15.10 PL4
John A. 

Capobianco

Lanthanide luminescence: From high energy to low 

energy excitation (remote)

15.10-15.40 I07

Elżbieta 
Gumienna-

Kontecka

Biomimetic analogues of siderophores: from 

structural probes of ferric ions assimilation to 

68ga/89zr nuclear imaging 

15.40-16.00 O10 Alexander Kirillov
Bioactive metal-organic networks for antimicrobial 

applications

16.00-16.20 O11 Maciej Wernecki
Challenges in studying nanomaterials as antibacterial 

agents 

16.30-18.00 POSTER SESSION

19.45-21.30

Night sightseeing
(start from Plac Katedralny, main entrance to 

Cathedral of St. John the Baptist)



18.05 - Wednesday

9.30-10.10 PL5 Luís CarlosHow hot are living cells during magnetic 

hyperthermia? (remote)

10.10-10.40 I08 Vadim Kessler

Oligonuclear metal-oxo-alkoxide complexes as 

molecular models for oxide nanoparticles produced 

in the sol–gel process 

10.40-11.00 O12
Karolina 

Elzbieciak-Piecka

Cr3+-doped GdAl3(BO3)4 borates as an efficient tool in 

light-to-heat conversion

11.00-11.20 O13
IKA Poland 

Sp. z o.o.

Organic, aqueous syntheses and fermentation in new 

IKA reactor systems

COFFEE BREAK

11.40-12.10 I09
Artur 

Bednarkiewicz

Photon avalanching: Old phenomenon, new 

challenges

12.10-12.40 I10
Marzena 

Dominiak

Customized 3D allogenic bone blocks in complex 

dental treatment

12.40-13.00 O14 Sara TargońskaInvestigation of micro and nanostructure of variuos

type of bone stustituted materials

13.00-13.20 O15
Kamila 

Maciejewska

Synthesis and application of NaYF4 nanoparticles as 

nanoheaters and luminescent nanothermometers

LUNCH

14.40-15.10 I11 Pavla Jendelova Hydrogels for spinal cord injury repair

15.10-15.40 I12
Magdalena 

Wawrzyńska
Coating and surface modification of stents for 

cardiovascular applications

15.40-16.00 O16
Martyna 

Majchrzak

Dissecting the role of prolyl oligopeptidases in cell 

death by the application of protease-selective 

prodrugs: From basic research into new anticancer 

therapeutic strategies

18.00
Conference dinner with barbecue

(OgródBotaniczny, ul. Sienkiewicza 23 or ul. Kanonia 4)



19.05 - Thursday

9.30-10.00 I13 Marcin Nyk
Nonlinear optical properties and bio-related 

applications of advanced colloidal nanomaterials

10.00-10.30 I14
Gulaim A. 

Seisenbaeva

Hybrid organic inorganic materials as advanced 

adsorbents and biocatalysts

10.30-10.50 O17
Dominika 

Wawrzyńczyk

Pr3+-doped NaYF4 and LiYF4 nanocrystals combining 

visible-to-UVC upconversion and NIR-to-NIR 

downconversion for biomedical applications 

COFFEE BREAK

11.10-11.40 I15 Łukasz Marciniak
Sensitization of lanthanide-based phosphors by 

transition metals towards high-brightness and 

sensitive thermometers 

11.40-12.00 O18
Marta Gordel-

Wójcik
Optical characterization of surface-modified gold 

nanoshells

12.00-12.20 O19 Anna Szczurek 
Protection of polymeric materials with sol–gel 

coatings for the reduction of plastic waste 

12.20-12.40 O20 Adam Watras
Synthesis and structural properties of novel Ln4O3F6 

(Ln = Ce-Yb) oxyfluorides

12.40-12.50 CLOSING



Plenary Lectures



PL-1 

NANOMATERIALS FOR BIOMEDICAL APPLICATIONS 

M. Giersig* 

Institute of Fundamental Technological Research  Polish Academy of Sciences 

Department of Theory of Continuous Media and Nanostructures 

*  Corresponding author: mgiersig@ippt.pan.pl 

                                                                                                                                    

Advances in the controlled growth and characterisation of high-quality nanomaterials are a key factor 

in laying the foundations of modern nanomaterials for applications in biomedicine.  One of the most 

important challenges of nanotechnology is the design and production of materials starting from the 

atomic scale, through the molecular scale to the supramolecular scale. The best known description of 

nanotechnology was developed by the National Nanotechnology Initiative (USA), defining 

nanotechnology as the manipulation of matter in which at least one of its dimensions lies between 1 

and 100 nanometres. The development and creation of a new generation of smart nanomaterials has 

been made possible by interdisciplinary collaboration. Sophisticated nanomaterials are the result of 

synergic cooperation between specialists in the following fields: physics, chemistry, biomedicine, 

materials science, computer science and humanities. The dynamic development of nanotechnology is 

clearly visible in numerous biomedical and electronic applications and they will be the subject of my 

lecture. I will present specific examples of nanomaterials due to their production methods determining 

their specific properties such as size, morphology, structure - electronic and crystallographic, 

superparamagnetism, superhydrophobicity and biocompatibility, implying their applications. 

