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Welcome

As one of the biggest adopters of additive manufacturing, the medical sector

is always on our radar and our annual eBooks on the segment reflect that. This
year, we are taking a fairly broad view of the sector, looking at overall AM trends,
recent real-world use cases, material innovations, and the emergence of vet-
erinary 3D printing specialists. We invite you to read all about medical AM
innovations in our latest publication!

Our 2026 Medical AM ebook starts off with an analysis chapter that covers key
revenue data from 2025. This data illuminates certain trends, including the fact
that revenue from services has overtaken hardware and that metal material rev-
enues continue to rise as implant production scales up.

Next, we turn to a critical material in the medical sector, PEEK. While the
high-performance plastic has been used for decades for implants and medi-

cal applications, 3D printing is unlocking new opportunities for patient-specific
solutions. We cover the latest developments in this medical niche, including cer-
tifications and notable surgeries. In our mapping chapter, we are highlighting the
small but growing landscape of veterinary AM companies that specialize in the
production of implants, surgical guides, and other devices for animals.

Finally, we turn to a series of medical use cases that demonstrate the impacts
3D printing is having, from an innovative approach to treating a rare inner ear
disorder, to improved cervical cancer treatments, to hundreds of 3D printed
implants helping patients to regain mobility and quality of life.
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% Quick Take

In our analysis of medical
AM revenues based on
VoxelMatters market
data, two big structural
shifts have been
identified: services have
overtaken hardware and
metal AM is taking off

In 2025, core additive manufacturing rev-
enues in the medical sector reached $1.27
billion across hardware, materials and ser-
vices, up 25.1% year-over-year after crossing
the $1 billion threshold for the first time in
2024. Looking further ahead, VoxelMatters
Research forecasts that the market will triple
over the next five years, reaching $3.8 hil-
lion by 2030, reflecting a compound annual
growth rate (CAGR) of +30.3%.

These numbers confirm what professionals
across the industry have sensed for some
time. Medical AM has moved decisively
beyond prototyping into serial production.

With millions of metal 3D printed implants
already placed in patients worldwide and
hundreds of AM-produced medical devices
now cleared by the FDA and other regulatory
bodies, the technology'’s clinical credentials
are well established. How are the market’s
internal dynamics evolving as adoption
accelerates?

Two structural shifts stand out in this year’s
data. First, services have overtaken hardware
as the largest revenue segment, signaling a
transition from capital investment toward
outsourced production. Second, metal AM

is steadily consolidating its position across



every segment, pulling away from polymers
as serial implant manufacturing scales up.
This article examines both shifts through
VoxelMatters' latest market data.

Services take the lead

In 2025, services were the largest revenue
segment at $566 million (44.6% market
share), having overtaken hardware for the
first time in 2024. Hardware followed at
$539 million (42.5%), and materials at $164
million (12.9%). Year-over-year, all three seg-
ments grew strongly, with services at +26.19%,
Mmaterials at +25.995, and hardware at +23.8%.

Over the next five years, this divergence

will increase. Services are forecast to grow
at a CAGR of +30.5% to reach $1.7 hillion by
2030, while hardware is forecast to grow

at a +29% CAGR to $1.55 billion. Materials,
though the smallest segment in absolute
terms, are expanding the fastest at a +34.1%
CAGR, reaching $565 million by 2030. This—
especially in light of decreasing average
material costs—reflects the rising volume
of consumables being processed as pro-
duction scales, a reliable indicator that AM

is being used for manufacturing rather than
one-off builds.

Fig 1. Composites AM market revenues (USD M) 2024 vs 2025 by segment
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Fig.2 Composites AM market revenues (USD M) 2024 vs 2025 by region
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The growth of the services segment indicates
that hospitals and research institutions are
increasingly turning to specialized service
bureaus and contract manufacturers rather
than investing in costly in-house AM systems
that require regulatory compliance, technical
expertise, and ongoing maintenance. Whereas
the past few years have seen the largest med-
ical device companies, such as Stryker and
Zimmer Biomet, as well as pioneers like Lima
Corporate, invest in building their in-house
AM production capabilities, 2025 saw major
milestones for AM service providers. Among
the highlights, Belgian AM service Amnovis
delivered its 100,000th 3D printed implant in
late 2025, with over 50,000 shipped in that
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year alone. AnyShape, another Belgian ser-
vice provider, delivered titanium implants for
over 200 patients in the same period.

Meanwhile, Croom Medical broke ground
on an €18 million advanced manufacturing
facility in Ireland dedicated to orthopedic
implant production, and Lincotek expanded
its manufacturing footprint with dual bases
in Memphis and Trento. This model lowers
barriers to entry and allows organizations
to access AM's benefits without the cap-
ital burden. For the industry, it means the
addressable market is expanding beyond
those who can afford machines to include
anyone who can commission a part.



Metal pulls ahead

Cutting across segments, metal AM gen-
erated $674 million in 2025, accounting

for 53.1% of total medical AM revenue and
growing +29.8% year-over-year. Polymers con-
tributed $577 million (45.49, +20.4% YoY), and
ceramics $19 million (1.5%, +11.49% YoY).

