Programme for interregional collaboration
Bavaria — Czech Republic
Ziel ETZ 2014-2020 (INTERREG V)

European Fond for Regional Development (EFRE)

Europaische Union

Evropska unie

regionalni rozvoj

Europaischer Fonds fur /ZIEm

regionale Entwicklung
Evropsky fond pro

Ziel ETZ | Cil EUS

Freistaat Bayern -

o] -

CIL EUS

Tschechische Republik
Ceska republika -
Svobodny stat Bavorsko
2014 - 2020 (INTERREG V)

Project
partners

University medical centre,
Regensburg, Germany

Universitatsklinikum
Regensburg

Laboratory for experimental trauma surgery,
Clinic and policlinic for trauma surgery,

>

RESE
UNIV
OFW

ARCH CENTRE
ERSITY
EST BOHEMIA

vew TEcunoLocies NeW Technology Research Center,
University of West Bohemia,
Pilsen, Czech Republic

Project 201: MATEGRA
Enhanced porous biomaterials functionalized with stem cells for an
Improved osteointegration of implants

Project
description

MEW TECHNOLOGIES
.’ RESEARCH CENTRE

UNIVEREITY
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The main objectives of the project are also the cross-boro
professional groups, as well as the transfer of knowledge about the development and testing of new
porous biomaterials. The Trauma Surgery of the University Hospital Regensburg (UKR) and the
Research Center - New Technologies (NTC) as part of the West Bohemian University (UWB) form a
joint scientific research platform for the development of new porous biomaterials and the associated
niological activity and compatibility testing.

The intention iIs to gain the know-how for the production of new biomaterials and porous surfaces for
the production of samples and for studying their biocompatibility.

er cooperation of research institutions and

The project requires the cooperation between the two institutions, as it creates an ideal combination of

optimization and testing of new types of biocompatible nroject
surfaces of titanium implants for improved osteointegration

and bone tissue adhesion.

Knowledge from the research fields of biomaterials and regenerative medicine. The added value of the
les In the problem treatment via a close cooperation of the two research teams. Their know-
now contributes to the development of new functional biomaterials and to the promotion of scientific
activities in the fields of materials technology and regenerative medicine.
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Scheme of the titanium surface coated
with porous glass

Synthesis of the most suitable structure
in terms of composition
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initial
adhesion and propagation.

response

gensburg

Different cell types (stem cells, periosteal
cells and osteoblasts) are collected,
expanded,
characterized during the project.
Subsequently, these cells are used for
distribution,

labelled (osteoblasts)

analysis of cell

Left:

of GFP labelled cells

Right:

Fluorescence image of GFP
labelled cells

FP (green fluorescent protein) labelling of cells

Blau:

Staining of the cell nuclei

Red:

Staining of the cytoskeleton (Actin)

50 pm

Analysis of cell spreading via Actin staining

Primary cellular

Microscopic phase contrast image

Cell phenotyping

Phenotyping by detailed in vitro
studies of cell
proliferation,
mineralization

survival,

and differentiation and

Green:
) R Living cells

e \\ Red:

Dead cells

Left:
Non-stimulated
Right:
Stimulated

Analysis of mineralization via specific
staining of deposited matrix

Osteointegration

Determination of the success
rate of differentiation via
guantitative assays as well as
gene and protein expression
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Quantitative differentiation assay
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Project structure
and goals

The UKR team carries out the biocompatibility testing of
the manufactured materials and the verification of the
suitability of the new materials for clinically relevant in
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VIVO bone repair models. - @@
stem cells OC

The research goals of this part are: <<=~

A) Cultivation of primary and genetically labeled (GFP) st (o)
mesenchymal cells, which are precursor cells of the periostal ceiis @@
skeleton and primary osteoblasts (differentiated bone capacity
cells), as well as various non-osteogenic control cell _
lines — e —

B) Testing the biocompatibility of the material through — ?ﬂdonand

cell distribution and deposition analyzes

C) Testing cell survival and cell proliferation on these
materials

D) Investigation of cell response in relation to stem cell
differentiation towards osteoblasts including gene and
protein expression

ligament cells

° Chondrocytes

Analysis of cell
response and
osteogenic differentiation

Control cells
— (non-osteogenic
cell lines)
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Titanium scaffolds
(commercially pure titanium
abd titanium alloy)

ca. 500 ym

<>
(I) Ica. 300 pm

The NTC team takes over the task of developing and

producing the material samples.

The research objectives of this part of the project can be

divided into several steps:
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Chemical activation of the surface
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Surface coating with porous glass

Laser structured titanium surface

A) Production of a rough and porous titanium surface,

generated by laser treatment.

means of calcium ions).

C) Applying Sol-gel

B) Chemical activation of the structured surface (e.g., by

polymerized titanium and silicon

precursors to the surfaces to provide rough and porous
two-phase titanium silicate structures.

D) Laser-induced

Introduction of selected bio-active

nanoparticles (SiOx, TiOx and their hydrated forms) to

stimulate bone growth.

Dissemi-
nation
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Seminar on stem cell biology and the
osteogenic differentiation process

Seminar on biomaterials and
their osteointegration

Educational
seminars

Project seminars

Final seminar for the
presentation of all
research results of

MATEGRA at the UKR
knowledge

Preparation of a scientific
paper for presenting

the research outcome
and the resulting new

Scientific project leader UKR and MATEGRA-coordinator:
Prof. Dr. Denitsa Docheva
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Co-applicants:
Prof. Dr. Peter Angele; Daniela Drenkard; Dr. Martin Loher; Prof. Dr. Michael Nerlich

Further contributing researchers:
Manuel Delgado Caceres, M.Sc.; Swetlana Stryshkowa; Theresia Stich, M.Sc.
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Scientific project leader NTC:
Assoc. Prof. Ing. Tomas Krenek, Ph.D.

Co-applicant:

Ing. Tomas Kovarik, Ph.D.; Ing. Jaroslav Kadlec

Further contributing researchers:

RNDr. Josef Pola, DrSc., Ing. Véra Jandova, Ph.D., Michal Pola

Prof. Dr. Denitsa Docheva
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Laboratory for experimental trauma surgery
Clinic and policlinic for trauma surgery
ZMB, Biopark I, Am Biopark 9

93053 Regensburg

Phone: +49 941 943-1605
E-Mail: denitsa.docheva@ukr.de
Website: https://www.ukr.de/kliniken-institute/unfallchirurgie/Forschung/Labor-

experimentelle-Unfallchirurgie
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Assoc. Prof. Ing. Tomas Krenek, Ph.D.

University of West Bohemia, Pilsen
New Technologies Research Centre
Veleslavinova 42, 30100 Pilsen

Phone: +420 37763 4813
E-Malil: tkrenek@ntc.zcu.cz
Website: https://ntc.zcu.cz/en/;



