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Welcome

In this eBook, our second of 2025, we look to one of the most impactful
adopter verticals of additive manufacturing technologies: Medica |. This seg
ment is undeniably versatile, encompassing everything from 3D printe d
anatomical models made on desktop machines, to titanium orthopedic
implants, to bioprinted tissues. In this publication, we are focusing on cer -

tain corners of the expansive medical AM sphere, including 3D bioprinti ng and
pharmaceuticals.

We are excited to present a series of exclusive articles, starting with a data-
driven analysis of the impact of AM hardware, materials and services in the
medical sector. Following that, our main feature is a fascinating inter view with
Jos Olijve, Senior Project Manager at gelatin specialist Rousselot, dout the
company’s biomaterial innovations within the ENLIGHT bioprintin g project. Next
up is an exploration of Exentis’ and Axenoll’'s 3D screen printing technolo gies,
which are not only applicable for technical ceramics, but also the mass prod uc-
tion of pharmaceuticals. Our mapping chapter presents the current lands cape
of bioprinting hardware, bioprinting materials and 3D printed phar maceutical
companies, and last but not least is an overview of the key milestones and his -
tory of in-space bioprinting, a cutting-edge subsegment of medical AM th at
could transform bioprinting and tissue generation applications.
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Analysis

The expanding
role of additive
manufacturing
IN medical
applications

A data-driven perspective on the business
genera ted by core AM products






< Quick Take

Data from VoxelMatters
Research reveals
growing revenues in
the medical additive
manufacturing segment
driven by hardware,
materials and services.

The business generated by core additive man-
ufacturing products (hardware, materials and
services) in the medical sector is undergoing
rapid transformation, with revenues projected
to increase nearly tenfold between 2024 and
2034, reaching approximately $10.7 billion by
2034, according to VoxelMatters Research.

This surge is driven by the growing demand
for customized implants, biocompatible
materials, and precision-engineered medical
components, establishing AM as an increas-
ingly essential tool for medical innovation.

The medical sector is a first adopter and a
major drive of growth in the three key areas of
hardware, materials and services. While hard-
ware serves as the foundation by providing

the machines needed to produce complex
medical parts, materials enable innovation,
expanding the possibilities for patient-spe -
cific implants, surgical tools and prosthetics.
Meanwhile, services are rapidly becoming the
industry’s fastest-growing segment, as more
medical companies opt for outsourced AM
production instead of investing in in-house
capabilities.

Hardware: the cornerstone
of medical AM adoption

The medical AM hardware market is expected
to expand more than eightfold, from just

over $406 million in 2024 to nearly $3.4

billion in 2034. However, compared to mate -
rials and services, hardware is growing at a



slightly lower compound annual growth rate
(CAGR) of 23.6%, reflecting the capital-in -
tensive nature of machine investments and
the lengthy adoption cycles required for new
medical technologies.

Metal AM hardware continues to dominate,
with revenue expected to rise from just over
$231 million in 2024 to over $2 billion in
2034, at a CAGR of 24.4%. Its capability to
serially produce high-performance implants,
surgical instruments and biomedical com -
ponents drives strong demand and higher
revenues. Although smaller in market share,

Total medical AM revenues (USD M) by segment 2024-2034

Source: VoxelMatters Research
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polymer AM hardware is projected to grow in
the medical segment from just under $167
million to nearly $1.2 billion, at a CAGR of
22.1%, supported by advancements in pros-
thetics, anatomical models, and custom
medical devices.

Ceramic AM hardware, while the smallest
segment, is the fastest-growing, increasing
from just under $8 million in 2024 to nearly
$92 million in 2034, at a CAGR of 28.1%.
Bioactive and bioresorbable ceramics are
gaining traction for bone grafts and orthope -
dic applications, fostering adoption.




Despite the growth in hardware investments,
AM machines still require significant upfront
costs, regulatory compliance and technical
expertise, which can hinder their adoption
compared to the rapidly expanding materials
and services segments.

Materials: expanding the
possibilities of medical AM

The medical AM materials market is pro -

jected to grow more than tenfold, increasing
from just over $134 million in 2024 to nearly
$1.5 billion in 2034. With a CAGR of 27.6%,

materials are the second-fastest-growing

segment after services, reflecting the critical

role of biocompatible and high-performance
materials in driving AM adoption.