 

Prof. Giersig has published over 292 internationally refereed publications covering 

physics, chemistry, material science, biochemistry, medicine, nanotechnology and 

engineering. His work has been cited over 23 400 times, quoted in the ISI Index 

(without self-citations) at an average of over “82,6” citations per publication, while his 
h-index is currently “78” in the World Ranking by Thomson Reuters of the 100 Top 
Chemists and Material Scientists of the past decade 2000-2010, Giersig is listed in 

position 75 in chemistry and 83 in material science. Giersig’s most important articles have been 
published in the following high Impact Index journals: amongst others in: Science (IF 37); Advances in 

Physics (IF 21); Advanced Materials (IF 19,7); Journal of the American Chemical Society (IF 13,8); Nano 

Letters (12,7); Nature Communications (IF 12,1); Advanced  Functional Materials (IF 12,1); Angewandte 

Chemie International Edition (11,9); Chemistry of Materials (IF 9,4;  Small (IF 8,6)); PATENTS: Co- 

Inventor of 10 patents; SPIN-OFFs: Co-Founder of two companies. Prof. Giersig has supervised 22 PhD 

(several of them with distinction) students and advised 30 MSc graduates. SCIENTIFIC EXPERTISE: 

Synthesis and production of novel metallic, magnetic and semiconductor nanoparticles by wet 

chemistry and physical methods; Creation/Growth of nanostructures based on carbon (MWCNT, 

graphene); Nanostructures for applications in life sciences: Cell Manipulation, Tissue Engineering, 

Diagnostics/ Therapy; Nanostructures for applications in electronics: Solar cells, Photonics, Memory 

and Detection devices; Sophisticated characterization methods: HRTEM, ELSS; EDX, SEM, AFM, MAFM, 

SNOM, UPS, XPS, SQUID, UVW, Raman; Image analysis: 3D reconstruction and theoretical modelling 

the specific properties of nanostructures. 



PL-2 

ENHANCED FLUORESCENCE BASED DETECTION FOR BIOMEDICAL 
DIAGNOSTICS AND IMAGING. 

 
Z.K. Gryczynski* 

 
Texas Christian University, Department of Physics and Astronomy,  

Fort Worth, TX, 76129, USA   

 
 

* Corresponding author: z.gryczynski@tcu.edu 
 

 
 

Optical/fluorescence-based detection plays a prominent role in modern medical diagnostics and 
biomedical imaging. Recent progress at the interface of biology, physics, micro and nanoscale 
engineering, nanomaterials, and fluorescence probes development opens new possibilities for 
biomedical applications. The broad range of applications spreads from biomarkers detection (e.g. 
cancer markers or cardiac markers), diagnostics tests (e.g. DNA detection or antibody based assays), 
imaging and monitoring of intra- and extra-cellular environment to practical forensic applications 
(like sample collection, processing, and amplification).  
In this presentation, we will discuss various aspects of recent developments in photonics and 
nanotechnology that stimulate new ways for developing ultrasensitive assays for medical and 
chemical applications. Use of long-lived fluorescence probes with excitation pulse manipulation to 
highly improve detection, diagnostics, and imaging will be presented. We will also present examples 
of monitoring cellular environment/processes and application of multi-pulse technology with 
plasmonic platforms for enhanced detection. 
  

 

 
 
 
 
 
 



PL-3 

BIOFABRICATION WITH COMPOSITE AND MULTIMATERIAL BIOINKS: PROGRESS 
AND CHALLENGES 

 
A. Boccaccini*  

 
Institute of Biomaterials, University of Erlangen-Nuremberg, 91058 Erlangen, Germany 

* Corresponding author: aldo.boccaccini@fau.de  
 

Keywords: biofabrication, bioprinting, hydrogels, bioactive glass  

 
 

