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Who We Are
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• Based in Stuttgart

• Founded in Dec. 2021

• 7 Team Members



What We Do
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Structural 
design Process          

development

Shape correction

Design improvements

Optical design and 
simulation

3D printing 
service

Additional 
processing

Measurement 
and analysis

Series
production



…And Where We Do It
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Own infrastructure:

• ISO5 mini cleanroom

• Nanoscribe QuantumX 
Align 3D printer

• Measurement 
equipment



Micro-Optics Fabrication
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assembled optics

cnet.com

Takada corp.

wafer level optics

Tessera

FhG IPT

micro-optics by 
3D printing



3D printing of Micro-Optics

100 µm

• fabrication of complex lens 
systems  without assembly

• complexity is a free 
ressource in 3D printing

complexity

cost

3D printing

traditional 
methods

• no lens alignment required
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Unlimited Design Freedom
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Modes of Light Manipulation

11.04.2024 Printoptix GmbH 8

Refraction Diffraction

Reflection / TIR Hybrid

Sub-λ effects (photonic band gaps, 
metalenses, effective medium)

Absorption

A. Bertoncini 
et al., Optica 
7, 2020 

A. Asadollahbaik 
et al., ACS Phot. 
7, 2019 T. Gissibl et al., Nat. Comm. 7, 2016 
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TIR designs



Laser Beam Shaping
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Cooperation with Sören Schmid, Carl Zeiss AG

S. Schmid et al., Optica 7, 1279 (2020)  



Imaging Objectives
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1 mm
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EIC-Transition-Project: www.3dpom.eu

Biggest disadvantage so far: Print time 
and associated cost

➔Many possibilities to speed up the 
process

➔ Funded by the European Union

Series production



Cost Scaling
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• very few process steps required

• no tooling cost



Printing imperfections
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Polymers

Optical engineer



Summary
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• 3D printing of micro-optics is a powerful alternative to tooling-reliant processing

• The high degrees of design freedom allow complex products with unique properties

• Technological advancements enable economical series production



Laser beam shaping
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Thank You!

Nils Fahrbach
fahrbach@printoptix.com

01578 5006381

Questions?

mailto:fahrbach@printoptix.com


Backup Slides
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Gray scale printing
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laser 
power increase

Standard mode Gray scale mode

11.04.2024



Lenses on Fibers
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Current Status:
120° FOV, distortion free, 340 µm 
diameter

First Medically Usable Prototype 
(Mechanically and Chemically Protected)First Approach



How Does It Work?
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Two-photon polymerization



Apochromatic Lens
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Hybrid refractive-diffractive lens with two different materials

M. Schmid et al., Optics Letters 46, 2485 (2021)



Coatings
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S. Ristok et al., Optical Materials Express 12, 2063 (2022)  



TIR-Designs
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confidential

Print results after mirror coating

videos (click to play):



TIR designs
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Courtesy of Asa Asadollahbaik, OM-LoT
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