Metal AM materials lead the market, with
revenue expected to climb from just over

$66 million in 2024 to almost $875 million

in 2034, at a CAGR of 29.4%. Their extensive
use in custom implants, spinal fusion cages
and complex surgical components—with mil -
lions of units of these printed yearly—makes
them a key driver of AM adoption. Polymer
materials are also steadily expanding,

Hardware medical AM revenues (USD M) by segment 2024-2034

Source: VoxelMatters Research
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Material medical AM revenues (USD M) by segment 2024—-2034

Source: VoxelMatters Research
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increasing from just over $65 million to just
over $612 million at a CAGR of 25.1%, as they
are increasingly used for prosthetics, surgical
guides and anatomical models.

Ceramic materials, while the smallest in
market size, are growing at the fastest rate,
increasing from just under $3 million in 2024
to nearly $45 million in 2034, at a CAGR of
32.2%. Their applications in bone grafting,
bioresorbable implants and regenerative med -
icine highlight their increasing importance in
next-generation medical treatments.

While material innovation is advancing, cost
and regulatory challenges continue to be
barriers to widespread adoption. Medical-
grade powders, filaments, resins and ceramic

slurries remain expensive, and new materials
must undergo stringent regulatory approvals
before they can be used in implants or med -
ical devices. Despite these challenges, the
ability to process advanced materials more
proficiently and efficiently remains a major
enabler of AM’s expansion into the medical
field.

Services: the fastest-growing
segment in medical AM

The medical AM services market is experi-
encing explosive growth, with revenue set
to increase more than twelvefold, rising
from just under $471 million in 2024 to
nearly $5.8 billion in 2034. With a CAGR of

11



28.4%, services are becoming the largest
revenue-generating sector, surpassing both
hardware and materials.

Metal AM services dominate the market, pro -
jected to grow from just over $221 million

in 2024 to almost $3.6 billion in 2034, at a
CAGR of 32.1%. The outsourced production
of patient-specific implants, surgical instru -
ments and orthopedic devices is fueling

this demand. Polymer AM services are also
expanding significantly, increasing from just
$244 million in 2024 to just over $2 billion,

at a CAGR of 23.9%, as prosthetics, surgical
models, and anatomical tools become widely
used.

Ceramic AM services catering to the medical
sector (not including dental in this analysis),
although still a small segment, are also expe -
riencing rapid adoption, increasing from just
over $6 million in 2024 to just over $100 mil -
lion in 2034, at a CAGR of 32.1%. As ceramic
AM technology advances, more medical com -
panies are turning to outsourced providers for
bioresorbable implant production.

Services medical AM revenues (USD M) by segment 2024—-2034

Source: VoxelMatters Research
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The rise of AM service bureaus reflects a
fundamental shift in the industry. Rather
than investing in costly in-house AM sys -
tems, medical device manufacturers,
hospitals and research institutions are
increasingly outsourcing production to spe -
cialized AM service providers. This lowers
the barrier to entry, allowing more orga -
nizations to leverage AM for complex,
patient-specific solutions.

Comparing hardware,
materials, and services

By 2034, services will be the dominant
revenue driver, reaching nearly $5.8 bil-
lion, while hardware will approach almost
$3.4 billion, and materials will total just
under $1.5 billion. This shift illustrates the
transition of the medical AM landscape
from a machine-focused market to a ser -
vice-driven model.

As the medical AM market matures, the
next decade will see AM shift beyond
machine sales toward an outsourced, ser -
vice-driven model, where AM production

is increasingly handled by specialized pro -
viders rather than in-house teams. This
evolution will be influenced by advances

in material science, increasing regulatory
approvals, and continued cost reductions in
AM processes.

With a projected CAGR of 26.5% across
the entire sector, AM is set to redefine how
medical devices, implants and surgical tools
are designed and produced. As adoption
increases, the industry will move beyond
prototyping into full-scale production,
ushering in a new era of AM-powered per-
sonalized healthcare solutions.

This data-driven analysis from VoxelMatters
Research underscores that AM is no longer
an emerging technology in medicine—it is
now an essential tool.

Learn more in the full reports

Metal AM

Inquire

Polymer AM

Inquire

Ceramic AM

Inquire
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< Quick Take

Jos Olijve, Senior Project
Manager at Rousselot, tells
VoxelMatters about the
Innovative breakthroughs

of the ENLIGHT Project,
iIncluding the use of volumetric
bioprinting to develop a
pancreatic organ-on-a-chip
and tuning GelMA properties
for tissue engineering and drug
development applications.

Over 74 million people across Europe
suffer from diabetes, making it one of
the most common chronic conditions

on the continent, according to the World
Health Organization. In order to address
the disease and advance the develop-
ment of innovative diabetes treatments,
a multi-disciplinary group came together
in 2021 through the ENLIGHT project. The
aim of this project, which will wrap up this
spring, is to 3D bioprint a living model of
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a pancreas—in other words, an organ-on-
a-chip—which will enable pharmaceutical
companies to better test diabetes medica -
tions. Besides this, a functional 3D bioprinted
tissue can accelerate drug discovery and
reduce the costs of drug development

and healthcare, which could have signifi -
cant effects as the increasing expense of
drug development is a major contributor to
today’s large increase in healthcare costs.
Farther down the line, the work done through



ENLIGHT could also lead to the bioprinting
of organ replacements capable of producing
insulin directly within the body.