Metal's total CAGR of +34.49% is the highest,
and its market share is expected to climb
from 53.1% in 2025 to 59.6% by 2030, when
it would generate $S2.3 hillion in annual reve-
nue. Polymer, growing at a still healthy +25.3%
CAGR, is nonetheless losing relative ground,
with its share forecast to decline from 45.4%
to 38.89% over the same period. Ceramics, at

a +29% CAGR, maintains a small but stable
foothold around 1.6% market share.

Metal's growing share is a direct conse-
guence of the technology’s strength in the
serial production of implants and surgical
devices. Titanium and cobalt-chrome alloys
processed through laser and electron heam
powder bed fusion have become standard
for orthopedic implants, spinal fusion cages
and cranio-maxillofacial reconstruction. The
materials supply chain is maturing in step.
Tekna recently reached a cumulative mile-
stone of one million kilograms of spherical
Ti-6Al-4V titanium powder produced, while
Oerlikon launched two purpose-built medi-
cal AM alloys, MetcoMed Ti64 and MetcoMed
CoCrMo. These are high-value, recurring pro-
duction runs, exactly the kind of application
that generates sustained revenue growth.

Polymer AM remains substantial and is far
from a declining market. It continues to
serve critical functions in surgical planning
models, anatomical guides, prosthetics and

an expanding range of end-use devices. High-
performance polymers such as PEEK and
PEKK are also finding roles in load-bearing
applications where they can replace metal in
certain orthopedic and spinal cases, offering
advantages in weight reduction and imaging
compatibility.

Materialise recently added custom PEEK
implants to its cranio-maxillofacial portfolio

in Europe, giving surgeons the choice between
titanium and PEEK within a single digital work-
flow. The slower growth rate relative to metal
reflects not weakness but the different nature
of polymer applications, which tend toward
lower per-unit value and a broader spread
across clinical and pre-clinical uses.

Ceramics occupy a niche but scientifically
important position. Bioactive materials

such as hydroxyapatite (HAP) and tricalcium
phosphate (TCP), along with high-strength zir-
conia, are used in bone grafts, hioresorbable
implants and regenerative medicine applica-
tions where their osteointegration properties
offer clinical advantages that neither metals
nor polymers can match.

Segment-specific growth
trends by materials

The richest insights emerge when segment
and material data are analyzed together. Metal
is gaining market share across every segment,
but the pace and implications vary.

In hardware, metal systems accounted for
55.3% of the segment in 2025, growing

to 58.4% by 2030, with a CAGR of +31.49%.
Polymer hardware, at a +26% CAGR, is growing
more slowly, while ceramic hardware posted
just +5.1% year-over-year growth, the weakest
rate in the entire dataset. Our data suggests
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Fig 1. Composites AM market revenues (USD M) 2024 vs 2025 by segment
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that investment in new ceramic AM machines
for medical applications is lagging behind
demand for ceramic parts, a gap that service
bureaus are filling.

In materials, metal’s share is expected to
climb from 54.5% to 59.3%, with the high-
est sub-segment CAGR of +389%, reflecting
rising consumable demand as metal implant
production volumes increase. Polymer mate-
rials are projected to grow at +29.5%, while
ceramic materials, at +28.1%, are keeping
pace. The materials segment as a whole is
growing at +34.1%, the fastest of the three
segments, reinforcing the signal that produc-
tion throughput is accelerating.
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Services present perhaps the most telling
picture. With millions of metal 3D printed
implants already placed in patients to date
and production volumes continuing to climb,
it is no surprise that metal services are grow-
ing at a +36.1% CAGR, projected to account
for 60.8% of all medical AM services by 2030,
up from 50.6% in 2025. Polymer services, at
+23.5% CAGR, remain important for prosthet-
ics, anatomical models and surgical planning
tools. Ceramic services, though tiny in abso-
lute terms, are growing at +35% CAGR and
gaining share from 1.3% to 1.7%, suggest-

ing that outsourced ceramic production is
emerging as a viable path to market for bioac-
tive implant applications.



The ceramic story deserves particular atten-
tion. The combination of strong services
and materials growth alongside weak hard-
ware growth creates an unusual dynamic.
Demand for ceramic AM medical prod-
ucts is clearly rising, but it currently is
being met through existing service bureau
capacity rather than through new machine
purchases by end users. Whether this rep-
resents a structural feature of the ceramic
medical market, where volumes may never
justify in-house investment for most
buyers, or a temporary lag that will correct

as the technology matures, is a question
worth watching over the coming years.

Getting AM into the medical framework

A look at certain recent industry devel-
opments adds important elements

to demand analysis and projections.
Specifically, regulatory pathways are broad-
ening. 3D Systems secured FDA clearance
to extend its VSP Orthopedics surgical
planning platform to skeletally mature
adolescents, eliminating the need for

Fig.2 Composites AM market revenues (USD M) 2024 vs 2025 by region
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case-by-case compassionate-use approvals
and opening access to thousands of annual
paediatric oncology and reconstructive
cases. ALLUMINS gained clearance for what
it reports is the first additively manufac-
tured 5.5 mm pedicle screw, and Lincotek’s
SpineLinc anterior cervical implant system
received 510(k) clearance in early 2026.
These achievements reflect a regulatory
environment that is growing more comfort-
able with AM-produced devices across a
wider range of clinical indications.

