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Precision microfabrication for microfluidics

Microfluidic innovation often moves faster than the manufacturing methods
available to produce it. Scaling up PDMS-based research devices with pro-
duction methods such as injection molding, hot embossing and sheet-based
manufacturing remains a key challenge. While these methods are valuable
for high-volume production, they're typically best suited to 2.5D elements
and features. 2-photon polymerization (2PP) adds true 3D design freedom
for complex geometries and integrated functional elements, while also
enabling advanced 2.5D masters for scalable replication workflows.

From drug screening, diagnostics, microphysiological system models and
droplet generation to food safety, environmental monitoring, chemical
processing, energy systems, space propulsion and Al hardware cooling —
UpNano offers 2PP solutions for microfluidic applications across
pharmaceutical and technical industries.
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NANO ONE: 2PP DESKTOP UPSCALE: INDUSTRIAL-SCALE
PRINTING PLATFORM MICROPART PRODUCTION

The NanoOne supports process When your application needs exceed
development, prototyping and small- small-series production, UpScale
series production of microfluidic provides industrial-scale microfabri-
and microphysiological systemsina  cation of complex 3D parts with high
compact desktop platform. yield and confidential project support.

- In-situ printing within microfluidic chips

- Printing on custom substrates and pre-existing components
- High throughput with minimal post-processing

- Highly reproducible fabrication with >95% yield

- Direct fabrication of fluidic connectors for external tubing

- Cytocompatible resin portfolio



In-chip printing of ultrafine elements
and scaffolds for 3D cell cultures

The NanoOne offers a solution for research and industry by

using pre-existing infrastructure - 2PP-printing in injection-
molded microfluidic chips.

Sterile manufacturing of in-chip structures in three simple steps
1. Injection of the printing resin into channels

2. 3D printing of structures inside channels using the NanoOne

3. Rinsing of the structure to remove residual unpolymerized resin

To complement UpNano's biocompatible resins, BIO INX® offers a port-
folio of EN ISO 10993-5:2009 certified hydrogel materials developed and
optimized for the NanoOne platform.



Adaptive resolution

Our patented printing technology allows the user to print both
fine details and macroscopic elements in a single print.
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HIGH RESOLUTION

The laser is precisely focused to
achieve the highest possible reso-
lution. Used to fabricate microscale
fine channels and features.
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HIGH SPEED

The focus is enlarged to increase
throughput while maintaining part
integrity. Used for macroscale
elements and internal bulk volumes.



Printing of integrated microfluidic devices -
a groundbreaking use case

To increase the success rates of

in vitro fertilization (IVF) and reduce
handling stress on oocytes and
embryos, researchers at the
Australian National Fabrication
Facility (ANFF) at the University of
South Australia used the NanoOne to
create specialized microdevices for
IVF workflows in the critical phase

between fertilization and implantation.

The fully 2PP-printed nest-and-
cradle microfluidic device incor-
porates 50 um-wide channels for
controlled nanoliter-scale perfusion,

Read publications

allowing embryologists to monitor
and control the culture environment
of fertilized eggs and developing
embryos. Removable cradles keep
samples securely positioned and
reduce repeated manual transfer
between culture dishes, minimizing
handling-related damage. The
dynamic perfusion of culture medium
provides a more physiologically
relevant environment than current
static culture by enabling controlled
nutrient delivery, waste removal and
fluid movement similar to conditions
in the reproductive tract.
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Nest-and-cradle microfluidic device:

The entire device (left) was printed with

the NanoOne using patented Adaptive
Resolution technology to achieve precision
where needed and speed where possible.

A close-up (right) displays mouse embryo
development experiments inside the cradles.


https://www.nature.com/articles/s41598-023-27660-x
https://link.springer.com/10.1007/s10815-023-03018-0
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LIQUID SHEET JET FOR XFEL
SAMPLE DELIVERY

2PP-printed microfluidic nozzle with
integrated liquid and gas channels
for ultra-thin, stable sheet-jet
sample delivery at XFELs.

Adapted from Konold et al.,

1UCrJ,

DOI: 10.1107/52052252523007972,
CC BY 4.0.

ACOUSTOFLUIDIC MICROMIXER

2PP-printed microneedle arrays
integrated into microfluidic channels
act as ultrasonic microresonators,
generating localized acoustic
streaming for rapid on-chip

mixing and biochemical assays.

[E]¥&f[E] Adapted from Luk and Tenje,
'Wllrr Ultrasonics,

,I'E 1 DOI:10.1016/j.ultras.2026.108181,
4.: CCBYA4.0.

PERFUSABLE VASCULATURE-ON-CHIP

2PP-printed hydrogel channels inside a microfluidic
chip support perfusable endothelial-fibroblast co-culture.

Adapted from Cantoni et al.,

- Adv. Mater. Technol.,

v ' DOI:10.1002/admt.202300718,
CCBY 4.0.



https://onlinelibrary.wiley.com/doi/10.1002/admt.202300718
https://scripts.iucr.org/cgi-bin/paper?S2052252523007972
https://linkinghub.elsevier.com/retrieve/pii/S0041624X26002337

UpFlow

The innovative UpFlow is
our low-viscosity and low-
fluorescence 2-photon resin
specifically designed for
microfluidic production.

E Scan to see
=. all of our
- 2PP resins

KEY BENEFITS

- 2-photon resin

- Optically transparent & low-fluorescence - ideal for
cell-based imaging

- Low viscosity enabling the production and cleaning of fine channels
- Non-cytotoxic according to EN ISO 10993-5:2009
- Customer structures currently in clinical trials



https://www.upnano.com/resins/
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