Among the partners spearheading the
ENLIGHT project are UMC Utrecht, Ecole
Polytechnique Fédérale de Lausanne, ETH
Zurich, the University of Naples Federico I,
AstraZeneca, Fondazione Giannino Bassetti,
bioprinting company Readily 3D and gelatin
specialist Rousselot. We had the opportunity
recently to talk with Jos Olijve, Rousselot’s
Senior Project Manager, who updated us on
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the ENLIGHT project’s achievements and how
Rousselot’s contribution to the project could
actually have wide reaching impacts for the
biomedical and bioprinting segments.

Technologies come together

“ENLIGHT is a multi-disciplinary project that
involves biomaterials and a specific technol -
ogy called volumetric bioprinting,” Jos Olijve
tells us. “Using these technologies, the goal

is to make a construct containing cells for a
functional pancreas. This bioprinted pancreas
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tissue could then be used to improve and
accelerate drug development, to eliminate
animal testing and, if it is functional in the
body, the bioprinted pancreas could also be
used as a cell therapy product for producing
insulin in the body. But the primary objective
of the project is to make an organ-on-a-chip
system for drug testing, which pharma com -
panies can use to test their drugs.”

Volumetric bioprinting has played a central
role in the innovative biomedical project,

A) Elastic/stiffness properties of different tissues
B) GelMA hydrogel mechanical properties

offering solutions to challenges associated
with more conventional dispensing or extru -
sion-based bioprinting technologies. The
volumetric bioprinting technology used in
ENLIGHT comes from Readily 3D, a Swiss
company that has developed a tomographic
bioprinting process that creates centime -
ter-scale structures in mere seconds by
exposing a three-dimensional light image
into a vat of photosensitive hydrogel. The
speed of the technology has been vital to the
ENLIGHT mission, as it allows for the matrix

Image: Rousselot
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material (hydrogel) to crosslink without
applying shears and stresses to the cells sus-
pended within it. This gives the cells a higher
chance of remaining viable and maintaining
their reproductive capacity.

However, the volumetric bioprinting tech -
nology itself is only part of the equation.
Rousselot has played a vital role on the mate -
rials side developing a GelMA hydrogel that
both mimics organic pancreatic tissue and

IS usable with the volumetric 3D bioprinting
process.

As Olijve explains: “The biomaterial used is
a methacrylamide modified gelatin, GelMA.
After the addition of a photoinitiator, the
material can be exposed to a selective
wavelength of light, which creates a photo -
reactive effect that crosslinks the gelatin

and makes it stable at temperatures of
37°C, which is useful for tissue engineering,
organ-on-a-chip drug testing and for in-body
applications.”

Gelatin is derived from collagen and has
proven to be an important material for 3D
bioprinting and tissue engineering applica -
tions. In the body, collagen is an essential
component of the extracellular matrix, pro -
viding structure, supporting cell adhesion and
regeneration processes and controlling cell
fate. Derived from collagen hydrolysis, gela -
tin is a biomaterial that can be bioprinted as a
hydrogel to provide a viable structure for cell
survival and growth outside the body. GelMA,
for its part, has been particularly advanta -
geous for bioprinting applications as the
addition of a methacrylate group results in a
photo crosslinking ability which creates a gel -
atin-based structure that remains stable at
body temperature.

While GelMA is broadly used across biomed
ical and bioprinting research, Rousselot has
set a new standard in the segment by devel -
oping the first GelMA gelatins made under
GMP conditions, meaning it offers batch-to-
batch consistency, ultra-low impurity levels
and tunable mechanical properties. Within

the context of ENLIGHT, Rousselot’s expertise
and high-quality gelatin products have been
crucial.

Tuning GelMA properties

“Our main task in ENLIGHT was to establish
a 3D hydrogel culture system for pancreatic
cells, mimicking the native pancreatic extra -
cellular milieu,” Olijve says. “It was important
and confirmed that the developed GelMA
hydrogels have a high-cell viability and create
high-resolution for volumetric bioprinting. We
varied the molecular weight, the MA modifi -
cation degree and the gelatin concentration
in the resin formulations to obtain a GelIMA
hydrogel matrix. The matrix can be used to
select the best GelMA and formulation con -
ditions not only to obtain the required Enlight
pancreatic mechanical and structural hydro -
gel properties but also select the best GelMA
and formulation conditions to make other
tissue hydrogel constructs.”