A 3D printed spinal tube made using
EOS SLS and PA 2200.
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Capital is following. Restor3D closed a $104
million funding round in 2025 to expand its
personalized orthopedic implant portfolio,
having already partnered with over 520 sur-
geons across 740 US hospitals. Smaller but
telling raises from CustoMED ($6 million for
Al-powered patient-specific solutions) and
OSSTEC (£2.5 million for bone-mimicking
joint replacements) suggest that inves-

tor confidence extends beyond established
players to earlier-stage companies tackling
specific clinical problems.

Image: EOS



Point-of-care AM is also becoming struc-
turally embedded in healthcare systems.
Belgian hospital group AZORG integrated a
30-printer facility directly onto its clinical
workfloors, while Ricoh USA incorporated

a dedicated healthcare entity, Ricoh 3D for
Healthcare LLC, to scale the adoption of
FDA-cleared patient-specific devices. The
emergence of purpose-built regulatory com-
pliance tools, such as the MDR Management
System developed by Qase3D and Waveland,
signals that point-of-care manufacturing is
moving from pilot projects to operational
infrastructure.

Meanwhile, pharmaceutical 3D printing is
approaching an inflection point of its own.
Triastek is building what is described as the
world’s largest commercial 3D printed phar-
maceutical production facility in Nanjing,
China, with an expected annual capac-

ity of up to 300 million tablets. In Europe,
CurifyLabs launched its next-generation
PharmaPrinter Aurum, and Pete Pharma
partnered with FABRX to bring pharma-
ceutical 3D printing to US compounding
pharmacies. While pharma AM is at an ear-
lier stage of commercialization than implant
production, the investments and regulatory
milestones suggest it will be a meaning-

ful contributor to the broader medical AM
market in the years ahead.

Reimbursement policies are evolving, too.

In October 2025, 3D printing was officially
recognized as a reimbursable fabrication
method for prosthetic devices under US
Medicare, following a regulatory update
achieved through an HP-backed consor-
tium of clinicians and industry stakeholders.
Combined with existing DRG/CPT code cov-
erage for surgical planning and a growing

number of HCPCS codes for 3D visualization
and printing, the financial friction that has
historically slowed adoption is steadily being
reduced.

The future of healthcare is additive

A market tripling from $1 hillion to $3.8 hil-
lion in five years is notable, but the more
important story is how the money moves
within it. On the segment side, value is shift-
ing from machine acquisition to production
output, with services and materials grow-
ing faster than hardware. On the materials
side, metal is consolidating its lead as serial
implant manufacturing scales up, while
polymers maintain breadth and ceramics
carve out a specialist role in regenerative
applications.

For AM professionals operating in or adja-
cent to the medical sector, the data and the
recent wave of industry activity point in the
same direction. The service bureau model

is becoming the primary route to market
for medical AM parts. Material innovation
and qualification remain bhottlenecks, but
the growth rates and supply chain mile-
stones suggest these are being overcome.
Regulatory and reimbursement frameworks
are catching up. And the sheer scale of metal
AM's expansion, reaching $2.3 hillion across
hardware, materials, and services by 2030,
will confirm that the technology earned a
permanent place in the medical device pro-
duction chain.
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% Quick Take

Tracing the adoption

of PEEK in the medical
sector, from the material’s
Invention in the late
1970s to the emergence
of customized 3D

printed PEEK implants

In recent years

While polyether ether ketone (PEEK) was first
developed in the late 1970s for the aerospace
industry, its combination of properties—
including high temperature resistance,
stiffness, and chemical resistance—quickly
made it an attractive option for applications
in a variety of other sectors. In the medi-

cal industry, for instance, it took just over

a decade for the thermoplastic to estab-

lish itself as a viable alternative to metal for
spinal, orthopedic, and trauma implants.

The material itself, a semi-crystalline
thermoplastic polymer, offers a unique
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combination of properties and charac-
teristics that benefit medical implant
applications. Chief among these is biocom-
patibility: as a bioinert material that has no
effects on cell health, genetic information,
or the immune system, PEEK is safe to use
in vivo, including near the spine and brain.
The material is also radiation resistant, has
a modulus of elasticity comparable to that
of bone, is radiolucent so offers good visu-
alization on medical imaging systems, and
is easy to sterilize. Other relevant properties
include a high strength to weight ratio and
excellent heat and chemical resistance.


https://pmc.ncbi.nlm.nih.gov/articles/PMC2040108/

In large part due to its high melting point
(upwards of 340°C), PEEK has been a fairly
challenging thermoplastic to work with, tradi-
tionally requiring high-temperature injection
molding systems and specific temperature
control conditions to ensure proper setting.
These properties also raised challenges for
3D printing when the technology was first
developing. However, with the advent of
high-temperature 3D printing and the launch
of PEEK-based filaments and 3D printing con-
sumables in the last decade or so, a number
of industries have been exploiting the com-

bined benefits of the technology and material.

