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Advantages

- ProperYoungs modulus

- Natural degradability

- Good biocompability

- Good osteopromotive property
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Application

(a) cardiovascular stents

(b) screw

(¢) microclip for laryngeal microsurgery
(pure magnesium)

(a) biodegradable orthopedic implants

(b) wound-closing devices
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5. Incorporation of carbonates in the film
6. Attack of chloride ions

7. Adherence of cells/proteins to film

8. Complex Mg** cations

1. Mg corrosion

2. OH ions harm cells

3. Precipitation of Ca-phosphate
4. Killed bacteria

Mg alloy
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The aim of this study to select the PEO process parameters to achieve the best magnesium
surfaces' physicochemical properties for further biomedical applications.
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Electrochemistry MATERIALS AND MIETHODS > QC
srodp Sample code Composition of the bath electrolyte e SN
IP1 10 ¢/L. Na,SiO5-5H,0, 5 ¢/L NH,F, 10 g/ NaOH:
JP1-1 20 ¢/L. Na,SiO5-5H,0, 5 ¢/L NH,F, 10 g/L NaOH:
JP1-2 30 ¢/L Na,SiO5-5H,0, 5 g/L NH,F, 10 ¢/L NaOH
. Plasma Electrolytic Oxidation (PEO) EDX
. Scanning Electron Microscopy (SEM) Nt~
. X=ray spectroscopy (EDX) R P m\
. Roughness Measurement T

Bacteriological analysis

Cell culture investigation
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Pore size of the obtained coatings, pm?

code IP1-150 IPI1-200 IP1-225 IPI-1-150 IP1-1-200 IP1-1-225 IP1-2-150 IP1-2-200
Mean 0.021 0.022 0.033 0.008 0.034 0.034 0.031 0.032
SD 0.018 0.021 0.032 0.010 0.041 0.026 0.030 0.043
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Pore size distribution of the obtained coatings, %
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Results: morphology and chemical composition = wemwtt

Scanograms cross-section of the obtained coatings , , .
Thickness of the obtained coatings, pm

JP1-1-150 JP1-2-150

Sample Ip1-1- 1PI-1- IP1-1- IP1-2- [IPI1-2-
code IP1-150 IP1-200 IP1-225 150 200 2235 150 200

Mean 0.021 0.022 0.033 0.008 0.034 0.034 0.031 0.032
SD 0.018 0.021 0.032 0.010 0.041 0.026 0.030 0.043
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EDX spectra analyses of the obtained coatings

= A | | IPI-1- IPl1-1= [Pl-l- IPl-)- [P))-
e v N — m— At%  IP1-150 IP1-200 IP1-225 150 200 225 150 200

P1-225 P1-1-225 O 2143 3254 3988 16.73 2357 4408 2327 3447
E 3.44 6.50 8.01 289 4.58 9.38 1.96 3.14
Mg 69.86 5593 4440 7836 67386 3204 71.04 5239
S1 2.64 5.03 6.89 2.48 3.99 1252  3.74 9.01
Na 2.62 0.81 197 1.00

——-t

HL D64 x3.0k 30 um HL D36 x6.0x 10 um
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- Resazurin reduction test — cells viability

Human umbilical cord mesenchymal measurements

stem cells (UCMSC)

40 000 cells/cm?
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Fluorescent DAPI staining

Cell
nucleus
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Inhibition test Optical density test
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The pore size and 1ts distribution, the
thickness, and the chemical composition of the
obtained films are more appropriate at the low
concentration of the Na,S10; and 200 V and
225 for further 1n-vitro investigation.
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HV  mag WD spot det HFW  6/25/2019 - 3 um
9.00kV20000x 11.6 mm 3.0 ETD 9.95 um 12:07:15 PM Sumy State Universit
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