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BioRej™ Advance
Bioprinted Tissue Therapeutics

Conditions such as congestive heart failure, type 1 diabe-
tes and age-related macular degeneration all have a very 
large impact on human health and are associated with ma-
jor societal costs and burdens. They are also key candidates 
for treatments using cell and tissue-based regenerative 
medicine therapeutics. Treatments based on transplanting 
cells or small patches of tissue which could help repairing 
the damaged organ, preventing further loss of function or 
even enabling recovery. This opportunity gives hope that 
for the possibility to in the future being able to treat con-
ditions that today lead to several millions of premature 
deaths and disabilities every year and which are associated 
with ever increasing healthcare costs.

Fluicell now introduces BioRej Advance, our new part-
nership program for microtissue-based regenerative med-
icine research and development. The microtissues are 
produced using Fluicell 3D single-cell bioprinting plat-
form Biopixlar and are created on porous membranes that 
could be transplanted into the patients body directly on 
the treated organ. The platform serves as a technological 
framework for development of advanced therapeutics in 
almost any type of disease area using any type of cells.

We are now actively seeking partners who would like 
to join forces with us in developing next generation of re-
generative medicine therapeutics to enable new advances 
for human health.

What we offer
• Pioneering technologies for developing detailed 

biological tissues with realistic cellular architecture 
and functionality.

• An innovative research team with a broad expertise 
across many different fields.

• Trust-based relationships based on mutual benefit.

What we seek
• Pipeline partners to develop engineered tissue 

products based on Fluicell’s proprietary bioprinting 
technology.

• Academic partners to explore bioprinted tissue 
therapeutics in vivo.

Partner with Fluicell to shape the next 
level of engineered tissue products
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Create high resolution tissues
with tunable cellular microenvironment

Work with small volumes
ideal for patient-derived materials

Target therapeutic areas
with large unmet medical needs

Biocompatible materials
fit for clinical development

BioRej™ Advance
HIGHLIGHTS
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Fluicell’s microfluidic high resolution bioprinting 
technology Biopixlar combined with the ability to 
create tissues on transferable membranes is ideal for 
soft tissue regenerative medicine applications. We 
are initially focusing on creating engineered tissue 
therapeutics in the areas of cardiac muscle repair, 
diabetes care and ocular regenerative medicine. 
However, the BioRej Advance program is open for 
exploration into any kind of soft tissue therapeutics 
research and development.

The BioRej Advance program is designed to ad-
dress a wide range of therapeutic and research 
challenges. Target applications can involve almost 
any type of cell, including both autologous and al-
logeneic stem cells. Because of Fluicell’s microflu-
idic bioprinting technology requires only very little 
cellular material to create high cell density tissues, 
the BioRej Advance program is ideal for applications 
involving scarce and valuable cells, including patient 
material.

Application Areas



®

The innovative 3D single-cell bioprinting platform 
Biopixlar is capable of creating detailed multicel-
lular microtissues. With Biopixlar, it is possible to 
recreate the microscopic cellular architecture of 
actual biological tissues. Furthermore, since Bi-
opixlar prints cells without using any bioink, it is 
possible to directly control the microenvironment 
around the printed cells. Both the ability of cre-
ate highly detailed tissues and to precisely control 

the cellular microenvironment are essential fea-
tures when creating tissues with an actual biolog-
ical functionality that could be transplanted into 
a human body.

Biopixlar’s microfluidic bioprinting technology 
also leads to very little mechanical stress, ensur-
ing a very high survivability rate of the bioprinted 
cells.

Why Biopixlar®?
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The use of porous membranes adds several im-
portant components to the regenerative medicine 
platform. The purpose structure of the membrane 
ensures that the printed cells have access to nutri-
ents providing long term viability of the constructed 
tissues. The membranes are also important to create 
a tissue that can be transferred from the production 
stage and be transplanted into a patient. The ability 
of the membrane to keep the bioprinted structure 
intact has the potential to increase the survivability 

of the transplanted tissue and thereby improving its 
functionality.

