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3d printing market
$ millions, 2012
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Candesic examines the 3D
printing opportunity in healthcare
he global 3D printing industry
may still be nascent, but it has
experienced tremendous growth
in the past five years. This has
been driven by lower manufacturing
costs, higher consumer accessibility, and
industry diversification. In particular,
3D printing is driving innovation in
the professional healthcare market,
where technologies have been applied
everywhere from building medical devices
to even recreating human body parts.
With the capability of developing living
human tissue, 3D printing is disrupting
traditional ways of practicing medicine,
pushing the boundaries of healthcare
possibilities and giving people the power
to further extend life.
The technology of 3D printing (which
is a subset of rapid prototyping) enables
creation of physical objects using data
and computer control. With 3D printing,
designers can move from on-screen
design to physical object in a matter of
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Although 3D printing
was initially developed
for industries outside
healthcare, it’s use in
health has become as
prevalent as consumer
products and aerospace
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minutes. Furthermore, bespoke creations
can be made using unique data (i.e.
from a patient scan), creating a tailored
object, like an implant, specific to the
person it is destined for.
Manufacturers in the medical and
dental industries are increasingly
utilising 3D printing technologies
to build new product lines, broaden
their customer base, and reduce their
operating costs. With a conservatively
estimated global market size of
$1 billion (£645 million) – Stratasys
estimates it at $3 billion and growing
at 25% annually (figure 1), the 3D
printing industry offers many investment
opportunities to profit from rapidly
changing supply chains, particularly in
the health segment.
Healthcare is a major source of new
products in the 3D market
As costs decline and technologies
advance, 3D printing techniques are

becoming a top choice for manufacturers
of all kinds who are looking to improve
the precision of their parts, while
benefitting from the convenience of inhouse production capabilities. However,
some healthcare companies are taking
up 3D printing due to its ability to create
custom products in house, as opposed
to using outsourced manufacturing and
complex supply chains. In the healthcare
industry, manufacturers are utilising 3D
printing for highly specialised surgical
equipment, dental applications, and most
recently, human tissue.
In 2012, the medical and dental
sectors represented 15% of the total 3D
printing industry (figure 1). Led by dental
and medical device manufacturing,
healthcare is now on par with consumer
products and aerospace applications in
the 3D printing industry, challenging the
automotive sector.
Revenues in the healthcare segment are
dominated by the two largest 3D printing
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providers, 3D Systems and Stratasys
(figure 2 overleaf). Stratasys maintains
a strong focus on industrial consumers,
and 3D Systems operates primarily in
the consumer area. For years, Stratasys
has been the unit market leader with
a consistent 40% market share, while
3D Systems has demonstrated 40%
growth year over year as Forbes’ fourth
fastest growing technology company
HealthInvestor • September 2013
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in 2012. With about 30% of the market
belonging to other players, there is ample
opportunity for smaller firms developing
niche, innovative healthcare applications.
Stratasys recently paid $400 million for
MakerBot, a manufacturer of small 3D
printers with $16 million revenue in 2012.
3D Systems and Stratasys have
recognised healthcare applications as
a major source of growth. 40% of 3D

printing M&A deals in the past 3-4 years
have been focused on expanding their
healthcare product lines. These deals
have played a massive role in bringing
digital manufacturing to healthcare,
allowing both firms to access untapped
markets for direct digital applications.
For example, Stratasys’ $38 million
acquisition of Solidscape in 2011
expanded the company’s development of
57
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digital dentistry as a replacement to wax
casting applications. 3D Systems’ $55
million acquisition of Geomagic in 2013
allowed for the improvement of outcomes
for medical patients by rapidly designing
implants and executing virtual procedures.
3D printing technologies have been
employed in orthopaedic medicine to
accelerate the healing process (figure 4). In
particular, three prominent examples out of
a larger selection demonstrate the variety
of directions 3D printers have taken within
the healthcare industry. The FDA has
already approved a skull implant developed
by
Oxford
Performance
Materials.
Organovo’s 3D bio-printing technology
can successfully produce functional human
tissue for medical research and therapeutic
applications. Most recently, one industrial
design graduate utilised a digital printer
to produce an exoskeletal brace, modelled
after a structure that comprises the inner
tissue of a bone. While this project still has
to go through regulatory approval, it is