In the medical industry, the intersection

of 3D printing and PEEK has unlocked the
ability to produce high-quality, long-term,
patient-specific implants. In some cases,
medical professionals have even benefitted
from producing the implants at the point of
care. In 2021, for example, just a year after
the launch of Evonik’s first medical-grade
PEEK filament VESTAKEEP i4 3DF, a univer-
sity hospital in Sweden used the material to
3D print a cranioplasty implant on site. This
surgery marked the first time that a PEEK 3D
printed implant—made in hospital—was suc-
cessfully implanted.
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https://www.voxelmatters.com/worlds-first-surgery-with-peek-3d-printed-implants-made-in-hospital/

Since then, the market for hiocompatible,
implant-grade PEEK 3D printing materials has
grown, with specialty chemical leader Evonik
bringing to market additional PEEK grades—
including fiber reinforced filaments—and a
small handful of other players like Syensqo,
Victrex, LEHVOSS, Invibio also contributing to
the PEEK AM materials market.

Today, 3D printed PEEK implants are becom-
ing more prevalent, with a number of medical
AM leaders reaching important certifica-
tion milestones and successful use cases
being publicized. In spring 2024, for instance,
3D Systems (which had recently acquired
Kumovis and its implant-grade extrusion
technology) obtained 510(k) approval from
the FDA for its 3D printed, patient-specific
cranial implant solution.

The solution, VSP PEEK Cranial Implant, con-
sists of 3D modeling software, 3D Systems’
EXT 220 MED 3D printer, Evonik's VESTAKEEP
i4 3DF PEEK, and a pre-defined produc-

tion process. Among the key benefits of

this solution has been the abhility to produce
patient-specific implants and an 859% reduc-
tion in material usage compared to machined
implants. At the time of the announcement,
the PEEK implant workflow had already

been used with success for nearly 40
cranioplasties.

Medtech company Curiteva has also found
success with 3D printed PEEK implants.
Specifically, the company developed the
Inspire Cervical Interbody Fusion system and
has successfully treated more than 5,000
cervical spine levels using the printed device.
The implant, though not patient specific,
comes in three footprints and has shown pos-
itive impacts on bone growth and healing.
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Curiteva's 3D printed trabecular PEEK implants promote bone
through-growth via fully interconnected porous structures

Almost exactly a year ago, another big mile-
stone for PEEK 3D printed implants was
achieved at the University Hospital Basel,
where a patient received the first MDR-
compliant 3D printed maxillofacial implant
made at the point of care. The implant was
made using 3D Systems’ EXT 220 MED 3D
printer and VESTAKEEP i4 3DF PEEK. While
over 80 cranial implants made on this system
have been implanted in recent years, this case
marked a first for point-of-care maxillofacial
implants.

In two very recent stories, we see how the
market for 3D printed PEEK implants con-
tinues to expand and grow. In December,
ceramics manufacturer SINTX Technologies
partnered with Evonik to produce its spe-
cial silicon nitride—PEEK (SiN/PEEK) material
on a large scale. This SiN/PEEK compound
combines the ceramic’s antipathogenic and
osteogenic properties with PEEK's radiolu-
cency and mechanical tunability, making

it a good candidate for risky procedures
where minimized microbial adherence is



https://www.voxelmatters.com/3d-systems-achieves-510k-clearance-for-peek-cranial-implants/
https://www.voxelmatters.com/curiteva-treats-5000-levels-with-3d-printed-trabecular-peek/
https://www.voxelmatters.com/curiteva-treats-5000-levels-with-3d-printed-trabecular-peek/
https://www.voxelmatters.com/custom-peek-maxillofacial-implant-3d-printed-at-point-of-care-in-healthcare-first/
https://www.voxelmatters.com/custom-peek-maxillofacial-implant-3d-printed-at-point-of-care-in-healthcare-first/
https://www.voxelmatters.com/sintx-technologies-signs-with-evonik-to-produce-sin-peek-compound-for-3d-printed-implants/

SINTX and Evonik are scaling production of a silicon nitride-
PEEK compound for Al-designed custom implants

Image: SINTX Technologies

needed. It will ultimately be used to 3D print
patient-specific implants, including vertebral
body replacement (VBR) implants for treat-
ing orthopedic and neurosurgical oncology
patients.

A recent new offering from Materialise has
broadened access to custom PEEK implants
within Europe. As the company disclosed last
month, it has expanded its cranio-maxillo-
facial (CMF) portfolio with patient-specific
PEEK implants. These new implants are
integrated into the company’s existing CMF
solution, giving medical professionals across
Europe the choice between titanium or PEEK
3D printed implants for patient-specific
reconstructions. The choice between the
two materials takes a few factors into con-
sideration. Generally, PEEK is preferred for
cranial and facial reconstruction thanks to

radiolucency, which allows for clear visual-
ization. Titanium, for its part, is more suited
for load-bearing cases. The PEEK implants
are manufactured by Ad Mirabiles and are
delivered within 72 hours of surgical plan
approval.