Biofabrication is a fast expanding research field focusing on the development of 3D hierarchical cell 
laden structures by automatized additive manufacturing methods, e.g. 3D printing. Bioinks for 
biofabrication are based on natural or synthetic hydrogels. Alginate-based hydrogels are receiving 
increasing attention for biofabrication as they exhibit excellent biocompatibility and show a similarity to 
the extracellular matrix of native tissues in terms of mechanical and structural properties. Current 
research focuses on improving the printing and cell biology properties of alginate based hydrogels by 
incorporating bioreactive inorganic fillers, e.g. silica or bioactive glass nanoparticles. The development of 
such composite hydrogels should lead to improved bioink printability and enhanced functionalities, 
including superior mechanical properties and cell biology performance [1]. This presentation will review 
the application of bioreactive fillers in the field of biofabrication. Specifically, a series of reactive silicate 
fillers as additives for alginate based bioinks of interest in biofabrication will be discussed, analyzing 3D 
printability, properties of the printed constructs and cell viability. A hydrogel in focus for bioink 
development is alginate dialdehyde-gelatin (ADA-GEL), which has been combined with sol-gel derived 
bioactive glass nanoparticles in the silica-calcia system [2]. The use of ion doped mesoporous bioactive 
glass nanoparticles (e.g. exploring Cu doping for obtaining angiogenic effects) has been also investigated 
recently [2]. In vitro biocompatibility studies combined with fluorescence staining and cell viability assays 
showed the superior biological behavior of composite bioinks, with focus on the effect of the silicate 
filler addition. It was also found that an optimal amount of incorporated inorganic filler in ADA-GEL exists 
regarding printability. The release of bivalent calcium ions from the particles (sol-gel derived SiO2-CaO 
nanoparticles) can strengthen the network of the hydrogel over time leading to a better stability after 
printing [3]. It will be shown that composite hydrogels composed of ADA-GEL and inorganic fillers are 
suitable for biofabrication using a variety of cell types. There is always an optimal filler concentration 
that leads to improved printability and shape stability of the scaffolds. Challenges in the field, in 
particular regarding the long-term in vitro (and in vivo) evaluation of cell laden printed constructs, will be 
discussed. 

 

References 
[1] A. Leite, et al., Biofabrication 8 (2016) 035005. 
[2] H. Zhu, et al., Small 18 (2022) 2104996.  
[3] S. Heid, et al., Bioprinting 26 (2022) e00200. 
 
 
 



PL-4 

LANTHANIDE LUMINESCENCE: FROM HIGH ENERGY TO LOW ENERGY 
EXCITATION 

 

G.A. Mandl, J.A. Capobianco* 

Department of Chemistry and Biochemistry and Centre for Nanoscience Research,  

Concordia University, Montreal Quebec, Canada 

* Corresponding author: John.Capobianco@concordia.ca 

 

 

In this plenary lecture, I will discuss the versatile means through which lanthanide doped 
nanomaterials can be utilized for biological applications. X-ray mediated photodynamic therapy 
(X-PDT) utilizes radioluminescent nanoparticles to induce the generation of reactive oxygen 
species and kill cancer. We have developed a Pr3+ based nanoparticle system that works in 
tandem with 5-ALA therapy to produce an X-PDT-Radiotherapy effect utilizing endogenously 
produced Protoporphyrin IX. Utilizing low-energy near-infrared light, we are developing 
biocompatible dye-sensitized PDT systems utilizing Er3+/Yb3+ doped nanoparticles. Together, 
these two avenues of excitation utilizing lanthanide doped nanoparticles demonstrate the 
potential for these biologically relevant materials.  



PL-5 

HOW HOT ARE LIVING CELLS DURING MAGNETIC HYPERTHERMIA? 
 

Y. Gu,1 R. Piñol,1 C.D.S. Brites2, A. Millán1, L. D. Carlos2 
 

1 INMA, Institute of Nanoscience and Materials of Aragon, CSIC-University of Zaragoza, Zaragoza, Spain 
2 Phantom-g, CICECO-Aveiro Institute of Materials, Department of Physics, University of Aveiro Campus de Santiago, 

3810-193 Aveiro, Portugal 
* Corresponding author: lcarlos@ua.pt 

 
Keywords: luminescence thermometry, intracellular temperature, magnetic hyperthermia 

 
The emergence of luminescent nanothermometry during the last decade opened up the possibility of 
measuring thermal flows at spatial scales below 10 μm, unreachable by conventional electrical methods 
[1]. Diverse phosphors capable of providing a contactless thermal reading through their light emission 
properties have been examined, e.g., polymers, DNA or protein conjugated systems, organic dyes, 
quantum dots, and trivalent lanthanide (Ln3+) ions incorporated in organic-inorganic hybrids, 
multifunctional heater-thermometer nanoplatforms, upconverting, downconverting and downshifting 
nanoparticles. The implementation of these Ln3+-based phosphors (with an emphasis on upconverting 
nanoparticles) as ratiometric thermometers was extensively reviewed in the past five years [1]. 