just one of the many initiatives that could
contribute to building a challenger to the
two market incumbents.
New developments are making 3D
printers accessible to a broader
customer base
For small and medium sized healthcare
companies, 3D printers lower the
cost of entry into manufacturing and
democratise the production of medical
and dental devices. With the average
printer costing around $50,000-80,000
(figure 3), digital printers are priced so
that a company of any size can invest in
them and start exploring the many ways
to profit from them.
Customers benefit from the fact that
3D printers can make complex shapes
as easily as simple ones. In fact, the cost
of 3D printing relative to traditional
manufacturing
goes
down
with
complexity, making 3D printing methods
especially appropriate for small batches of

Figure 2
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production. These features are particularly
significant in the healthcare industry,
where smaller volumes of products
require high degrees of customisation and
precision for full functionality.
Specifically in the dental industry,
3D printing removes the bottleneck
of traditional modelling and lets
businesses focus on competing more
effectively on product design. Digital
3D printers are accessible to dentists
and orthodontists of any size, providing
economically efficient methods for
producing oral scanners, CAD designs,
crowns, bridges, stone models, and
orthodontic appliances. Considering the
fact that 60,000 orthodontic appliances
are produced daily using 3D printing
technologies (figure 3), 3D printers are
being adopted at a rapid pace, due to the
convenience of digital manufacturing
methods.
Furthermore,
implant
manufacturers have all either acquired
or internally developed 3D planning
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The two largest
3D printing
manufacturers,
3D Systems and
Stratasys, collectively
earned over $100m
in healthcare revenue

software, and are currently investigating
the creation of 3D implants using rapid
prototyping such as 3D printing. This
focus by dental implant players as
a way of differentiating themselves
from cheaper developing world located
manufacturers will further drive the use
of 3D printing in healthcare.
Due to the potential for customisation,
3D printing technologies can be used
to the benefit of a diverse range of
industry players. Universities and
medical researchers utilise 3D printing
in
the
laboratory.
Bioengineers,
chemical engineers, pharmaceutical
and dental researchers, developers, and
manufacturers of all sizes are adopting
additive manufacturing processes in
their business models. 3D printing
models have been successfully utilised
by these new customers for a variety
of applications (figure 4), including
hearing aids, mechanical hands and legs,
prosthetics, and drug tests.
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On average, the price per model for a 3D printed piece is $150.
This presents significant opportunity for dental and medical
manufacturers to accelerate production times, increase production
capacity, and reduce operating costs for multiple product lines.

Sources: Morningstar; Markets and Markets; Company websites; Candesic analysis

HealthInvestor • September 2013

pages to be created using computer
control during a time when document
creation relied on typewriters or freehand
drawing. Likewise, 3D printing enables
computers to control creation of 3D
objects that can be used in a variety of
healthcare product manufacturing. For
example, the incorporation of 3D printing
into the digital workflow of the dental
industry reduces lead-time by quickening
the transmission of patient diagnostic
information between the dentist and
the laboratory, allowing for the timely
creation of more precise and customised
dental products. 3D printing techniques
have also been utilised to speed up preclinical research processes in materials
science, neuroimaging, and toxicology.
These developments have significant
impact on business operations: for a range
of applications, additive manufacturing
processes have the potential to transform
business models by minimising the time
to market for new products, and cutting