Ultimately, the combination of 3D printing
and PEEK is proving to be game changing in
the medical sector when it comes to implant
production. On the horizon, we can expect

to see 3D printed PEEK implants becoming
more common, as patient-specific workflows
are more hroadly established, AM end-to-end
processes are further enhanced and auto-
mated, and more advanced PEEK grades
(including reinforced composites and com-
pounds) unlock even more advantageous
properties.
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Mapping

The veterinary
AM landscape

10 companies that are bringing 3D printed implants
and devices to animal care




Image: Mikhail Vasilyev - Unsplash




% Quick Take

In our mapping chapter,
we cover 10 of the
leading companies
providing 3D printed
devices for animal
care, including canine
iImplants and surgical

Instruments

The use of AM technologies within the vet-
erinary field is broad and not confined to

a single technological category or animal
type, although canine implants and devices
are most common.

For bone implants and surgical equip-
ment—the most high-value application of
AM technologies in the field—powder bed
processes like laser powder bed fusion
(LPBF) and electron beam melting (EBM)
are used to print devices from hiocom-
patible titanium powders. Elsewhere,

24

low-cost extrusion systems are used to
produce custom prosthetics and orthotics,
while photopolymerization technologies
enable the printing of models and guides.
Pharmaceutical 3D printing is also pres-
ent in veterinary medicine, as it is in human
healthcare.

The list of veterinary AM companies
below is composed of AM adopters—
companies using AM systems produced
by third parties—with the exception of
CurifyLabs, which develops and sells its



own pharmaceutical 3D printers. However, include Veterinary Orthopedic Implants,

some of the companies use in-house soft- KYON and BioMedtrix, which is known for its
ware developed for specific veterinary veterinary implants produced using electron
applications. beam melting (EBM) technology.

Movora (Vimian) 3D Medical

As the MedTech segment of global animal French company 3D Medical is an osseointe-
health company Vimian Group, Movora is gration specialist with medical and veterinary
the world'’s leading supplier of veterinary interests, focusing on custom-made
orthopedic implants. Based in St. Augustine, implants and surgical instruments. An exam-
Florida, it was one of the first companies to ple application specified by the company
use AM in the veterinary field, leveraging LPBF is cervical implant sets for horses—used

and titanium alloy powders for custom hip, during cervical arthrodesis in cases of frac-
elbow and ankle implants. Movora’s brands ture, dislocation and vertebral instability or

Vet3D's osteotomy guide enhances the precision of
antebrachial deformity correction operations Image: Vet3D
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misalignment. 3D Medical uses PBF tech-
nology and TiBAI4V titanium powders at 30
or 60 pm layer heights, deploying finishing
processes like sandblasting to adjust surface
roughness.

Fusion Implants

British company Fusion Implants works in
veterinary orthopedics, offering a range

of products including systems, implants,
screws, instruments and orthobiologics.
Several of its implants are made using PBF

3D printed cobalt-chromium and HA implants for a canine
skull designed by Davide de Cesari using CADdent

AM systems and medical-grade TiGAI4V
titanium powders and are subject to heat
treatment, post-machining and anodiza-
tion. Fusion Implants offers a wide range of
pre-designed implants, and its range includes
products for dogs and cats. The company
also provides training courses.

OssAbility
OssAbility is a New Zealand-based com-

pany specializing in custom-built canine
implants and surgical instruments using PBF

Image: CADdent
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technology and titanium powders, with a
particular focus on the treatment of cruci-
ate ligament disease. The company makes
its implants from biocompatible titanium
that allows for direct bone-to-implant con-
tact without an intervening fibrous layer. Its
products are designed for dogs undergo-
ing TPLO (tibial plateau leveling osteotomy)
and TTA (tibial tuberosity advancement)
surgeries.

CADdent

CADdent, headquartered in Augsburg,
Germany, is a bone and dental special-

ist with an interest in veterinary medicine.
The company uses metal and ceramic AM
technology for a range of medical uses, as
well as polymer 3D printing for its dental
applications. Although principally focused
on human medical solutions, CADdent has
applied its expertise to develop custom-
ized bone implants for veterinary medical
customers, including cases that required
lithography-based ceramic manufacturing
technology from Lithoz.

Vet3D

British company Vet3D is a specialist in
patient-specific surgical guide systems and
3D bhone prints for deformity visualization,
surgical rehearsal and plate precontouring.
The company typically develops designs
from CT DICOM data before printing the
devices using a Formlabs stereolithography
(SLA) system. Some hones can be printed

in autoclavable and bhiocompatible plastics,
while the printed guide systems are typically
used to plan surgical interventions including
deformity corrections, vertebral stabhiliza-
tions and complex fracture alignments.

3D Veterinary Printing

3D Veterinary Printing is an American com-
pany specializing in the 3D printing of
resin-based anatomical models for veteri-
nary medicine, including pre-designed and
animal-specific models of skulls, spines and
long bones. Its animal-specific models are
based on user-submitted CT or MRI scan data
in DICOM format. The company uses a cus-
tom-built slicer to control prints sent to SLA
printers, with a variety of resins available to
customers. (3D Veterinary Printing is not to
be confused with an Italian company of the
same name, which is presumed defunct.)

