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Tematyka konferencji, wystawcy

1) Smart biomaterials

2) Surface modification and functionalization

3) Advanced manufacturing

4) Antimicrobial surfaces and materials

5) Biointerfaces

6) Bioimaging and biosensing

7) Tissue engineering / Regenerative medicine

8) Angiogenesis / Vascularization

9) Drug and gene delivery

10) Cell encapsulation and delivery

11) Stem cells

12) Cancer therapy

13) Bone and cartilage

14) Neural regeneration

15) Cardiovascular applications

16) Wound healing

17) Clinical trials

18) Translation and commercialization



Panele tematyczne

Special Symposia:

TRS - Translational Research Symposium

SCh - Surface Charge Symposium

SFI - Science for Industry Symposium



Wykłady plenarne



Uczestnicy, wystąpienia
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Bioactivation of SiO2 sol-gel coatings 

by active molecules as a method of 

modification of metallic implants surface
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Materials and methods

1) SEM-EDX analysis  surface morphology and distribution of elements on metallic substrate

2) Profilometry surface roughness

3) Water contact angle and surface free energy (SFE)  wettability, surface interactions

4) Raman spectroscopy chemical composition (e.g. Si-O-Si, bands from active molecules)

5) Electrochemical analysis  corrosion resistance

6) Biological assay biocompatybility evaluation in vitro using MG-63 cells
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Results

θw: water contact angle; θdi: diiodomethane contact angle; SFE: surface free energy, γd: dispersive part of SFE; γp: polar part of SFE

(average standard deviation (SD), n=10).

Material
θw 

[˚]

θdi

[˚]

SFE

[mJ/m2]

ɣd

[mJ/m2]

ɣp

[mJ/m2]

Pure steel AISI 316L 85.4 ± 7.2 96.20 ± 7.6 35.95 ± 0.20 32.86 ± 0.20 3.09 ± 0.01

SiO2 (TEOS+EtOH) 82.2 ± 3.3 53.5 ± 5.3 36.60 ± 1.35 32.30 ± 1.05 4.30 ± 0.29

SiO2/0.7M SAL 40.6 ± 2.3 30.6 ± 6.6 65.43 ± 2.27 43.99 ± 1.53 21.43 ± 0.74

Wettability of sol-gel derived coatings:

SEM-EDX microgaphs of obtained sol-gel coatings on AISI 316L: 
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Live/dead staining using Calcein AM/propidium iodideThe polarization curves in Ringer’s solution

Obtained coatings are cytocompatible.

Bioactivation of SiO2 sol-gel coatings by

active molecules improved cell activity -

increased adhesion and proliferation.

Electrochemical analysis implies that

obtained coatings improved corrosion

resistance of the tested biomaterials in

Ringer’s solution.



Final remarks

Effective procedure of bioactivation of SiO2 sol-gel coatings by active

molecules has been developed.

Synthesized coatings:

 were crack free and uniformly covered metallic substrate (~240 nm thick).

Pure SiO2 thin films were more smooth, while SiO2/active substance coatings

presented different - specified surface morphology;

 changed surface topography - increased roughness;

 active dopants decreased θw and enhanced hydrophilicity of basic SiO2

coatings;

 improved corrosion resistance - increased polarization resistance (Rp) and

decreased corrosion current density (iCORR) of AISI 316L substrate;

 were cytocompatible and additionally, the active dopants promoted cell

activity.
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30 August - 3 September 2015, Kraków, POLAND

Temperature change of magnetic particles measured with use of thermocouples a) 

for different frequencies of magnetic field changes, b) for maximum frequency of 

magnetic field changes.

Room temperature M-H loops of 

the Fe2O3 and SiO2/Fe2O3

particles.

XRD pattern of the SiO2/Fe2O3 particles.

Diagram of the measuring position.

SiO2/Fe2O3 particles.





30 August - 3 September 2015, Kraków, POLAND





Murine macrophage-

derived cell line

(J774.E)

Dose-dependent cytotoxicity of silica nanoparticles

to J774.E cells after 72 h of incubation.

Dynamic light scattering technique revealed

following hydrodynamic sizes: SN1 – 14.4

nm, SN2 – 52.5 nm and SN3 – 277 nm.
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