The combination of high-resolution bioprinting 
with transferable membranes should result in trans-
plated tissues that better matches the target organ, 
both in terms of having the correct cell types and the 
correct cellular architecture. Several of the porous 
membranes we use in the BioRej Advance program 
are approved for use in humans and are therefore 
well suited for therapeutic development.

Why print on porous membranes?

• Increased access to nutrients for the bioprinted cells, leading to improved cell and tissue viability.
• Ability to transfer bioprinted tissues away from the confines the petri dish. 
• Ability to tune the properties and behavior of the bioprinted tissues by altering substrate material.
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Snapwell insert
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Snapwell insert

Porous membrane 
with bioprinted tissue

Bioprint detailed cellular structure 
onto porous membrane Culture and develop tissue Excise membrane for 

research or therapeutic use

Biopixlar Membrane Bioprinting

Bioprinting tissues onto porous membranes is a key component in the BioRej 
tissue development process. The process can be divided into three key steps.

1. The first step is to bioprint cells into the desired tissue architec-
ture on the appropriate porous membrane. Biopixlar enables you 
to print cells into almost any shape in two or three dimension 
without using any bioink. Biopixlar is able to print multiple cell 
types using a single printhead and works with most cell types, 
including iPSCs. The source of the cells can either be from culture, 
or e.g. obtained directly from a patient.

Once the cells have been bioprinted, the membrane can incu-
bated to allow for the tissue to develop. Here, the microporous 
structure of the membrane enables nutrient access from both 
sides of the tissue. 

After tissue maturation, the membrane could be excised for use 
in research or therapy. This opens up exciting opportunities to 
develop engineered tissue products for therapeutic purposes. 
Fluicell is actively pursuing and optimizing bioprinting on multiple 
therapeutically relevant materials such as, polytetrafluoroethylene 
(PTFE) membranes, cross linked ECM-like gels, as well as using 
human amniotic membranes. Bioprinting on substrates such as 
these, serves as a key feature in Fluicell’s partnership program for 
regenerative medicine research.

2.
3.
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• Bioprinting tissues on transferable members is straightforward using the 
Biopixlar platform. With Biopixlar’s microfluidic bioprinting technique, you can 
create any desired shape by direct cell printing in culture media, without using 
any bioink.

• The bioprinting procedure is directly monitored using Biopixlar’s built-in 
microscope unit, allowing you to directly control and follow the process in real 
time at the cellular level.

• The created tissue is readily accessed after the completed bioprinting procedure 
and can easily be excised and transferred for further use after tissue maturation.
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Tailored tissues on membranes
Biopixlar can be used to create a wide variety of shapes and structures and can be combined with many differ-
ent membrane materials, providing an array of design and application possibilities. Here, we provide examples 
of microtissues, bioprinted on a semipermeable membrane, a type of porous scaffold that has been used in 
both in vivo and clinical studies.

Biopixlar has also been used for bioprinting tissues on several other types of membrane materials, including 
cross linked ECM-like gels and human amniotic membranes.

Two different cell types (HaCaT in blue and SK-
MEL-28 in red) printed in a square shape single layer 
on a PET (Polyethylene Terephthalate) membrane. 
The cells are fluorescently labeled to enable easy 
identification. The images show the tissue compo-
sition right after printing and after 24 hours of in-
cubation.

Membrane type: PET (Polyethylene Terephthalate)
Cell types: HaCaT / SK-MEL-28

Single layer pattern

A multilayer construct built using a bottom cell layer 
consisting of 3T3-J2 fibroblasts and a top layer con-
sisting of the two different cell types HaCaT (blue) 
and SK-MEL-28 (red), printed in a square shape. 
The entire structure is created on a porous PET 
(Polyethylene Terephthalate) membrane. The upper 
layer of cells is fluorescently labeled to enable easy 
identification. The images show the tissue compo-
sition right after printing and after 24 and 48 hours 
of incubation.

Membrane: PET (Polyethylene Terephthalate)
Cell types: 3T3-J2 (bottom layer), HaCaT / SK-MEL-
28f (top layer)

Multilayer pattern
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Next level tissue engineering   
 - shaping tomorrow’s healthcare

Fluicell AB
Flöjelbergsgatan 8C

SE-431 37 Mölndal, Sweden

https://fluicell.com/
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