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3D printing, also known as Additive Manufacturing (AM), appeared in the 1980s and has since been the subject

of much research and technological development, reaching many 3D printing technologies.

3D printing technologies:
FDM – Fused Deposition Modeling

SLA – Stereolithography

DLP – Digital Light Processing

3DP –Inkjet 3D Printing

LOM – Laminated Object Manufacturing

PJP – PolyJet Printing

EBM – ELECTRON BEAM MELTING

SLS/ SLM – Selective Laser Sintering/Melting

The use of 3D printing technologies in the manufacturing of customized medical 

implants

The use of 3D printing technologies in the manufacturing of customized medical 

implants



Selective Laser Sintering/Melting process



Layerwise building process



Selective Laser Sintering/Melting process



Applications of additive manufacturing in the medical field
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Technological flow specific to additive manufacturing technology and rapid prototyping for 
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DESIGN FUNCTIONALITY OPTIMIZATION

ADDITIVE MANUFACTURING FIT??

COSTSREGULATIONPROCESS

Technical requirements:Technical requirements:



Imaging

MEDICAL FIELD MEDICAL IMAGING DATA PATIENT-MATCHED IMPLANTS

Imaging requirements:

• image quality and resolution;

• smoothing or image processing 

algorithms;

• the rigidity of the anatomic 

structures;

• the clarity of anatomic landmarks.



File Format Conversions 

MEDICAL FIELD SOFTWARES DIMENSIONS&GEOMETRY



SMOOTHING THE SURFACE BY 

DIFFERENT METHODS 

DIFFERENT EDGES OBTAINED 

BECAUSE OF MULTIPLE 

CONVERSIONS 



Design

X/Y: 

Min. possible wall thickness = 0.45 mm & 

Min. wall thickness for reproducible measurements and mechanical 

properties = 1.5 mm

Z: 

min. possible wall thickness = one layer of 0.10 mm

MEDICAL FIELD DIMENSIONAL CRITERIA COMPLEX STRUCTURES



Design criteria: 

Dimensions: 30x30x50 mm

Process criteria: 

Layer thickness: 0,1 mm

Building temperature: 169 ⁰ C

Shape: Diamond

Unit topology: 5 mm cell size, 

1 mm strut size
Shape: Octet

Unit topology: 5 mm cell size, 

1 mm strut size

Shape: Hexagon

Unit topology: 5 mm cell size, 

1,5 mm strut size
Shape: Diamond

Unit topology: 5 mm cell size, 

0,9 mm strut size



OctetDiamond

FUNCTIONALITY

Diamond Cube

OPTIMIZATION

SURGICAL PLANING





Slicing

MEDICAL FIELD

Process criteria: 

Layer thickness: 0,06 mm

Building temperature: 169 ⁰ C

Design criteria: 

Shape: Octet 

Unit topology: 5 mm cell size, 0,8 strut size

Dimensions: 20x20x27 mm

PROCESS&MACHINE TECHNICAL 

CHARACTERISTICS 
QUALITY OF LAYERS

• Surface texture

• Layer bonding 

Temperature 

fluctuation

• Deformations: 

shapes and 

dimensions 



Unfinished piece

Post processing difficulties

Shape deformation

Layer bonding not 

completed



Shape deformation Unfinished margins

Not bonded layers Trapped powder



Shape deformation Unfinished margins

Not bonded layers Trapped powder

The only finished piece



Design criteria for both: 

Shape: Octet 

Unit topology: 5 mm cell size, 0,8 strut size

Dimensions: 20x20x27 mm

Process criteria: 

Layer thickness: 0,06 mm

Process criteria: 

Layer thickness: 0,1 mm



Orientation for plastic: steps



STEPS
30⁰ to XY plane 0⁰ to XY plane



From medical scanning (CT, MRI) to 3D printed patient-specific implants From medical scanning (CT, MRI) to 3D printed patient-specific implants

• Order of progress: 

• Computer Tomography -> 
Mimics -> STL file -> 
Magics (or other slicing 
program) -> Printer Formiga
P110 -> Results (particular 
implants)

Formiga P110 SLS 

Printer in action – the 

working space



Mimics – from body scans to 3D computer parts



Slicing Program – to translate the 3D parts to a code understood by 3D printers



Printing results

CT based built skull

Printer technology: SLS 

Printer name: Formiga P110

Material: PA2200



Printing results – CAD built cheek bone



Personalized implant – expected results



Conclusions