In other words, Rousselot was able to vary
the properties of the biomaterial, such as
molecular weight and concentration, to tune
the mechanical properties of the gelatin to

be suitable for the pancreas. This process
involved testing a porcine pancreas and then
matching the properties with those of a mod -
ified GelMA. “We measured the strength of
the porcine pancreas tissue and then figured
out what the best concentration and molecu -
lar weight for the GelMA was.
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In the end, not only did Rousselot develop

a suitable gelatin material for the pancreas
bioprinting application, it also developed a
matrix of different gelatins, enabling the bio -
printing of different types of tissues. “Our

aim was not only to look for the pancreas, but
also to make a kind of toolbox for custom -
ers if they have a specific requirement for
mechanical properties.”

“An important reason to establish the

maitrix or tool-box is the fact that cell fate

is determined by the interplay between
chemico-mechanical signals from the ECM
and different cell types,” he adds. “The local

availability of these signals is dictated by the
shape and geometry of the tissue. Capturing
this intricate shape-function relationship

is the major bottleneck in the field of bio -
printing. In other words, Rousselot GelMA
tunability matrix can solve this bottleneck
and stimulate and enhance bioprinting and
tissue engineering developments.”

ENLIGHT and beyond

Since it launched in 2021 with nearly four
million euros in backing from the European
Innovation Fund Horizon 2020, the ENLIGHT
project has progressed significantly. To date,

The volumetric bioprinting process showing (left) the cell-laden gelRESIN
reservoir connected to a rotating platform and (right) a schematic of
tomographic projections used to print the human auricle model.
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3D bioprinted pancreatic
tissue structure

the partners have succeeded in creating an

organ-on-a-chip system, which is now being

evaluated by a pharmaceutical company for

drug testing. In addition to this in vitro test -

ing, there is also an ongoing in vivo study to

investigate the potential therapeutic use of

the bioprinted construct in Diabetes care. As

a first step, Olijve explains, the gelatin hydro -

gel containing cells is implanted in mice to

test whether it will be stable and functional. é
The goal of this in vivo investigation is to see \\
if the bioprinted tissue can be functional and
stable and produce insulin in a body.

In addition to ENLIGHT, which will conclude in
April 2025, Rousselot is involved in a number
of other projects. As Oljjve tells us, the com -

pany is working closely with the University
of Utrecht in the Netherlands on other vol -
umetric 3D bioprinting applications, like
developing organoid systems. “With that, we
are also looking at specific gelatin needs in
relation to crosslinking and cell adaptability,”
he adds. “We are looking at what is needed
in the 3D bioprinting market and how we can
develop and optimize our gelatin for those
requirements.”

On the horizon, Rousselot sees more and
more current research projects advancing to
clinical studies. “For example, a group from
Stanford led by Prof. Mark A. Skylar-Scott is
currently bioprinting cardiac patches and
heart valves which can go into patients. This
is beyond R&D, and within the near future
this and other applications will go to clinical
testing,” Olijve adds. “From our perspective,
it's important to be able to offer a gelatin that
can support these clinical translations.”

Looking ahead, Rousselot has filed a series
of patents and published (with the University
of Utrecht) scientific papers, which among

others cover the tunability of its modified
gelatins to meet the requirements of differ -
ent tissues and cells. Also notable is the fact
that the ENLIGHT project and Rousselot’s
GelMA has been featured on the European
Commission’s Innovation Radar and has
been classified as “tech ready”. “For us it's
important that the EU recognizes that our
gelatin is a very important innovation,” Olijve
concludes. Evidently, this recognition is not
only validating, it also could have important
ramifications for the future of the ENLIGHT
project and Rousselot’'s own gelatin products,
creating avenues for funding, setting the
stage for a successful business and providing
solutions to enhance medical development
and applications for patients.
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Mapping

Companies
at the heart
(and liver) of
bioprinting

From bioprinting hardware companies, to

biomaterial specialists, to the leaders of 3D printed
pharmaceu ticals






< Quick Take

In our Medical AM mapping
chapter, we cover the

key players In bioprinting
hardware, bioprinting

Inks and materials, and
medication and tablet

3D printing companies.

The bioprinting industry has changed signifi -
cantly over the last decade or so, with several
high-profile companies bought out by larger
firms and others, such as Organovo, ceasing
operations. On the whole, however, the indus-
try remains steadfast and continues to effect
innovations in regenerative medicine and
drug testing using a broad range of printing
technologies, including extrusion, photopoly -
merization, drop-on-demand, volumetric and
others.

