Implementation of additive manufacturing
technology for patient specific implants —
selective laser sintering of plastic biocompatibility
powder

Workshop Additive Manufacturing: industry
necessities and research solutions
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» INCDMTM- Rapid Prototyping Laboratory: an overview

» Research on additive manufacturing technology for hard tissue implants:
past and current

» Research on additive manufacturing technology for patient specific
implants: past and current

» Future of additive manufacturing in medical field
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BIOMECHATRONIC AND
RAPID PROTOTYPING LABORATORY

Mechatronic, biomedical and robotics department

To increase the competitiveness of Romanian companies in: Medical, Aerospace
and Automotive fields through implementing innovative technologies

Technical fields

Mechatronics, Robotics and
Aerospace Biomedical Engineering Automotive engineering
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Capacities and competencies
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Additive technology. The process
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Rapid prototyping in the medical field. Advantages

Pre-surgical planning
Custom implant manufacture

Powerful patient presentation tool

Medical student/ resident education

3D Surface Scanning

Custom Prosthesis Design
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Implants Manufacturing: PAST

CNC milling

CNC milling
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Implants Manufacturing: CURRENT
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Biocompatible materials used in additive processing for the medical field

Metals:
Titanium Ti6AI4V
Stainless steel

Shape memory alloys Ni-Ti
Noble materials (gold)

Polymers:
PTFE-polytetrafluoroethtlene
PMMA.- polymethyl metracrylate
PE -polyethilene

Ceramics

Hydroxyapatite Others
Zirconia Hydrogels
Tricalcium phosphate Human cells
Alumine
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Medical additive manufacturing: Software

Materialise: Mimics, 3-Matic;
3D Systems: RapidForm, Geomatic Studio
Visage Imaging: Amira
Open Source: Osirix

Able Medical Software: 3D Doctor

Marcam: AutoFab

Creating a 3D mesh model from an original CT image using 3D Doctor and Mimics
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Manufacture of patient-specific implants: benefits

3D CAD models with
surgical simulation
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Pre-surgical planning. Application

Implant pre-conturing
Screw trajectory
Screw selection/ location

Instrument selection

Technique rehearsal

Significantly reduces O.R. time
Lowers cost

Reduces O.R. team fatigue

Enhances patient outcomes

Reduces re-do procedures
Minimizes size of incisions ’k : / ’
Speeds recovery times - A

Improves anatomical alignments
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Towards newly designed implants

Pacient Image acquisition Image processing STL 3D Modelling-CAD&FEA

CT Scan data DICOM Medical modeling software

I
Custom fit and lattice structures integration

lattice structure integrated with
the implant

zygomatic bone implant 3d cellular lattice structures

Implant manufacturing Post-processing Sterilization Surgery
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