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- Biofuncionalization with bioactive glass F18 into surfaces
Introauction

S10,-Ca0-Na,0-Mg0-K,0-P,0. system
OSSEOINTEGRATION OF DENTAL IMPLANIS: Bioactive glasses are highly active »

. imp\qm desigp . materials that can Induce the
* physicochemical properties of the surface upregulation of osteoblasts

e bone quality . . . -
» surgical techniques Albrektsson 1983  Proliferation and  differentiation

Buser et al., 2017 resulting In a biologically active
bone on their surface.
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Titanium Discs

A new bioglass (BSF18) protected by Preliminary studies (in vitro) with F18
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BIOMATERIALS SYNTHESIS AND CHARACTERIZATION

A | I I | osteoinductive potential of a nano-hydroxyapatite surface Effect of a new bioactive fibrous glassy scaffold on bone repair
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biofunctionalized by BSF18 in rabbit bone marrow stem cells




S.I.N.

Implant System

Discs/groups

Titanium surface characterization

Animal Ethics Committee number
02/2021 — UNESP/FOAr, Brazil

Bone marrow aspiration &
Cell culture (BMSCs)

S.I.N. Implants, Brazil

6.0mm diameter
3.0 mm thickness

Machined

Titanium grade IV

Nano-Ha

hydroxyapatite
anano method

BSF18

Biofunctionalized wi
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bioactive glass

¥ Biofunctionalization with bioglass particleé

(S10,-Na,0-K,0-MgO-Ca0O-P,0; system)
through the pneumatic atomization technique
(50 um) — Patent 2014 003817 5 (Brazil)

Vitreous Materials Laboratory, UFSCar

Hepatin

n=38 albino rabbits W
: (Hem-c:Jfol®)

Bone Marrow Stem Cells isolation
Density-gradient centrifugation

FICOLL®

—

~ Mononuclear [:]'I[E{e-2
Phase expansion-

Differentiation in
osteoblasts
(osteogenic medium)
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d blood cells

Brightfield Microscopy

Experimental design outline (in vitro)
All tests were performed 3x in triplicate for each sample/group

Biological analyses
BMSCs (2x10) into surfaces:

* Cell adhesion and proliferation

Hemocytometer (count cells)
24,48 and 72 hours

* Direct Fluorescence Microscopy
Alexa Fluor phalloidin and DAPI
Day 3

* Cellular morphology and spreading
Scanning electron microscopy images
(300x, 800x and 1000x magnifications)

Day 3 and 7

 MTT Assay for Cell Viability
Days 3 and 7

 Reverse transcriptase PCR
RUNX-2 gene
Runt-related transcription factor 2
Day 7

» Alkaline Phosphatase (ALP) formation
Day 10

« Mineralized matrix formation

Alizarin Red Staining

Days 14 and 21 Statistical analysis:

Kruskal-Wallis; ANOVA; t test
Pos-hoc Tukey’'s comparisons
Level of significance 5%
GraphPad Prism Software




R I 't SURFACE CHARACTERIZATION
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SEM EDS Bioactivity HCA layer
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Atomic Force Microscopy

L 10pm IQ-UNESP 3/22/2022
.00kV SEI M WD 8.0mm 4:29:2

oo T Groups Ra (nm) Machined Nano-Ha
P . - WY AV, W—

iy eV Machined 28.72+10.52*
‘ | Ry Full scale counts: 382 *
RN wod o BSF18 Nano-HA 200.6+59.84

2.00kV SEI _IM WD §.0mm 6:25:11 X 20,000 2.00kV SEI GBE LOW WD 6.Smm 6:34:35

BSF18 114.0+53.43
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=i 10um IQ-UNESP 4/25/2022 1pm IQ-UNESP 4/25/2022
2.00kv SEI 1M WD $.Omm S5:50:58 X 20,000 2.00kV SEI GB_LOW WD 6.6mm 6:16:33

Machined 1,39+0,54 1,700,604 | 21164,5£495006,8 | 4,596+7,02

%3
-

Machined Nanoindentation Nano-HA 0.72+0 40 092+051 | 101613.3+6402.7 | 1.31+1.069

Contact Angle

Load function: 4000 pyN BSF18 0,90+0,51 1,130,655 | 4683,9+4002,4 1,50+1,573

9 indentation per sample and area

Groups CA°

Machined 81.75+4.33* Nano-Ha Groups Em (GPa) H (GPa)

Nano-HA 49.54+3.74
BSF18 26.04+10.0*

3D Roughness

Machined 113,51+47,53 | 3,18+1,50

Nano-HA 126,7/6133,65 | 3,92+1,36
BSF18 56,12+20,40 | 4,79+1,16

BSF18
*Significant differences (p<0.05).

Kruskal-Wallis p<0.0219
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small prolongations
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Cell adhesion and proliferation
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