In the last couple of years, the focus of luminescence thermometry has gradually shifted from the 
fabrication of more sensitive nanoarchitectures towards the use of the technique as a tool for thermal 
bioimaging and the unveiling of properties of the thermometers themselves and their local surroundings, 
as, for instance, the instantaneous ballistic velocity of Brownian nanocrystals suspended in both aqueous 
and organic solvents [2]. 

After a general perspective of the work done on luminescence nanothermometry since the explosion of 
the field one decade ago, the lecture will be focused on an example [3] illustrating the potential of the 
technology to measure the intracellular temperature, including recent results of those measurements 
during magnetic hyperthermia. 

 

References 
[1] C. D. S. Brites, S. Balabhadra, L. D. Carlos, Adv. Opt. Mater. 7 (2019) 1801239. 
[2] C. D. S. Brites, X. Xie, M. L. Debasu, X. Qin, R. Chen, W. Huang, J. Rocha, X. Liu, L. D. Carlos, Nature 
Nanotech. 11 (2016) 851. 
[3] R. Piñol, J. Zeler, C. D. S. Brites, Y. Gu, P. Téllez, A. N. Carneiro Neto, T. E. da Silva, R. Moreno-
Loshuertos, P. Fernandez-Silva, A. Isabel Gallego, L. Martinez-Lostao, A. Martínez, L. D. Carlos, A. Millán, 
Nano Lett. 20 (2020) 6466. 



Invited Lectures



I-01 

OXIDES-BASED FLUORESCENT MARKERS FOR APPLICATIONS IN MEDICINE  
 

M. Godlewski1,*, J. Kaszewski1, J. Rosowska1, P. Kiełbik2,  
M. M. Godlewski2 

 
1Institute of Physics, Polish Acad. of Sci., Al. Lotników 32/46, 02-668 Warsaw, Poland 

2Department of Physiological Sciences, Faculty of Veterinary Medicine, Warsaw University of Life Sciences – SGGW, 
Nowoursynowska 159, 02-776 Warsaw, Poland  
* Corresponding author: godlew@ifpan.edu.pl 

 
Keywords: oxides, nanoparticles, fluorescence labels, cancer 

 
The new application of nanoparticles of wide band gap oxides will be discussed, allowing early detection 
of cancer. For this we applied so-called fluorescent markers (FMs). Several types of such markers were 
tested and discussed in the literature [1]. The new generation of FMs, developed by us, is based on 
nanoparticles doped with rare earth ions. As a matrix nanoparticles of wide band gap oxides (mainly ZnO 
and ZrO2) are selected due to their bio-neutrality. Rare earth doping of the markers results in an efficient 
and spectrally sharp photoluminescence (PL) in a visible light spectral region. Importantly, for these FMs a 
stable PL is observed, without any blinking and photo-bleaching.  

We then tested the ways to introduced FMs to organisms. Direct injection to a blood system may be 
dangerous – FMs can aggregate blocking blood circulation. Moreover, the chemicals used to stabilize 
nanoparticles in suspension (i.e. PEG) affect strongly their trafficking mechanisms, rendering them nearly 
useless for intra-tumor deposition. This why we tested a new method of FMs introduction – Intra-gastric 
(IG). This innovative method of introducing of markers to organisms was developed by us. We observed 
that after IG introduction FMs are distributed through the organism. Importantly, after IG introduction, 
FMs penetrate and gradually accumulate in tumors, including the difficult to diagnose and treat lungs 
tumor.  

Tests were performed to check selectivity of our method. It turned out that blood - lungs barrier is very 
tight. FMs cannot enter to healthy cells but easily penetrate membrane for the region of tumor. An 
effective trafficking of FMs to the areas of lung cancer was thus observed, whereas surrounding tissue was 
impermeable for nanoparticles. The data obtained confirm 100% selectivity of the method. This shows a 
high potential of studied FMs in direct tracing of the extent of cancer spread in lungs. 

Importantly, FMs developed by us can also be used as MRI contrast agents. Moreover, we performed tests 
of using developed FMs as transport agents. FMs were used to selectively introduce a given medicine to 
area of tumor. A directed therapy is thus possible. 