Figure 3
costs of 3d printing

*Other: includes smaller players such as
Arcam AB, Biomedical Modeling,
Envisiontec, GmbH, and Mcor
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Additive manufacturing processes
are transforming the landscape of
healthcare supply chains
3D printing is disrupting traditional
supply chains by allowing professional
users to store their inventory on a digital
file. This innovation speeds up healthcare
supply chains and allows for the
immediate production of go-to-market
parts. Medical manufacturers who lack
a certain tool no longer need to have it
delivered from a separate manufacturer,
or manage relationships with vendors.
Rather, they can download the design and
print it on the spot with a 3D machine.
Within the healthcare industry, the
technology of 3D printing enables
creation of physical materials such
as surgical guides and hearing aids
using computer-controlled data. What
3D printing is doing to healthcare
manufacturing is perhaps similar to what
laser printers have done to printing.
Laser printers enabled bespoke printed

Sources: Press articles; Forbes; Candesic analysis
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Figure 4
3d printing technology development
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capital expenditures (figure 3). Businesses
that successfully adopt 3D printing
technologies are able to focus on product
development,
ultimately
achieving
complexity at a much lower cost.
3D printing eliminates the long lead
time, high transport costs, and warehouse
networks characteristic of traditional
medical supply chains by making
possible the local printing of customised
products. These developments come at
the expense of medical manufacturing
intermediaries and tiers of component
suppliers, which rely on supply chain
bottlenecks to drive their businesses.
Going forward 3D printing faces
legal and technological challenges
before reaching mass market
potential
From a technological standpoint,
3D printing is unlikely to replace
traditional manufacturing methods
soon because it cannot be efficiently
utilised to produce in large quantities.
Further, 3D printers are not always
capable of manufacturing products
that are fully assembled, meaning
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that they will not necessarily replace
many healthcare supply chains. These
features limit the market potential of 3D
printing, constraining both the size and
distribution of additive manufacturing.
Because the 3D printing industry is
highly fragmented and competitive,
intellectual property is becoming an issue
for both engineers and investors. The
ability to replicate medical technologies
more conveniently and cheaply has the
potential to lower the incentives for
researchers, developers, and businesses
to create innovative designs. As 3D
printing becomes a popular investment
in the manufacturing industry, regulators
will need to ensure ample incentive
for businesses to continue investing in
patentable ideas.
3D printing will push the
boundaries of medical possibilities
the private sector has a role to
play in propelling the industry
forward
Although bio-printing is a smaller and
less mature portion of the market, the
replication of human body parts testifies

to the unlimited, long term medical
potential of 3D printing. Within the next
two decades, scientists will be able to
print layers of human tissues to make
organs for organ replacement purposes,
and skin cells for wound healing (figure
4). Organovo is taking the revolution
one step further, utilising additive
manufacturing techniques to produce
blood vessels, heart valves, lung tissues,
and even recreated tumors. Similarly,
the University of Louisville is working to
produce new hearts from a patient’s own
cells within the next decade.
With over $50 million in private
funding, 3D printing is becoming a
popular choice for investors of all sizes
looking to profit from rapidly changing
supply chains. Investors are searching for
companies positioned to succeed in an
evolving industry, one in which there is
a constant race to offer more products, in
more materials, and at better prices. With
direct digital manufacturing changing
the way firms produce and bring their
offerings to market, 3D printing will soon
start attracting a growing number of the
more mature financial investors. n

Marc Kitten is a partner and Thania Amberiadis a business analyst
at Candesic. Candesic advises executives and investors in the
healthcare industry on corporate strategy and commercial due
diligence. mkitten@candesic.com 020 7096 7683
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Figure 5
a history of the 3d printing industry

The first
inkjet printer
is invented

1976

The first 3D
object is
created from
digital data

1984

The first
commercial
Stereolithography
(SLA) printer
is built by 3D
Systems

1992

The first 3D
printed, lab
grown organ
is implanted in
humans at Wake
Forest University

1999

Wake Forest
successfully
utilises 3D printing
technologies
to engineer a
functional kidney

2002

Mass customisation
and on-demand
manufacturing of
industrial parts
becomes possible

2006

The first person
walks on a 3D
printed leg

2008

Organovo is the
first to use a 3D
bio-printer to build
a blood vessel

2009

The first 3D printed
prosthetic jaw is
implanted in the
Netherlands

2012

Sources: T. Rowe Price; Candesic analysis
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