Bionic Pets

Based in Sterling, Virginia, Bionic Pets is a
company specializing in custom orthotic
and prosthetic devices for animals, including
braces, carts, helmets and partial and full-
limb devices. Although most of Bionic Pets’
3D printed products are built for dogs, the
company can also develop devices for larger
animals like cows on a case-by-case basis.
Custom orthotics and prosthetics are printed
using extrusion 3D printing and thermoplas-
tic materials and are based on 3D scans of
casts provided by animal owners.

3DPets

3DPets is a company based in Bloomingdale,
New Jersey, specializing in 3D printed canine
prosthetics and carts. It is a subsidiary of
DIVE Design, an AM application develop-
ment specialist. Its workflow involves 3D
scanning, prosthetic design and 3D printing
using extrusion printers and TPU filament.
Customers typically take a cast of the dog's
limb and send it to the company, which 3D
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scans the cast in order to make the custom Inks to print medications directly into blister

device. The company has also produced packs within seconds. According to the com-
devices for other animals. pany, this process transforms non-sterile
compounding into a fully automated, vali-
CurifyLabs dated and quality-controlled process up to
nine times faster than traditional compound-
Based in Helsinki, Finland, CurifyLabs is a ing. Its veterinary solution, Curablend Vet,
pharmaceutical compounding specialist produces soft, flavored, dose-controlled gel
developing tailored treatments for humans tablets that pets accept more easily.

and animals using its own CurifyLabs Pharma
Printer. This system uses special Pharma

The PharmaPrinter 1, CurifylLabs’ entry-level compounding
machine, can print personalized medication in seconds.

- -

CURIFYLABS
PHARMA
PRINTER 1
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% Quick Take

We highlight 10 recent
stories from the medical
sector that showcase
the very real impacts
that 3D printing is having
on operations, recovery,
and overall patient care

In the medical sector, additive manufactur-
ing technologies have not only been broadly
adopted but have gained notable main-
stream attention (admittedly in sometimes
over-hyped ways). As part of our AM focus
on the segment, we want to highlight a
series of recent applications and use cases
that showcase the very real impact that 3D
printing is having on healthcare, whether
it's a patient receiving improved cancer
treatment, a particularly complex proce-
dure being executed successfully thanks to
enhanced surgical planning, or a 3D print-
ing expert finding out they received a 3D
printed implant. Let’s take a look.
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Researchers achieve milestone
with titanium wrist implant

In a story we covered recently, a team from
China’s Guangxi Medical University Hospital
developed a new technique for treating
distal radial giant cell tumors (GCTs). These
tumors, considered benign, are an invasive
form of bone tumor that typically occurs

in the wrist (distal radial) or above the knee
(distal femur). The new treatment approach
involves the use of a 3D printed titanium
prosthesis with mesh patches, which are
desighed to enhance stability through the
treatment and recovery process.



The approach was deemed viable after a
three-year trial in which five patients were
implanted with the 3D printed prostheses.
After several follow-ups, the 3D printed wrist
implant showed positive outcomes across
various criteria, including postoperative pain,
range of motion, grip strength, oncological
outcomes, complications, and degenerative
changes in the wrist joint. “This strategy pro-
vides favorable functional outcomes during
the early to mid stages of treatment, while
also maintaining a low risk of complications,”
said the team in a study.

Treating rare inner ear disorder
with micro 3D printing

More and more we are seeing 3D printing
being used as a tool to solve complex med-
ical challenges. This is the case in Saudi
Arabia, where the King Faisal Specialist
Hospital and Research Centre (KFSHRC)
recently developed a novel method for treat-
ing rare inner ear disorders that can cause
symptoms like vertigo, imbalance and poor
hearing. The team at the medical research
center's Department of Otolaryngology used

A 3D printed titanium wrist prosthesis with mesh patches developed at

Guangxi Medical University Hospital for treating giant cell tumors.
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digital modeling and ultra-micro 3D print-
ing to effectively reconstruct the inner ear
structure.

In short, the treatment involves digitally rede-
signing the affected portion of the inner ear,
from there, a thin silicone layer that matches
the patient’s inner ear anatomy can be 3D
printed and then implanted. This approach,
which does not influence the surrounding
tissue or disturb the flow of inner ear fluid,
has already been tested clinically with suc-
cess. According to the researchers, the 3D
printed inner ear implant helped a patient
who had been suffering from severe vertigo
for over two years caused by an abnormal

opening in the ear’s superior semicircu-
lar canal. As a result of the procedure, the
patient’s balance was completely restored.

3D printed devices improve
cervical cancer treatment

In another case of doctors turning to 3D
printing to solve an issue, a small team of
medical professionals based out of British
Columbia, Canada has started 3D printing
custom applicators to improve targeted radi-
ation therapies for gynaecological tumors.
The approach, developed by Dr. Deidre
Batchelar and her team, has already been put
to use in over 30 cases.

An ultra-micro 3D printed silicone implant developed at Riyadh's KFSHRC

to reconstruct a patient’s inner ear structure and restore balance.