In 2025, the 3D bioprinting industry is led by
what we might call the “big three” of bio -
printing. One of these companies is additive
manufacturing giant 3D Systems, though

24

its foothold in bioprinting is relatively new,
having followed its purchase of Pennsylvania
company Allevi in 2021 and formation of the
Systemic Bio subsidiary in 2022. Another
major player is Sweden’s BICO Group, the
parent company of Cellink and several other
life sciences companies. BICO severed a
few of its non-bioprinting interests in recent
years following financial difficulties. The

final company of the three is the Desktop
Health brand of Desktop Metal, which took
over EnvisionTEC, the company behind the
widely used 3D-Bioplotter machine, in 2021.
The long-term strategy of Desktop Health
ultimately depends on the outcome of Nano
Dimension’s takeover of Desktop Metal.



In this chapter, we look at these three bio - Bioprinting Hardware
printing hardware companies and several

others, including a few promising startups, 3D Systems

as well as a handful of key bioink providers.

Though not directly related, we also consider Stereolithography pioneer 3D Systems has
several companies in the field of 3D printed several 3D bioprinting interests. Offshoot
pharmaceuticals, as these may also be con- company Systemic Bio, formed in 2022, is
sidered 3D printing companies working in focused on the development of vascular -

life sciences. The list is not exhaustive and is ized organ models made out of hydrogels and
designed to indicate the range of technolo - human cells to be used for drug discovery
gies, applications and target markets within and development. Its proprietary platform

the industry. is built with production-level 3D Systems

3D Systems has a number of bioprinting interests, including Allevi,
which it acquired in 2021, and offshoot company Systemic Bio. Image: 3D Systems

“
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technology and can produce proprietary
h-VIOS organs-on-chips. These can be manu
factured in large quantities and then perfused
with any desired drug compound to study
drug metabolism. In February 2025 Systemic
bio won the SLAS 2025 Innovation Award.

Another 3D Systems bioprinting company

is Allevi, though its future remains unclear.
Founded in 2014 and formerly known as
BioBots, Pennsylvania-based Allevi initially
established itself as a key provider of 3D bio -
printing hardware, bioinks and laboratory
software. It was acquired by 3D Systems in

2021. However, while Allevi continues to
market a range of bioprinting materials, 3D
Systems announced the discontinuation of
the three Allevi bioprinters in July 2023, with
support ending in 2026.

3D Systems has previously worked with Lung
Biotechnology PBC, a subsidiary of United
Therapeutics Corporation, to develop bio -
printing solutions for lung scaffolds that

are capable of full-size, vascularized, rapid,
micron-level printing. In 2020, 3D Systems
also engaged in a collaboration with bioink
company CollPlant.
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Aspect Biosystems

Aspect Biosystems, a Canadian biotechnol-
ogy company pioneering the development of
bioprinted tissue therapeutics using carte -
sian microfluidic extrusion technology, is a
key player in 3D bioprinting hardware. The
company’s platform integrates Al-powered
bioprinting technology, computational design
tools, therapeutic cells and advanced bioma -
terials to build allogeneic tissue therapeutics.
The company is applying its full-stack tissue
therapeutic platform to create implantable
tissues that it says could transform the treat -
ment of serious metabolic and endocrine
diseases.

In January 2025, Aspect Biosystems closed
a $115 million Series B financing round led

by life sciences investment firm Dimension,
with participation from existing and new
investors including Danish pharmaceutical
company Novo Nordisk. The partnership with
Novo Nordisk was established in 2023, with
the Danish company receiving an exclusive,
worldwide license to use Aspect’s bioprinting
technology to develop products for the treat -
ment of diabetes and obesity. In 2024, Aspect
announced that it had received a $72.75 mil -
lion investment from the Governments of
Canada and British Columbia.

BICO Group

Gothenburg-headquartered Cellink, founded
in 2016, was the first universal bioink com -
pany in the world and is now a leader in
biotechnology with a broad range of 3D bio -
printing interests and subsidiaries. Since
2021, it has traded as the BICO Group, with
Cellink used specifically to refer to the origi -
nal low-cost bioprinting part of the business.

Aspect Biosystems has developed a cartesian
microfluidic extrusion technology.

Cellink played a major role in developing the
bioprinting industry by providing affordable
hardware, bioinks, software and services.
Unlike some bioprinting hardware com -
panies, it sells bioprinters across a range

of technologies, including extrusion (BIO

X, INKREDIBLE+), vat photopolymerization
(BIONOVA, developed by Allegro 3D before its
acquisition) and syringe-based drop-on-de -
mand (BIO ONE). The company also develops
a range of tissue-specific bioinks, base mate -
rials and other consumables.

