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1981: Marsh &
Vannier: 3D objects 1986: Chuck Hull
Stereolithography

1971: CT Scan 1985: Milling:
Hounsfield Lambrecht & Brix
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2003: Titanium SLM
Implants

1995: SLA & VSP:
Zeilhofer, Sader et al.
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Evolution of 3D Printing [//\ roomve

2015/16: Interdiscipl. 3D Print
Lab USB / Radiology & CMF

2012: 1st3D Printer at
Point-of-Care / USB.
Thieringer
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#SmartSurgery
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The 2022 Commission on the Future of
Surgery stated that “......further

developments in 3D Q(’H"@ are likely tc
make :L_fge(/ maore _mecJ:e o] QQ%H
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Image source: 3D-Models for medicine, UNINOVA — University of Basel, Christian Flier, 11/2018
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WILEY
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Highend Solutions
Personalized Medicine
Innovation & Research

Increase patient safety, reduce

length of stay, improved

accuracy

Reduce time,
costs &
complications

Optimally
prepared in the
operating room

Improve patient
consent, treatment
adherence

Patient-specific
treatment

Vivid
.o @ interprofessional
T § ©  communication
% s )

Better Education &
Training —
Med. Skills Labs
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Personalized Implants

Personalized Tools

Intraoperative Guidance
|

:r 1 Predictive Planning

¥

| Virtual Surgical Planning
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Digital Workflow in Cranio-Maxillo-Facial Surgery

Al-based diagnostics Implant design 3D-printing / TE  Navigation
Imaging Segmentation VR/AR/MR  Biomaterials Robotics / Laser PROM
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CAD customized implant 3D printed customized Titanium implant

* In collaboration with the University of Applied Sciences / FHNW (Daniel Seiler).
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Customized Reconstruction Plates [//\ roomve
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Credits: Michaela Maintz / DBE Yl ’ \
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Realtime Navigation Assisted Surgery //A\ ﬁﬁ?}mm

Extend your reality
with Real View Mavigation
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Personalized 3D Printed
Carbon-reinforced PEEK
Mini-plates Solution




Personalized 3D Printed
Carbon-reinforced PEEK
Osteosynthesis Solution
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Application
potential

Fronto- Orbital
Advancement
fixation plates

' r - N - | o)
Alveolar Ridge RPN NS N N ISR SN
Reconstruction
and Bone Grafts I11PIAal Il

Bone Plates for
Fractures

Corrective Wedge
Osteotomies for Distal Radius
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Digital FOA workflow (Basel)

A

Robotic laser surgery

3D Printing of patient- ifi
rinting of patient-specific (CARLO)

osteosynthesis plates
(Poly(L-lactide-co-D,L-lactide))

“Guided” Osteosynthesis with Postoperative 3D surface scan
resorbable 3D-printed PSI

e Maintz et al. Fronto-orbital advancement with patient-specific 3D-printed implants and robot-guided laser osteotomy — An in vitro accuracy assessment (manuscript under review).



Osteotomy lines
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Postsurgical Surface scan and

GREplanming reconstruction comparison

Personalized 3D Printed
Bioresorbable Implant Solutions

Frontal plate
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In-house 3D Prlnted Patient-Matched PEEK Cranlal Implants



Canine (Osteosarcoma) — skull tumor [\ s
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Canine skull tumor Virtual surgical planning

* In collaboration with Vet hospital, University of Bern (Dr. Julien Guevar) and Kumovis / 3DS
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In-house 3D printed PEEK implant
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MDR Complaint
Digital Fabrication
Workflow .

Pac APP 3D SYSTEMS
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In CMF surgery: Patient-centered, patient-specific approach, interdisciplinarity, excellence in
surgery, innovation at the point of care

Point of care platforms for technology transfer and innovation translation:

“From Lab to Fab” > Life Sciences Cluster Basel

Team of surgeons, radiologists, biomedical engineers and other health professionals

Capacity building, education & training > skills labs

Medical 3D printing is a key technology for innovation in cranio-maxillofacial surgery and other
medical disciplines

Evidence reporting — Publications, clinical trials/registries, PROMs, MDR compliance
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