Image: KFSHRC




Dr. Kyle VanKoevering holds a patient-specific 3D printed
model used to guide head and neck tumor removal.
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The innovation was driven by frustration

on behalf of the doctors, who struggled to
deliver brachytherapy to certain cervical
cancer patients using standardized appli-
cators. Brachytherapy is a type of internal
radiation that is directly delivered to tumors
allowing for a higher dose of radiation to be
used without compromising healthy cells.

By customizing and 3D printing applicators
based on MRl imaging and using a medi-
cal-grade SLA system from Formlabs, the
doctors found that they could more precisely
target tumors and achieve better patient out-
comes. The custom devices have also made
the treatment less invasive by reducing the
number of needles needed.

o
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Patient-specific models support
head and neck cancer surgeries

At Ohio State University 3D printing is also
playing a role in improving cancer treatments.
There, a team has been leveraging the tech-
nology to make patient-specific 3D models
that facilitate surgical planning for complex
head and neck tumor removal. According to
the team, their approach has enabled the total
removal of tumors in 92% of head and neck
cancers that have invaded the bone.

With patient-specific models to help surgeons

prepare for a procedure and guide them in
the process, tumor removal has achieved a
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A patient-specific 3D model used at Ohio State University to plan

and guide bone-invading head and neck tumor removal.

Image: Ohio State University

higher level of precision. In a study, the out-
comes of 68 bone-invading head and neck
cancer patients were compared. 37 of the
patients had undergone the surgery with
patient-specific 3D models, while 31 under-
went standard surgery without 3D guidance.
The results showed that the cases in which
the 3D models were used achieved higher
rates of negative surgical margins. In other
words, no cancer was detected in the sur-
rounding tissue.

“This model is especially critical in cancers

that have invaded bone, because tumor
boundaries are often less visible or palpable,”
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said Kyle VanKoevering, MD, an otolaryngolo-
gist at the OSUCCC. “Our 3D models are built
based on the patient’s actual tumor imaging,
so it gives us a much better visual map at the
patient’s bedside for removing the cancer

as completely as possible while also sparing
important structures and tissue to maintain
function after surgery.”

Hundreds of 3D printed
devices implanted

While not a specific use case, we'd be remiss
not to bring up the fact that 3D printing
is enabling the production of innovative



implantable devices that are optimized for
biocompatibility, fit, and osseointegration
through the integration of porous structures
that would be impossible to achieve using
traditional production methods. You only
have to look to a recent announcement from

industrial AM service AnyShape for evidence:

the company reportedly delivered titanium
3D printed implants for over 200 patients in
2025.

Today, a range of 3D printed orthope-
dic implants are on the market, including
Ankle Fusion Cage Systems, ceramic spinal

A patient-specific 3D printed artificial disc for anterior cervical

spine surgery implanted at UC San Diego Health

implants, cervical implants, porous screw
systems, and more. We are also continu-

ally seeing new innovations in the field. At
UC San Diego Health, for instance, a team

of surgeons recently achieved a world first
when they successfully implanted a cus-
tomized 3D printed device in an anterior
cervical procedure. The device in question
was a patient-specific artificial disc designed
to replace a damaged spinal disc. Made from
medical-grade titanium, the implant has the
potential to unlock more precise spinal align-
ment and faster recovery times as well as
lower the risk of surgical complications.

Image: UC San Diego Health
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EOS employee Everlee DeWall received 3D printed titanium

acetabular cups for his double hip replacement

Image: EOS

Regaining mobility with 3D
printed hip implants

This use case from EOS demonstrates just
how standardized some 3D printed medical
devices are hecoming—even if doctors may
not realize it. An EOS employee who was

a candidate for a double replacement to
treat hip dysplasia was slightly disappointed
when he asked his surgeon whether he
could receive 3D printed hip cups and was
told no, since 3D printed implants were only
used for custom reconstructions. Much to
his delight, however, he discovered post sur-
gery that the hip cups that were implanted
were indeed 3D printed.
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“I'was looking at my surgical notes online, and
I thought, 'That's weird: | recognize that brand
name’,” said Everlee DeWall, Sales Manager

at EOS' AMCM Group. Through some further
digging, he confirmed that the hip cups he
received were actually 3D printed on an EOS
system. The titanium implants are optimized
for osseointegration and have 70% porosity.
This means that surgeons can often implant
them without the need for screws since the
bone grows into the implant within as little as
four weeks.

For the surgeon who chose the 3D printed
implants, it's clear that novelty and cost were
not at all part of the decision: performance



was. Thanks to the fact that 3D printed hip
cups have gone down significantly in price,

it is now easier for medical professionals to
choose the course of action based on what is
best for the patient.

Improving complex pediatric
orthopedic surgeries

A team from Yale School of Medicine has
reported how complex pediatric orthopedic
surgeries are benefitting from the use of a 3D
surgical planning and 3D printing workflow.
The process in question leverages high-reso-
lution CT scanning, 3D modeling, and custom
3D printed surgical guides to enhance plan-
ning procedures in particularly complex
pediatric operations.

“Digital modeling allows us to see the hidden
complexities of a child’s anatomy,” explained
David Frumberg, MD, Associate Professor

of Orthopaedics and Rehabilitation at Yale
School of Medicine. “We can then determine
the best way to perform surgery on a com-
puter multiple times before the patient even
enters the operating room.” When it comes
time for the operation, patient-specific

3D printed guides are made using a medi-
cal-grade printer. These guides are designed
to fit the patient’s bone and indicate where
the surgeon must cut and insert screws.