Other BICO Group bioprinting companies are
Advanced BioMatrix, a San Diego life sciences
company exploring 3D applications for tissue
culture, cell assay, bioprinting and cell prolif -
eration; MatTek, a specialist in in vitro human
tissue model innovation for the cosmetics,
chemical, pharmaceutical and household
product industries; and Visikol, a contract
research services company focusing on
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accelerating the discovery and development
of therapeutics. In 2024, BICO sold micro -
fabrication company Nanoscribe in order to
sharpen its focus on life sciences, making it
the largest remaining “pure player” bioprinting
company.

Cyfuse Biomedical

Founded in 2010, Japan’s Cyfuse Biomedical
has developed its own micro needle array
technique it calls the “Kenzan Method.” In
this process, 3D cellular structures are built
by spiking cellular spheroids on an array of

fine-gauge needles. Cyfuse 3D bioprinters are

engineered for the development of regener -
ative medical products—specifically for the
regeneration of tissues and organs such as

cartilage and bone, blood vessels, and nerves.

In-progress applications include disease
models and drug screening.

Cyfuse began selling the Regenova bioprint-
ing system in 2012 and in 2019 added the
S-PIKE system to its catalog of products. In
2024, it partnered with hydrogen technology
company Ilwatani to develop a new freezing
technology for 3D cell products using liquid
nitrogen. The company’s last major round of
funding, in 2018, raised $10 million.

Desktop Health

First launched in the year 2000, the
EnvisionTEC 3D-Bioplotter is one of the most
established 3D bioprinters on the market.
The extrusion system was developed at the
University of Freiburg and is still widely used
for research and development using modu -
lar components, such as sterilized heating
and cooling cartridges, standard Luer-Lok
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syringes with standard needle-tip sizes and a
UV curing head. No other bioprinter has been
used in as many scientific research projects.

In February 2021, EnvisionTEC was bought
by Desktop Metal for $300 million, and the
3D-Bioplotter is now sold under that com -
pany’s Desktop Health brand (established
a month after the takeover) along -

side dental and medical systems. (Some
former EnvisionTEC machines are mar-
keted under the new ETEC brand.) In 2024,
Nano Dimension announced the purchase
of Desktop Metal and its subsidiaries, sig -
naling another change of course for the
3D-Bioplotter.

The Desktop Health 3D-Bioplotter, cur-
rently available in three different versions,
continues to evolve. In 2023, the company
announced PrintRoll, an innovative rotating
build platform that can produce intelligent
tubular solutions for the body’s vascular,
digestive, respiratory and reproductive chan -
nels. Research for the Bioplotter add-on first
began in 2019.

Ourobionics

Founded in 2021, Dutch startup Ourobionics
focuses on the development and produc -
tion of realistic human tissues embedded
with biosensors, bioelectronics and ther -
apeutic agents. Its volumetric CHIMERA
printing system, unveiled in January 2025,
enables the deposition of multiple biomate -
rials in any composition in gradient to create
diversity in the 3D tissue. It utilizes “electric
field” technologies, combining 3D bio-elec -
trospraying, 3D cell-electrospinning, 3D
bio-electrojetting, 3D melt/cell electrowrit -
ing and 3D extrusion bioprinting.



Tubular medical devices 3D printed on Desktop Health’s
3D-Bioplotter PrintRoll rotating bioprinting platform.

Ourobionics has been backed heavily since

its formation. In 2022, the startup received
€450 million ($465 million) as part of the

Dutch NEXTGENHIGHTECH initiative. In 2024,
it raised further capital during a successful
venture capital funding round led by OostNL.

Poietis

Founded in 2014, French company Poietis
has developed a unique and patented bio-
printing technology, the Next Generation
Bioprinting (NGB) platform, for the creation
of complex 3D tissue models. The machine
combines laser-assisted and extrusion bio -
printing and is available in two models: one
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suited to research and another to clinical
applications.

