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(Moon et al., 2016), (Pereira et al., 2020) (Depprich et al., 2008b),
Meshramkar et al., 2019; Parithimarkalaignan and Padmanabhan, 2013).
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Nominal focal length: 160 mm Wavelength: 1.064 um  Pulse energy: 0.3 mJ/pulse
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Novel laser textured surface designs for improved zirconia implants performance
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Study of zirconia antibacterial surfaces for application on dental Implants
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Study of zirconia antibacterial surfaces for application on dental Implants

Summary

=H
L/ 3.3 Groove
Main Goal
25 pm 30 pm
™ T ™ Table with line spacing and ridge width average values (meanSD) of micro machined Y-PSZ Guideline
D ( obtained by software Image )
a - 2D drawing Grooves interspacing £ 5D (um) Ridge width * 5D (pum) IntrOd UCtion
35 um 40 um 525 - Materials and Methods
™ 530 - e _
E 535 . Preliminary evaluation of
540 288+2.1 = . "
: 0 laser processing conditions
50 pm 60 um 550 383410 8.5%0.2
*l ) [ $60 49.7+1.7 214+15 Textures
P 570 57+15 22.7+1.1
580 62.441.0 28.140.8 Cellular structures
/0 pm 80 pm 580 727+1.7 35.8%2.4 ]
| = : Conclusions and future
> (Iﬂ] 5100 75415 40.7+0.8
- prospectives
80 um 100 pum A line spacing inferior to 40 um (S40) the groove walls Acknowledgments
‘ “ ) ( u overlap and cease to exist.

Therefore, successive grooves closer than approximately 28.8

General representation of the drawing reproduced in software inskape to use Hm are not attainable by this SpeCiﬁC teChnOIOQy
in groove interspace study.

UMINHO

s RCMEMS

CENTER FOR MICROELECTROMECHANICAL SYSTEMS



Cellular Structures




Summary

¥ Cellular Structures

Main Goal
Scaffold features and properties Guideline
U0 Complex interconnected structure can allow bone ingrowth, vascularization and provide a good initial Introduction
stability Materials and Methods
O Novel thin-walled zirconia scaffold Preliminary evaluation of
U Zirconia scaffold lower than zirconia bulk material

laser processing conditions
U Less stiff geometry with small (walls and floors) dimensions.
Textures
Cellular structures
Conclusions and future
prospectives

Acknowledgments

3Y-TZP
scaffold

Osteoblasts and
Osteoclasts

Bone

UMINHO

RCMEMS

CENTER FOR MICROELECTROMECHANICAL SYSTEMS



Summary

¥ Cellular Structures

Laser Machining Parameters Main Goal
Guideline
Introduction
0.6 W 2-20 200-20 2 , .
! (10%) Optimum conditions Materials and Methods
2 0.6 W 2-20 200-20 4 Desfocused Pre”minary evaluation of
(10%)
3 0.6 W 2-20 200-20 3 Desfocused laser processing conditions
(10%) Textures
4 0.9 3-30 300-30 3 Desfocused
(15%) Cellular structures
5 0.9 4-40 300-30 3 Desfocused Conclusions and future
(15%) :
, . prospectives
6 1.2 10-100 300-30 4 Poor quality machining
(20%) Acknowledgments
7 1.2 20-200 300-30 4 Poor quality machining
(20%)
1.2 4-400 300-30 4 Poor quality machinin
8 (20%) Fmor Pglar thickness (T)

UMINHO

RCMEMS

CENTER FOR MICROELECTROMECHANICAL SYSTEMS

Distance between pillars (D) Pillar




¥ Cellular Structures

Results

Laser machining allows to obtain holes with
|b smaller dimensions when compared with CNC
o machining

|’ Difficulty to machine parts with high height
@

Floor Pillar thickness (T)

Distance between pillars (D) Pillar

Summary

Main Goal

Guideline

Introduction

Materials and Methods
Preliminary evaluation of
laser processing conditions
Textures

Cellular structures
Conclusions and future
prospectives

Acknowledgments

UMINHO

RCMEMS

CENTER FOR MICROELECTROMECHANICAL SYSTEMS




Summary

Conclusions

Main Goal
Guideline
Introduction
: : : . . Materials and Methods
v Regular v' High quality machined v’ Some texturing strategies
] h | d Preliminary evaluation of
metri I I I n i I i

geometries such as structures (laser does not are suitable to obtain high P —

cavities or pillars machine cavities but quality surface textured Textures

were observed crosses the entire bulk). patterns Cellular structures

Conclusions and future
prospectives

Acknowledgments

UMINHO

RCMEMS

CENTER FOR MICROELECTROMECHANICAL SYSTEMS



Summary

Conclusions

Main Goal
Guideline

. . : . . Introduction
Cell adhesion and proliferation on biomedical

Materials and Methods
surfaces

l Preliminary evaluation of

: . . . laser processing conditions
well-defined geometric features like pits , grooves

: - . Textures
pillars , cavities and ridges

l Cellular structures

_ _ Conclusions and future

controlled response in the bone-implant contact

: prospectives

region

« Acknowledgments

UMINHO

RCMEMS

CENTER FOR MICROELECTROMECHANICAL SYSTEMS



Summary

Conclusions

Main Goal
Guideline
_ _ _ _ _ Introduction

Cell adhesion and proliferation on biomedical Sandblasting and chemical etching

Materials and Methods
surfaces JOIC l
l Scar fi : Preliminary evaluation of
car tissue formation
_ _ _ _ X laser processing conditions
well-defined geometric features like pits , grooves

) . ) Textures
pillars , cavities and ridges
Cellular structures

| l | Production of regular and defined features by laser Caralielars airel e
controlled response in the bone-implant contact l
: prospectives
region Reproducible surfaces
« l « Acknowledgments
Precise control over the human body response

UMINHO

RCMEMS

CENTER FOR MICROELECTROMECHANICAL SYSTEMS




Summary

Acknowledgments

Main Goal

This work is supported by FCT (Fundag&o para a Ciéncia e a Tecnologia) through the grant Gideline

SFRH/BD/148031/2019, the project UIDB/00285/2020, UIDB/04436/2020 and, also by

project UIDP/04436/2020.
A

C T Fundacao
F para a Ciéncia poc.
e a Tecnologia -

Introduction
Materials and Methods

Preliminary evaluation of

UNIAO EURoPEIA C@MPETE laser processing conditions
Fundo Social Europeu 2 02 0 TeXtu res

NORTE Cellular structures
2 92 Conclusions and future

REPUBLICA PORTUGAL

PORTUGUESA

prospectives

= Acknowledgments

UMINHO

s RCMEMS

CENTER FOR MICROELECTROMECHANICAL SYSTEMS




Ana Cristina Marques

anacristinamarques95@gmail.com

September 2020 UMINHO

'"’CmEmS

CENTER FOR MICROELECTROMECHANICAL SYSTEMS

Universidade do Minho