This approach has led to faster operation
times—up to twice as fast—less reliance

on intra-operative X-rays, and improved

limb alighment outcomes. In the case of a
13-year-old patient with a severe lower tibia
deformity, the 3D planning workflow enabled
a team of surgeons to preserve joint function,
something that would have been difficult if
not impossible with standard methods.

A 3D digital reconstruction of patient anatomy

created using Materialise’s Mimics InPrint software

Urological surgery team
turns to 3D workflow

An Italian urological surgery team from IRCCS
Ospedale Policlinico San Martino in Genoa,
Italy has also noted exceptional benefits
from integrating 3D technologies into its
surgical planning. The 3D surgical planning
workflow has been in use since 2020 and has
supported surgeons in almost 300 kidney
tumor reconstruction operations.

Spearheaded by urologist Professor Paolo
Traverso, the 3D planning process has
evolved into a standard part of his team'’s sur-
gical preparation. In practice, the team uses
scan data and 3D Materialise modeling tools
to create a patient-specific anatomical model
that can inform better decision making.
Since first implementing the technology,

the team has improved the process signifi-
cantly, bringing 3D model generation times
down from 90 minutes to as little as 25 min-
utes in Materialise’s Mimics InPrint software.
Another key benefit of the 3D imaging is that
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it enables various team members—from
surgeons, to radiologists, to engineers—to
collaborate in real time.

At this stage, the workflow is not certified for
clinical use in oncology, but it has supported
a number of kidney tumor reconstruction
surgeries and has become a vital part of
training. “From the beginning, my goal in pro-
posing the adoption of a 3D reconstruction
system at IRCCS San Martino was to pro-
vide all surgical colleagues with a new tool
to assess patients and plan surgeries,” said
Traverso. Presently, him and his team are
developing an intra-body navigation system
based on the digital twin concept, with the
aim of achieving real-time, autonomous
alignment of 3D reconstructions with the
surgeon’s field of view.

Point-of-care 3D printed
maxillofacial implant

Last spring, a patient at the University
Hospital Basel in Switzerland became the
first person to receive a 3D printed maxil-
lofacial implant made at the point of care.
The MDR-compliant implant was made from
PEEK on a 3D Systems EXT 220 MED extru-
sion 3D printer located within the hospital.
Point-of-care printing has been an important
selling point for the adoption of AM in health-
care for obvious reasons. That is, the ability
to print validated implants in-house could
dramatically reduce lead times for custom
devices and streamline supply chains for
healthcare systems.

While most point-of-care printing use cases

are related to 3D anatomical models and
surgical guides, there is a growing number
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of implants that are being made in-house by
medical professionals. This particular implant
was designed and manufactured by a team
led by Prof. Florian Thieringer and Dr. Neha
Sharma and leveraged Evonik’s VESTAKEEP i4
3DF PEEK, an implant-grade plastic known for
its osteoconductive properties.

“"Our goal is always to provide the best possi-
ble care for our patients,” said Prof. Thieringer.
“Being directly involved in both the design
and manufacturing of patient-specific
implants—right here in our hospital—allows
us to tailor treatments precisely to individual
needs, respond faster and improve surgical
outcomes. The ability to produce implants on
demand represents a new era in personalized
care."

Improving medical training
with low-cost simulators

A multidisciplinary project out of Mercer
University in Georgia has resulted in the
development of two low-cost medical sim-
ulators made using 3D printing. Simulation
devices are essential tools in medical train-
ing programs as they enable paramedics,
students, and even volunteers to practice
procedures before administering them on a
patient. However, the high cost of some of
these devices makes them inaccessible to
under-resourced areas, such as rural com-
munities in the state of Georgia. To address
this gap, a team led by Dr. Yahya Acar set
about developing low-cost 3D printed sim-
ulators for cricothyrotomies (in which a
tube is inserted in the neck to the trachea to
create an airway) and chest tube procedures
(in which a tube is inserted near the lung to
remove air and fluid).



Leveraging 3D printing, the team was able
to prototype designs quickly and have

them tested at Memorial Health University
Medical Center and the university’s simu-
lation lab. With positive feedback, the goal
now is to fine-tune the devices and ulti-
mately make the 3D models freely available.
This will enable rural paramedic training pro-
grams and other medical institutions with
limited resources to print them and replace
them at low cost when they wear or break.

Evonik’s VESTAKEEP i4 3DF PEEK was used to produce the first 3D

printed maxillofacial implant made at the point-of-care

The innovative project received the Best
Impact Award at the Society for Simulation

in Healthcare's International Meeting on
Simulation in Healthcare (IMSH) in Texas, and
has also drawn attention from the University
of Florida’s Center for Safety Simulation &
Advanced Learning Technologies. “The project
ultimately aims to build a sustainable ecosys-
tem for [medical] simulation, and that meets
the Mercer mission to improve the health care
training in rural Georgia,” said Dr. Acar.

Image: Evonik
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