In early 2024, Poietis announced its involve -
ment in the 4-Deep Brain Reconstruction
(4-DBR) initiative, a Horizon European
Innovation Council (EIC) Pathfinder Open
project aimed at revolutionizing the treat -
ment of neurodegenerative disorders. In its
early years the company worked on col -
laborative projects with major companies
like BASF and L'Oreal for cosmetics and
hair growth research, respectively. Poietis
received backing from French entrepre -
neurs in February 2025 following months of
financial difficulties.
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RegenHU

Switzerland’s RegenHU, founded in 2007,
provides a high-end hybrid bioprinting tech -
nology via its R-GEN 3D bioprinters and
SHAPER software suitable for tissue engi-
neering, regenerative medicine and drug
formulation. The two current R-GEN bioprint -
ers combine jetting, contact dispensing and
electrowriting technologies with a full range

of auxiliary process options to build simple

or complex cell-laden constructs. Example
applications include human skin printing,
personalized medicine and drug discov -

ery models. Previous RegenHU bioprinters
included the BioFactory and 3DDiscovery
Evolution. Since 2011, RegenHU has benefited
from investment from the Nivalis Group.
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Readily3D

Swiss startup Readily3D was founded in 2020
and originates from research work started

in 2017 at Ecole Polytechnique Fédérale

de Lausanne. The company’s volumetric
Tomolite bioprinter allows biologists to print

a cell-laden volume in less than a minute,

with its contactless tomographic illumination
technology able to shape sensitive cells and
biomaterials into biological systems without
impairing their viability.

In 2024, Readily3D formed a strategic part -
nership with BIO INX, a leader in bioink
technologies, to introduce new biomate -
rials for volumetric bioprinting. The first
commercially available bioink developed



through the partnership was READYGEL INX, a

gel-MA-based ink designed for high reproduc-
ibility in volumetric bioprinting applications.
Readily3D’s volumetric bioprinting technology
has also played a central role in the ENLIGHT
project covered in this eBook, alongside
Rousselot and various academic partners.

Regemat 3D

Spanish company Regemat 3D, founded in
2015, is a cartesian extrusion bioprinting com -
pany whose technologies can print several
tissue types (including cartilage, skin, bone
and cardiac tissue) and work with different
biomaterials such as collagens, nanocellu -
lose and thermoplastics. The company’s two
principal bioprinting systems, the BIO V1 and
REGA4LIFE, can both be customized according
to user needs, while Regemat 3D also supplies
a bioreactor, biomaterials and consumables.

In 2022, Regemat 3D raised more than half

a million euros from around 500 backers in

a second round of equity crowdfunding. The
bioprinting specialist has also collaborated
with other life sciences companies such as
biomaterials company Humabiologics and
bioink specialist Xpect-INX. In February 2025,
it began distributing TheWell Bioscience’s
VitroINK, a xeno-free biofunctional bioink that
does not require UV, heat curing or crosslink -
ing agents.

Bioinks and Biomaterials

Advanced BioMatrix (BICO Group)

Located in San Diego, Advanced BioMatrix was

bought by Sweden’s BICO Group (which also
owns bioprinting hardware company Cellink)

in 2021. It is a specialist in the production, iso -
lation, purification, lyophilization, cell culture
and testing of proteins, adhesion peptides,
attachment factors, bioinks, substrate rigid -
ity and other 3D matrix products. In 2024, the
company worked with Nanoscribe—then also
part of the BICO Group—to develop four bio
resins for two-photon polymerization.

Axolotl Biosciences

Canada’s Axolotl Biosciences was founded in
2020 as a spin-off of the internationally rec -
ognized bio-printing focused research group
led by Dr. Willerth at the University of Victoria.
Axolotl has created a novel bioink capable

of printing hiPSC-derived neural cells that
maintain high levels of cell viability for over a
month.

BIO INX

A spin-off company of Ghent University

and Vrije Universiteit Brussel, BIO INX devel
ops materials and bioinks for bioprinting,
covering four different technologies: volu -
metric, deposition, multiphoton lithography
and photopolymerization. The inks can be
applied for various tissue types with applica -
tions in regenerative medicine and drug and
cosmetics screening. In 2024, BIO INX collab-
orated with other bioprinting companies like
hardware specialist Readily3D and collagen
specialist Rousselot.

Rousselot

Rousselot is the global leader for colla -
gen-based solutions in biomedicine and other
fields. It supplies high-quality biomaterials

for bioprinting via the X-Pure gelatin range,
which includes the photocurable gelatins
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X-Pure GelMA and GelDAT with tunable
physicochemical properties. Rousselot pro -
vides a variety of gelatins that can be used
to produce RGD-rich matrices with varying
stiffness, ranging from soft intestinal tissues
to hard bony structures. In 2024, Rousselot
reached a co-branding agreement with
German bioprinting company xolo, supplying
its GelIMA product for xolo bioinks.

UPM Biomedicals

Finland’s UPM Biomedicals is a speciat
ist in plant-based nandfibrillar cellulose. Its
Growlnks, particularly suited to extrusion
bioprinting, are animal-free, biocompat -
ible, ready-to-use hydrogels that can be

Doser’s DoseRx1 system is a GMP-qualified 3D
printer used for manufacturing custom medication.

mixed directly with cells for bioprinting
applications. The two main components

in Growlnks are nanofibrillar cellulose and
water. In 2021, the company partnered with
CELLINK (BICO Group) to develop new bie
printing applications.