 

References: 
 
[1] M.M. Godlewski, J. Kaszewski, P. Kielbik, J. Olszewski, W. Lipinski, A. Slonska-Zielonka, J. Rosowska, B.S. 
Witkowski, M.A. Gralak, Z. Gajewski, M. Godlewski, Nanotechnology Reviews 9 (2020) 274.  
  



















I-10 

CUSTOMIZED 3D ALLOGENIC BONE BLOCKS IN COMPLEX DENTAL TREATMENT 
 

M. Dominiak1,*, S.Targonska2, S.Dominiak3, T. Gedrange3 

 
1 Department of Oral Surgery Medical University of Wroclaw, 50-425, Poland 

2 Institute of Low Temperature and Structure Research, Polish Academy of Sciences, Wroclaw, 50-950, Poland 
3 Department of Orthodontic, TU Dresden, 01069, Germany 
* Corresponding author: marzena.dominiak@umw.edu.pl 

 
Keywords: bone reconstruction, orthodontic-orthognathic treatment, allogenic 3D bone block 

 

 
The morphological structure of the alveolar ridge of the maxilla and/or mandible is an important 
predictor of the possibility of gingival recession development. The narrow alveolar ridge in the lip-lingual 
dimension, especially with the thin biotype of the gingiva, is one of the factors predisposing to the 
development of this pathology. It may hinder or prevent the course of orthodontic treatment as an 
independent therapy method or as part of the orthodontic-orthognathic treatment. In addition, the 
reconstruction of the narrow alveolar ridge may be an alternative procedure in relation to some 
orthognathic procedures, making it possible to carry out treatment in a minimally invasive manner [1]. 

The aim of the presentation will be to present the bone reconstruction method using a 3D allogenic bone 
block in the prevention and treatment of gingival recession in the course of orthodontic treatment 

Assessment will be given to a group of patients after or before orthodontic treatment with a narrow 
bony ridge as a primary morphological defect or as a complication of orthodontic treatment. 

All patients underwent an original 3D reconstruction of the bone. Prior to the procedure, the periodontal 
status was assessed, including the gingival biotype, thickness and width, and the occurrence of gingival 
recession. 

In the case of existing recessions, the first stage of the procedure was rebuilding of the keratinized 
gingiva, followed by bone reconstruction. In the case of the primary morphologically defect, bone 
reconstruction was performed after the orthodontic analysis. 

The lecture will present the rules for the qualification of patients for the treatment, the procedure 
including the methodology of bone graft surgery and long-term effects of the performed procedures. 
The complications associated with the treatment will also be analyzed. 

 

References 

[1] M. Dominiak, S. Hnitecka, C. Olchowy, S. Dominiak and T. Gedrange, Appl. Sci., 2021, 11, 10299 













Oral talk 







































Short communication







Posters









https://www.biol.umk.pl/en/




http://www.mf.vu.lt/en/content/padaliniai/clinics#klinik_akordeonas-block_1-4
















mailto:K.Gluchowska@intibs.pl














mailto:rafal.ogorek@uwr.edu.pl


mailto:maciej.janeczek@upwr.edu.pl






mailto:p.sobierajska@intibs.pl












P-29 

 

ALGINATE COMPOSITES CONTAINING NIMESULIDE ON A 
NANOHYDROXYAPATITE MATRIX - THE PRELIMINARY STUDY 
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Nanohydroxyapatite (nHAp) is used as a drug carrier for controlled drug release systems. The aim of 
this study was to prepare and investigate composites containing nimesulide (N-(4-Nitro-2-
phenoxyphenyl)methanesulfonamide) from the group of non-steroidal anti-inflammatory drugs with 
nanohydroxyapatite matrix. The drug system was obtained using an adsorption process related to an 
unmodified and functionalized surface of nHAp by biodegradable polyethylene polymer (PEG) and folic 
acid. The matrices were tested for drug bound amount, stability and hydrodynamic size at physiological 
condition. In the experimental, it was used the UV-Vis spectroscopy, ATR-FTIR spectroscopy, dynamic 
light scattering spectroscopy and the thermogravimetric method. The DLS spectroscopy showed a 
reduction in the degree of aggregation of the modified nHAP matrix (combinations with PEG and folic 
acid) by approx. 6% compared to nHAp which may affect the effectiveness of the drug-carrier system. 
The analysis of nimesulide release from alginate composites by spectrophotometric method showed 
that the process follows the Korsmeyer-Peppas model, and its mechanism is based on the Fick diffusion 
process. Nimesulide was released from the composites with the nHAp functionalized matrix in 48% at 
96 hours, and in 90% from the composites without nHAP. The study of the thermal stability of the 
composites showed that the drug was stable in the temperature range of 25-120oC. 

 