3D Printed Pharmaceuticals
Aprecia Pharmaceuticals

Founded in 2003, Ohio’s Aprecia
Pharmaceuticals came to prominence
through the development of a proprietary
powder binder jetting process called ZipDose
Technology, which is currently the only FDA-
approved product for commercial-scale

Image: Doser
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pharmaceutical printing. Since 2016, the
technology has been used to produce
SPRITAM, a rapidly dissolving drug used to
treat seizures which was also the first 3D
printed drug approved by the FDA. As of 2025,
Aprecia’s available printing systems are the
Open Bed 3DP-Tablet Forming Platform and
the In Blister 3DP-Tablet Production Platform.

Doser

Dutch company Doser manufactures the
DoseRx1 system, an open, GMP-qualified 3D
printer capable of printing tablets with cus -
tomized dosages of medication. The machine
uses quality-controlled, refillable cartridges
and can print 80% of all oral active pharma -
ceutical ingredients (APIs). In 2023, Doser’s
platform was adopted by Transvaal Apotheek,
a Netherlands-based specialist in pharmacy
compounding and tailored medicine.

FabRx

British biotech company FabRx, founded in
2014 as a spinout of UCL, sells two print -

ing platforms for personalized printlets: the
single-printhead M3DIMAKER and multi-prin -
thead M3DIMAKER 2. An exchangeable
printhead system enables users to work with
semi-solid extrusion, fused deposition mod -
eling or direct powder extrusion. FabRx also
provides a pharma-ink development ser -
vice. In 2024, the M3DIMAKER 2 was named
a winner at the 2024 Pharma Innovation
Awards organized by Pharma Manufacturing.

MB Therapeutics
Founded in 2022, French company MB

Therapeutics was born out of a research
collaboration between the University of

Montpellier's Faculty of Pharmacy, the
University Hospital Center of Nimes and
industrial 3D printing company Lynxter. MB
Therapeutics’ MED-U Modular 3D printer
extrudes gels or pastes onto a removable
build surface made of a pharmaceuti -
cal-grade material. The company aims to
have its printed personalized medications
available by 2026.

Merck

Based in Darmstadt, Germany, Merck is a
major life sciences company. In 2020, it
announced a partnership with EOS sister
company AMCM to develop a GMP-compliant
3D printing process for producing tablet for -
mulations in which AMCM would supply a
custom powder bed fusion system. The cur -
rent status of that collaboration is unknown,
though Merck has also partnered with
Chinese company Triastek.

Triastek

Founded in 2015, Chinese company Triastek
is a pioneer of 3D printed medication via

its proprietary Melt Extrusion Deposition
(MED) technology. The process uses a feed
stock made from an API-filled powdered raw
material mixed into a “movable semi-solid”,
which is then softened and extruded into oral
tablets with structures tailored to specific
release profiles. As of 2025, the company has
four 3D printed drug products in the clinical
development stage. Triastek has also entered
into partnerships with larger pharmaceutical
companies such as Eli Lilly, Merck, Boehringer
Ingelheim, Siemens and Sperogenix.
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medical
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3D screen printing
of technical
ceramics

Swiss companies Exentis and Axenoll are targeting
mass production of complex additive parts






< Quick Take

Exentis and Axenoll’'s 3D screen
printing technologies—energy
efficient processes capable

of producing parts from
ceramics, metals, polymers

and even biomaterials—are
opening up applications in
printed pharmaceuticals

and medical bioprinting.

3D screen printing has emerged as a
powerful additive manufacturing technol -
ogy, enabling the large-scale production
of complex technical ceramic compo -
nents. Companies like Exentis Group AG
and Axenoll Life Sciences AG, both based
in Switzerland, are leading innovations in
this field, applying their expertise across
industries ranging from pharmaceuticals
and energy to biotechnology and medical
applications.

For those unfamiliar with it, 3D screen
printing is an additive manufacturing pro -
cess that builds complex components layer
by layer by pressing a printable suspension
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of fine powder and binder through a comput -
er-generated mask. Each layer is hardened
before the next is applied, creating a precise
three-dimensional structure.

This method operates at room temperature
without lasers, making it energy-efficient and
scalable for industrial production. It supports
ceramics, metals, polymers and biomateri -
als, enabling applications in pharmaceuticals,
medical bioprinting and technical ceramics.
The technology is widely used for the mass
production of drug tablets, microfluidic chips
and high-strength ceramic components,
offering high precision, material versatility
and cost efficiency.



Industrial-scale 3D screen
printing at Exe